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Few  medical  works  have  been  more  widely  known  and  appreciated  than 
Druitt's  "  Surgeon's  Vade-mecum."  In  England,  I  am  informed  that 
f>0,000  copies  have  been  sold,  whilst  in  America  it  has  been  so  highly 
appreciated  that  a  copy  was  issued  by  the  Government  to  each  surgeon  serv- 
ing in  the  Federal  Army  during  the  great  Civil  War.  These  facts  would 
at  once  suggest  that  it  was  desirable  to  alter  the  book  as  little  as  possible. 
But  owing  to  Dr.  Druitt's  ill-health  he  was  unable  to  edit  the  last  two 
editions  with  his  old  skill  and  energy ;  in  the  last,  indeed,  he  was  obliged 
to  share  the  labor  with  Professor  John  Wood,  of  King's  College  Hospital, 
and  Mr.  R.  W.  Parker.  The  latter  surgeon  illustrated  and  revised  the 
chapter  on  Tumors,  and  gave  much  help  in  the  portions  dealing  with  gun- 
shot injuries.  His  work  has  been  but  little  altered.  Mr.  Wood  revised 
the  latter  two-thirds  of  the  book — a  somewhat  delicate  task  during  the  life 
of  the  author — and  he  seems  to  have  limited  himself  to  making  consider- 
able additions,  in  which  he  stated  his  own  views  and  practice.  Naturally, 
these  additions  contained  very  valuable  material,  and  I  have  retained  them, 
with  acknowledgment  of  their  source  when  they  contained  anything  orig- 
inating with  Professor  Wood. 

It  will  be  seen  from  the  above  that  the  work  has  not  been  thoroughly 
edited  for  at  least  ten  years;  and  when  I  say  that  in  the  eleventh  edition, 
which  appeared  in  1877,  antiseptic  surgery  is  regarded  as  still  on  its  trial, 
ligatures  are  left  hanging  from  wounds,  the  extra-peritoneal  method  is  re- 
commended in  ovariotomy,  and  we  are  told  to  hang  a  box  of  Macdougall's 
powder  under  the  bedclothes  to  keep  down  the  stench  of  a  stump,  it  will 
be  obvious  to  any  who  understand  the  far-reaching  importance  of  these 
points  that  radical  change  was  necessary.  Again  and  again  I  tried  to 
patch,  but  with  such  a  poor  result  that  the  attempt  invariably  resulted  in 
rewriting.  The  twelfth  edition  consequently  differs  much  from  the 
eleventh  ;  scarcely  a  paragraph  of  the  latter  remains  unaltered ;  and  in 
most  parts  only  the  sense  of  the  old  book  has  been  embodied  with  other 
material  in  the  new. 

The  chapter  on  Diseases  of  the  Eye  has  been  replaced  by  a  short 
account  of  the  injuries  of  that  organ,  for  which  I  am  indebted  to  my 
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friend  Mr.  A.  Quarry  SUoock,  Assistant  Surgeon  to  St.  Mary's  Hospital 
and  to  the  Royal  Ophthalmic  Hospital,  Moorfields.  Notwithstanding 
this  omission,  and  in  spite  of  my  utmost  endeavors  to  compress,  the  book 
has  increased  considerably  in  size.  This  is  due  to  many  causes,  especially 
to  the  greatly  increased  range  of  subjects  with  which  I  have  had  to  deal, 
the  greater  prominence  which  I  felt  it  necessary  to  give  to  pathology, 
the  introduction  of  short  sections  on  "  surgical  diagnosis,"  and  of  others, 
here  and  there,  on  "general  principles,"  to  the  replacement  of  many  old 
illustrations  by  a  number  of  considerably  larger  ones,  and  the  addition  of 
a  copious  index. 

Those  familiar  with  former  editions  will  notice  that  the  division  of 
chapters  into  numbered  sections  has  been  abandoned,  and  that  the  ac- 
counts given  are  more  continuous. 

The  "author"  or  the  "writer"  refers  to  Dr.  Druitt;  for  shortness' 
sake  I  have  written  either  in  the  third  or  first  person. 

My  sources  of  information  have  been  Holmes's  "  System  of  Surgery," 
Konig's  excellent  "  Lehrbuch  der  Chirurgie,"  Huter's  "  Grundrisse  der 
Chirurgie,"  many  parts  of  the  "  Deutsche  Chirurgie,"  edited  by  Billroth 
and  Liicke,  and,  to  a  much  less  extent,  Nekton's  "  Traite  de  Pathologie 
Externe."  Birch-Hirschfeld's  "  Lehrbuch  der  pathologischen  Anatomie  " 
and  the  sixth  edition  of  "  Green's  Manual  of  Pathology  and  Morbid 
Anatomy  "  have  served  me  as  references  in  pathology  ;  whilst  in  medicine 
I  have  consulted  Fagge,  Bristowe,  and  Quain's  "  Dictionary."  Erichsen's 
"  Surgery,"  of  which  I  recently  read  the  proofs  and  revises,  I  have  rather 
avoided,  lest  obvious  plagiarism  should  creep  in  ;  but  to  it  and  to  its  editor 
my  warmest  acknowledgments  are  certainly  due.  In  the  section  on 
operative  surgery  also  the  effect  of  Mr.  Beck's  teaching  is  very  evident. 
Minor  references  are  made  in  the  text. 

Seventy-three  new  woodcuts  have  been  added,  and  among  them  an 
almost  complete  series  illustrating  the  ligation  of  arteries.  These  were 
drawn  from  operations  on  the  dead  subject,  and  most  of  them  are  of  life- 
size  :  they  are  intended  to  show,  not  the  anatomy  of  the  artery,  but  the 
wound  as  it  really  is ;  and  it  is  hoped  that  they  will  enable  the  student 
easily  to  perform  the  operations  on  post-mortem  subjects,  if  he  will  place 
the  book  alongside  the  limb  to  be  operated  upon. 


Stanley  Boyd. 
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PART  I. 


CHAPTER  I. 

THE  ETIOLOGY  OF  DISEASE. 

The  word  surgeon,  a  contraction  of  chirurgeon  (chirurgien,  from  x£l'p  and 
ipyov),  signifies  one  who  cures  abnormal  conditions  by  working  or  operating 
upon  them  with  the  hand.  Most  cases,  therefore,  requiring  manual  treat- 
ment are  placed  in  that  division  of  the  healing  art  called  surgery ;  but  this 
branch  now  deals  also  with  many  cases  in  which  no  such  treatment  is  neces- 
sary or  possible. 

To  be  a  good  surgeon,  a  thorough  general  knowledge  of  medicine,  and 
of  the  sciences  upon  which  the  whole  healing  art  is  based,  is  absolutely 
essential. 

Morbid  Conditions  and  their  Causes. 

The  cases  which  surgery  is  called  upon  to  treat  may  be  divided  roughly 
into  those  of  injury,  disease,  and  the  results  of  injury  or  disease.  Although 
every  one  knows  the  difference  in  meaning  implied  by  the  terms  injury  and 
disease  as  commonly  used,  it  is  found,  when  we  come  to  consider  the  etiology 
of  morbid  conditions  in  general,  that  no  line  can  be  drawn  between  injuries 
and  diseases.  Many  cases  occur  which  it  is  impossible  to  place  under  either 
one  head  or  the  other. 

Disease  may  be  either  inherited  or  acquired.  In  some  cases  of  inherited 
disease,  as  syphilis,  it  is  probable  that  the  actual  cause  of  the  disease  exists 
in  the  ovum  or  spermatozoa  at  the  time  of  conception,  but  in  the  great 
majority  influences  similar  to  those  which  produce  the  general  resemblance 
between  children  and  parents  are  at  work,  and  the  tendency  to  grow  abnor- 
mally, to  perform  function  imperfectly — the  tendency  to  disease,  in  short, 
rather  than  the  disease  itself,  is  inherited.  The  so-called  tubercular  diathesis 
is  an  example  of  this.  But  cases  of  inherited  disease  are  due  to  the  handing 
down  by  parents  to  their  offspring  either  of  the  actual  causes  of  disease  or  of 
the  abnormal  tendencies  of  their  tissues,  which  the  parents  had  acquired 
from  influences  external  to  their  organisms.  It  would  seem,  therefore,  that 
all  primary  morbid  conditions  are  ultimately  due  to  the  action  of  causes 
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external  to  the  economy;  once  acquired,  such  conditions  may  or  may  not  be 
handed  down  from  parents  to  offspring  ;  but  probably  no  condition  of  primary 
disease  is  without  its  secondary  results  upon  the  body  at  large,  and  in  many 
cases  these  results  are  more  striking  than  the  primary  disease. 

The  causes  of  primary  acquired  disease  may  probably  all  be  ranged  under 
two  headings: 

,  „      ...  ,.      (  Hypersemia. 
Quantitative,  j  ^£raia< 

1.  Abnormal  Food  Supply. —  <J 


^  Qualitative. 
Abnormal  Physical  Conditions— Including 
injuries  of  all  kinds — gross  and  fine. 


Imperfect  blood 

formation. 
Imperfect  purifica- 
tion. 

Introduction  of 
poisons,  foreign 
bodies,  etc.,  from 
without. 


The  great  majority  of  the  causes  of  disease  require  no  explanation  of 
their  nature,  properties,  etc.  ;  but  there  is  one  group  which  has  of  late  years 
come  to  occupy  a  most  important  position  in  medicine,  and  which  is  so  pecu- 
liar and  so  little  generally  known  as  to  demand  a  short  special  notice.  We 
mean  the  vegetable  parasites.  They  may  fall  into  either  of  the  above 
classes,  according  as  they  produce  disease  by  their  chemical  or  mechanical 
action. 

The  vegetable  parasites  of  practical  importance  in  surgery  all  belong  to  the 
Schizomycetes.  The  Oidium  albicans,  or  parasite  of  thrush,  may  be  a  yeast; 
and  the  Actinomycetes,  or  ray-fungus,  and  the  Chionyphe  Carteri,  found  in 
Actinomycosis  and  Madura  foot  respectively,  may  be  moulds ;  but  the  botan- 
ical position  of  all  three,  and  even  the  existence  of  the  latter,  is  doubtful, 
whilst  the  diseases  are  comparatively  unimportant. 

The  Schizomycetes  are  very  small,  unicellular,  achlorophyllous  organisms, 
the  cells  being  round,  oval,  dumb-bell-shaped,  rod-shaped,  straight  or  curved, 
or  filamentous.  They  consist,  as  a  rule,  of  structureless  protoplasm;  but 
their  resistance  to  alkaline  and  dilute  acids  makes  it  probable  that  they 
have  an  outer  coat  of  a  substance  like  cellulose.  All  multiply  by  transverse 
division — the  rods  almost  always,  if  not  always,  across  their  long  axis,  the 
spheres  sometimes  across  only  one  diameter,  again  across  two  diameters  at 
right  angles  to  each  other.  In  certain  of  the  rod-forms  spore-formation  has 
been  shown  to  alternate  with  fission — a  most  important  point,  as  the  spores 
are  very  much  more  tenacious  of  life  than  the  adult  organisms.  The  spores 
form  in  the  rods  in  some  instances,  in  others  only  after  the  rods  have  grown 
into  long  filaments  (leptoihrix). 

The  organisms  formed  by  fission  may  separate  at  once  from  the  parents 
and  proceed  to  divide  separately,  or  multiplication  may  go  on  without  pre- 
vious separation,  the  result  being  long  chains  or  more  or  less  spherical  aggre- 
gations, according  as  the  division  takes  place  along  one  or  two  lines.  These 
spherical  collections  are  often  embedded  in  a  viscid  substance — zodglcea. 
Division  is  very  rapidly  carried  out,  and  each  newly  formed  cell  may  at  once 
undergo  fission.  Cohn  has  calculated  that  one  bacterium  may  have  16,000,000 
descendants  in  twenty-four  hours. 

Some  of  these  organisms  never  move,  but  most  are  seen  in  both  active  and 
resting  states.  The  round  forms  show  only  Brownian  movement  when  single, 
but  in  chains  they  exhibit  a  slow  locomotion.  The  straight  and  twisted  rod- 
forms  move  backward  or  forward  without  turning,  and  rotate  rapidly  on 
their  long  axes.    One  or  two  cilia  have  been  seen  in  many  forms,  but  it  is 
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said  that  the  cell  may  move  rapidly  whilst  the  cilia  are  motionless,  and  vice 
versa.  Free  supply  of  oxygen  is  closely  related  to  active  movement,  but 
does  not  always  excite  it. 

Having  learned  to  recognize  these  organisms,  the  questions  of  their  life- 
requirements,  of  the  best  methods  of  destroying  them,  and  of  their  distribu- 
tion in  nature,  must  be  considered ;  in  order  that,  by  attention  to  one  or  all 
of  these  points,  we  may  prevent  the  entry  of  bacteria  into  the  body  and  into 
wounds,  this  being  the  most  important  task  of  the  surgeon. 

Conditions  of  Life.  Food. — Like  all  other  living  things,  bacteria 
must  be  supplied  with  the  elements  of  which  they  consist,  to  make  up  for 
wear  and  tear.  These  elements  are,  carbon,  hydrogen,  nitrogen,  oxygen,  phos- 
phorus, sulphur,  calcium,  magnesium,  and  potassium ;  and  some  of  the  hydrogen 
and  oxygen  must  be  supplied  in  the  form  of  water.  It  is  characteristic  of 
the  order  that,  unlike  animals,  they  can  obtain  their  nitrogen  from  ammonia 
and  ammoniacal  compounds;  but,  unlike  green  plants,  they  are  unable  to 
obtain  their  carbon  from  carbonic  acid.  They  can  take  it  from  tartaric 
and  other  organic  acids,  or  from  carbohydrates.  Tartrate  of  ammonia 
(Cohn's  fluid)  will,  therefore,  serve  to  supply  nitrogen  and  carbon  to  many 
of  these  plants;  but  others,  and  especially  those  which  invade  the  tissues  of 
living  animals,  will  not  grow  unless  provided  with  a  highly  organized  soil. 
The  reaction  of  the  soil  has  an  important  influence,  alkalinity  being  far  more 
favorable  than  acidity  to  most  species. 

With  regard  to  oxygen,  most  bacteria  require  a  supply  of  this  element  in 
the  free  state ;  the  relation  of  free  oxygen  to  mobility  is  marked.  There 
are,  however,  many  bacteria  which  can  live  for  a  considerable  time  without 
free  oxygen,  obtaining  their  supply  from  the  organic  compounds  which  they 
decompose.  It  is  said  by  Pasteur  that  free  oxygen  is  absolutely  fatal  to  one 
or  two  species. 

Water  is  an  absolute  necessity  for  the  development  of  bacteria:  nothing 
that  is  dry  ever  decomposes.  The  concentration  of  a  solution  makes  a  great 
deal  of  difference  with  regard  to  the  organisms  that  will  grow  in  it,  some 
preferring  more  or  less  dilute,  others  concentrated  solutions  of  the  same 
substances. 

Most  organisms  withstand  desiccation  for  long  periods. 

Temperature. — The  range  of  temperature  favorable  to  the  growth  of 
each  organism  varies  considerably,  both  in  extent  and  in  position  upon  the 
scale.  Speaking  generally,  a  temperature  about  that  of  the  human  body  is 
the  most  favorable.  Many  hardy  species  will  multiply  freely  at  temperatures 
far  removed  from  this:  but  without  certain  limits,  be  they  narrow  or  wide, 
cu  h  organism  multiplies  first  more  slowly,  then  not  at  all,  and  finally 
becomes  rigid  and  motionless.  The  rigor  caloris  passes  at  once  into  death, 
but  the  rigor  frigoris  induced  even  by  — 220°  F.  does  not  kill  many  forms, 
and  it  is  not  certain  that  cold  kills  any.  It  simply  inhibits  their  growth  and 
action.  Development  of  all  forms  ceases,  however,  below  40°  F.,  and  of 
many  forms  at  a  much  higher  point;  it  ceases  also  at  120°-1 30°  F.,  and 
many  species  are  killed  by  this  temperature.  Boiling  for  a  few  minutes 
kills  the  majority  of  organisms.  Spores,  however,  will  resist  boiling  for 
several  hours;  a  temperature  of  240°  F.  maintained  for  thirty  minutes  prob- 
ably destroys  even  these,  but  dry  spores  of  B.  anthracis  (the  most  resistant 
known)  are  not  killed  by  284°  F.  in  less  than  three  hours. 

Rest  is  necessary  for  the  development  of  some  bacteria,  and  is  favorable 
for  all. 

The  struggle  for  existence  and  survival  of  the  fittest  is  nowhere  more 
obvious  than  among  these  organisms.  If  germs  of  several  kinds  exist  in  a 
fluid,  ceteris  paribus,  those  which  are  most  numerous  have  the  advantage 
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and  will  crowd  out  other  forms.  But  probably  the  requirements  of  no  two 
species  are  exactly  alike,  so  one  form  may  be  more  suited  to  the  existing 
conditions  than  the  others,  and  will  more  or  less  rapidly  obtain  possession  of 
the  field.  As  circumstances  alter,  perhaps  owing  to  the  vital  action  of  this 
organism  itself,  they  become  less  favorable  to  it,  more  favorable  to  other 
forms  which  then  become  more  and  more  numerous,  the  original  one  dying 
out.  Very  slight  differences,  so  slight  as  to  elude  detection  at  present,  may 
prevent  or  favor  the  development  of  an  organism;  and  it  is  thus,  probably, 
that  we  are  to  account  for  the  localization  of  the  inflammations  which  char- 
acterize so  many  general  infective  diseases — e.  g.,  of  the  bowel  in  typhoid, 
and  also  for  the  immunity  which  many  people  exhibit  with  regard  to  certain 
of  these  diseases,  though  they  are,  perhaps,  much  more  exposed  to  infection 
and,  presumably,  take  in  the  virus  in  larger  quantity  than  others  who  suffer 
from  them.  When  shall  we  be  able  to  recognize  the  difference  between  a 
lung,  a  synovial  membrane,  or  a  gland  in  which  the  tubercle  bacillus  grows 
readily,  and  similar  organs  in  which  it  does  not  grow  ? 

It  is,  however,  probable  that  many  of  the  above  differences  between  indi- 
viduals may  be  due  to  non-entry  of  organisms  in  spite  of  exposure  to  them, 
or  to  their  entry  only  in  numbers  which  the  tissues  can  overcome.  For 
animals  are  exposed  like  men  to  these  parasites,  but  the  mortality  is  very 
small  among  them  compared  with  that  which  can  be  brought  about  by 
directly  inoculating  them  with  pure  cultivations  of  the  organisms  which 
cause  various  diseases. 

On  the  other  hand,  anything  which  depresses  the  vital  activity  of  a  part  ren- 
ders the  growth  of  organisms  in  that  part  more  easy,  as  is  seen  in  the  numerous 
cases  of  suppuration  after  subcutaneous  injury,  of  osteomyelitis  after  injury, 
of  tubercular  lesions  appearing  under  unfavorable  hygienic  conditions  in 
people  previously  strong. 

Methods  of  Preventing  the  Development  of,  or  of  Destroying 
Bacteria. — It  is  always  more  easy  to  prevent  development  than  to  destroy 
actively  growing  organisms;  but,  generally,  means  which  will  check  develop- 
ment will  also,  when  applied  more  strongly,  kill  the  germs. 

Development  of  organisms  in  a  suitable  soil  may  be  prevented  by — ab- 
straction of  water  ;  by  keeping  the  soil  at  a  temperature  above  or  below 
that  at  which  organisms  can  multiply ;  in  most  cases  by  the  removal  of 
oxygen ;  by  adding  to  the  soil  one  of  the  many  substances  known  as  anti- 
septics from  their  power  of  destroying  septic  and  allied  organisms — methods 
founded  upon  what  we  know  of  their  life-requirements;  or  the  soil  may  be 
sterilized  and  the  further  entry  of  bacteria  from  without  prevented.  The 
actual  cautery  is  sometimes  used  by  surgeons  to  destroy  tissues  invaded  by 
some  virulent  locally  infective  poison,  as  that  of  hospital  gangrene ;  other- 
wise heat  has  no  place  as  an  antiseptic  in  surgery.  Cold  in  the  shape  of 
ice-bags  is  frequently  employed  and  probably  the  temperature  of  the  tissues 
is  reduced  sufficiently  to  impede  or  prevent  the  multiplication  of  many  cells; 
at  the  same  time,  free  access  of  blood  is  permitted,  transudation  is  increased 
and  a  chance  is  afforded  that  organisms  may  be  carried  away  by  the  lymph- 
stream  and  distributed  in  small  numbers  among  healthy  tissues  to  die  there. 
"Dry  dressings"  are  much  used,  the  idea  being  to  dry  up  all  discharge  as  it 
escapes  from  a  wound,  and  thus  to  prevent  putrefaction,  so  that  a  large 
wound  may  heal  beneath  such  a  dressing  just  as  a  smaller  one  frequently 
heals  beneath  a  scab.  Generally,  such  dressings  are  impregnated  with 
some  antiseptic,  to  render  them  safe,  even  though  they  may  be  unable  to  dry 
up  all  discharge.  Removal  of  oxygen  is  never  employed  in  surgery  to  prevent 
development  of  organisms. 
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The  use  of  antiseptic  substances  for  the  purpose  of  preventing  decomposition 
in  wounds  is  now  almost  universal  in  surgery.  These  bodies  vary  greatly  in 
their  power  of  destroying  microorganisms.  At  first  they  were  tested,  and 
somewhat  rudely,  as  to  the  percentage  of  each  required  to  prevent  putre- 
faction or  stinking  decomposition  ;  this  percentage  was  spoken  of  as  the 
efficient  strength  of  the  antiseptic.  Putrefaction  was  thus  chosen  because 
decomposition  of  wound-discharges  was  obviously  intimately  related  to  the 
occurrence  of  wound-diseases,  and  the  change  was  easily  recognizable  by 
smell  and  clinicall)'  also  by  discoloration  of  the  dressings;  but  there  are 
many  objections  to  it  as  a  scientific  test.  In  the  first  place,  putrefaction  has 
no  exact  meaning  ;  it  is  a  very  complex  process,  a  number  of  different  but 
varying  organisms — many  as  yet  but  little  known — being  found  in  putrid 
materials  ;  the  Bacterium  tenno,  a  non-pathogenic  fungus,  is  the  most  con- 
stant, and  to  it  are  attributed  the  foul-smelling  bodies.  Next,  septic  diseases, 
though  generally  connected  with  wounds  in  which  bacteria  are  found,  are 
not  necessarily  connected  with  putrid  or  offensive  wounds.  And,  lastly,  dis- 
eases, apparently  the  same  as  certain  of  the  so-called  wound-diseases,  may 
arise  without  any  discoverable  wound.  The  term  septic  wound-diseases,  there- 
fore, must  be  taken  as  meaning  diseases  which  originate  in  connection  with 
wounds  in  which  bacterial  decomposition  is  going  on — often,  but  not  neces- 
sarily, putrid  decomposition.  An  antiseptic  must  be  regarded  as  an  agent 
which  is  inimical  not  only  to  the  organisms  of  putrefaction  but  to  bacterial 
decomposition  of  all  kinds ;  and  lastly,  it  must  be  noted  that  the  object  of 
antiseptic  surgery  is  now,  not  simply  the  prevention  of  putrefaction  of  wound- 
discharges,  but  the  shielding  of  these  fluids  from  every  form  of  bacterial 
change.  This  may  be  done — 1,  by  killing  all  bacteria  which  approach  the 
wound  ;  2,  by  rendering  the  conditions  such  that  organisms,  though  they 
may  live,  cannot  develop  ;  3,  by  preventing  access  of  organisms  to  an  aseptic 
wound.  Of  these  methods  the  first  is  certainly  the  safest  in  practice.  Koch 
("Ueber  Desinfection,"  Mitth.  a.  d.  Gesundheitsamte,  vol.  i.,  1881)  points  out 
that  with  regard  to  an  antiseptic  substance  we  must  know,  1.  Whether  it  will 
kill  all  microorganisms  ;  and  to  decide  this  point  he  tests  them  upon  the 
spores  of  B.  anthracis  or  of  the  bacilli  of  malignant  cedema  found  in  garden- 
soil — the  most  resistant  organisms  known.  2.  Its  behavior  to  the  less  resis- 
tant organisms — bacilli,  bacteria,  and  micrococci.  3.  The  percentage  of  it 
required  to  prevent  the  development  of  germs  in  suitable  media.  4.  Prac- 
tical points,  such  as  the  concentration  required  to  produce  the  above  effects, 
the  necessary  duration  of  action,  the  influence  of  various  fluids  used  as  sol- 
vents in  developing  the  action  of  the  antiseptic,  etc. 

To  determine  these  points  Koch  dipped  threads  in  fluids  or  substances 
containing  spores,  bacilli,  etc.,  and  dried  them  ;  they  were  then  exposed  for 
varying  times  to  the  action  of  the  antiseptic  in  different  forms  and  varying 
strengths  ;  and,  finally,  they  were  placed  upon  solid  culture-soils  and  the 
microscope  was  employed  to  tell  whether  any  of  the  organisms  developed,  as 
also  was  the  inoculation  of  animals.  The  results  thus  obtained  were  the 
following: 

Carbolic  Acid. — Five  per  cent.  (1  in  20)  fails  to  destroy  spores  in  forty- 
eight  hours;  but  bacilli  (B.  anthracis)  are  killed  in  one  minute.  The  con- 
centration necessary  to  prevent  the  development  of  various  organisms  differs 
much ;  from  1  in  850  for  splenic  fever  spores  to  1  in  400  for  germs  falling 
from  the  air.  The  most  potent  form  is  a  watery  solution.  The  vapor  of 
pure  carbolic  acid  does  not  act  well;  and  the  compounds  of  carbolic  acid 
come  distinctly  after  the  pure  substance,  sulphocarbolate  of  zinc  being  the 
most  powerful. 

The  high  place  taken  in  surgery  by  carbolic  acid  is  due  to  its  almost 
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instantly  fatal  effect  upon  aclult  organisms  and  its  power  of  inhibiting  devel- 
opment of  spores ;  it  is  practically  useless  as  a  destroyer  of  spores. 

Chloride  of  Zinc. — Five  per  cent,  failed  to  kill  spores  in  a  month,  and 
was  without  effect  in  preventing  their  development.  One  per  cent,  failed  to 
kill  M.  prodigiosus  in  forty-eight  hours.  The  undoubted  value  of  ZnCI2  in 
surgery  is,  according  to  these  facts,  inexplicable ;  further  observation  is 
necessary. 

Corrosive  Sublimate. — One  per  thousand  destroyed  the  spores  in  one 
minute ;  this,  then,  is  the  only  antiseptic  capable  of  employment  in  surgery 
which  will  certainly  disinfect  a  surgeon's  hands  when  they  are  just  washed  in 
the  lotion.  Care  must  be  taken  to  remove  all  soap  from  a  part  to  be  disin- 
fected with  sublimate,  as  the  two  are  said  to  form  a  compound  of  little  anti- 
septic value.    1  part  in  20,000  will  prevent  the  development  of  spores. 

Koch  points  out  that  for  practical  purposes  no  disinfectant  is  reliable 
unless  it  does  its  work  (i.  e.,  destroys  spores)  in  less  than  twenty-four  hours. 
Of  a  large  number  of  substances  examined,  carbolic  acid  (1  in  20),  corrosive 
sublimate  (1  per  cent.),  osmic  acid  (1  per  cent.),  permanganate  of  potash  (5 
per  cent.),  bromine,  chlorine,  and  iodine  were  the  only  ones  which  stood  the 
test ;  and  of  these  osmic  acid  and  permanganate  of  potash  cannot  be  used  on 
account  of  cost  and  other  reasons. 

The  percentage  of  an  antiseptic  which  must  be  present  to  prevent  develop- 
ment of  an  organism  varies  with  the  organism,  and  largely  with  the  amount 
of  albumen  and  the  salts  present  in  the  culture-soil.  The  following  results 
were  obtained  by  Koch  for  spores  of  B.  anthracis  in  a  solution  of  meat 
peptone : 

Oil  of  mustard  1  in  33,000 

Sublimate  1  in  20,000 

Chromic  acid  1  in  8,000 

Salicylic  acid  1  in  1,500 

Eucalyptol  1  in  1,000 

Carbolic  acid        .       .       .       .       .       .       .       .  1  in  850 

Boracic  acid  1  in  800 

Borax  '  .    1  in  700 

Koch  found  that  whenever  they  could  be  used,  watery  solutions  were  more 
effective  than  oily  or  alcoholic,  the  latter  being  sometimes  quite  inefficient; 
thus  Volkmann  reports  a  fatal  case  of  splenic  fever  from  catgut  prepared  in 
carbolic  oil  from  the  intestine  of  a  sheep  dead  of  the  disease,  and  used  as 
ligatures  after  the  amputation  of  a  breast.  When  placed  in  contact  with 
water-containing  tissues,  some  of  the  antiseptic  will  diffuse  and  the  watery 
solution  will  be  active,  but  oily  solutions  are  useless  as  germicides  when 
applied  to  dry  objects. 

Distribution  in  Nature. — Bacteria  exist  wherever  putrescible  and 
fermentescible  material  is  present — i.  e.,  their  distribution  is  that  of  higher 
vegetable  or  animal  life.  In  the  polar  regions,  above  the  line  of  vegetation 
on  mountains,  or  in  mid-ocean,  they  may  be  absent  or  very  rare ;  thus  Tyn- 
dall  found  that  putrescible  but  sterile  fluids  in  flasks  opened  high  on  the 
Alps  often  evaporated  to  dryness  without  any  decomposition.  They  increase 
rapidly  in  number  with  density  of  population.  They  are  found  in  the  earth 
to  the  depth  of  one  metre  ordinarily;  they  exist  in  all  water,  except  such  as 
comes  from  Artesian  wells ;  and  the  air  contains  them  together  with  the 
spores  of  moulds,  yeast  cells,  and  other  organic  and  inorganic  dust.  The 
supply  to  the  air  is  kept  up  by  the  wind  sweeping  over  the  dry  and  powdery 
remains  of  substances  which  have  putrefied  ;  aud  from  the  air  organisms  are 
deposited  upon  every  surface  exposed  to  it.  But  even  in  large  towns  organ- 
isms are  not  always  so  numerous  in  air  that  a  wound  or  a  sterile  fluid  cannot 
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be  left  exposed  for  a  minute  without  the  certainty  that  decomposition  will 
set  in;  iu  Edinburgh,  Lister  found  that  after  half  an  hour's  exposure  of  some 
urine,  only  three  moulds  grew.  It  may,  in  some  parts,  however,  be  impos- 
sible to  pour  fluid  from  a  flask  into  tubes  without  imminent  danger  of  putrid 
decomposition.  Ordinarily,  the  spores  of  moulds  are  much  commoner  in  air 
than  organisms  of  putrefaction  ;  the  latter  seem  to  have  their  special  habitat 
in  water,  a  drop  of  which  will  almost  certainly  infect  a  sterile  solution. 

.Relation  of  Bacteria  to  the  Body. — Bacteria  in  numbers  are  taken 
in  with  every  breath,  and  with  almost  every  mouthful  of  food  and  drink. 
Those  entering  the  air-passages  are  deposited  on  the  mucous  membrane  of 
nose,  mouth,  pharynx,  and  larger  bronchi ;  they  exist  only  in  the  tidal  air, 
the  complemental  being  free  from  particles  of  all  kinds.  Organisms  do  not 
develop  in  the  acid  gastric  juice,  but  below  the  entry  of  the  bile  and  pan- 
creatic ducts  they  become  numerous,  giving  rise  to  products  similar  to  those 
of  pancreatic  digestion.  The  raucous  membranes  are  as  much  outside  the 
body  as  the  skin  ;  but  inanimate  particles  pass  through  them,  so  it  is 
probable  that  some  of  those  organisms  which  are  universally  present  are 
also  constantly  passing  through  them  into  the  tissues.  The  skin  is  abso- 
lutely protective  against  them,  but  the  smallest  breach  of  continuity  enables 
them  to  enter.  Certain  organisms — those  of  the  infective  diseases  of 
wounds — almost  always  enter  through  wounds,  whilst  others — those  of  the 
acute  specific  fevers — enter  as  a  rule  through  mucous  membranes ;  but 
probably  no  organism  is  absolutely  bound  to  one  mode  of  entry. 

Having  actually  entered  the  body,  the  bacteria  fall  into  two  classes  of 
great  clinical  importance,  according  as  they  are  able  or  unable  to  live  and 
grow  in  the  tissues.  Those  which  grow  and  give  rise  to  disease  are  called 
pathogenic ;  those  which  die  or  are  eliminated  without  giving  rise  to  disease 
are  non-pathogenic.  The  line  between  these  classes  is  not  sharply  defined, 
organisms  which  grow  only  in  specially  predisposed  individuals  or  parts 
uniting  those  which  never  grow  in  the  body  to  those  which  almost  always 
grow  when  introduced  into  the  tissues. 

The  organisms  which  are  constantly  present  in  the  bronchi  and  alimentary 
tube,  and  which  enter  freely  in  proportion  to  the  number  taken  in  with  the 
air  or  food,  are  non-pathogenic;  they  either  die  in  the  tissues  or  are  elimi- 
nated by  the  kidneys.  They  do  not  die  immediately,  and  when  injected  in 
quantity  into  the  blood  may  appear  alive  in  the  urine.  Among  these 
organisms  must  be  placed  the  bacteria  of  putrefaction.  These  by  their 
action  in  the  discharges  of  wounds  produce  the  chemical  poison  which  is 
apparently  the  cause  of  septic  intoxication,  and  its  milder  varieties — septic 
traumatic  and  hectic  fever.  Only  very  exceptionally  do  they  exist  alive  in 
the  tissues  ;  and  it  may  be  stated  roundly  that  an  antiseptic  dressing  never 
becomes  putrid  from  organisms  which  have  escaped  from  the  tissues  into  the 
wound. 

The  pathogenic  organisms  are  fortunately  not  universally  present ;  but 
now  and  again  certain  of  them  enter  the  tissues  by  one  or  other  of  the  above 
channels.  The  person  then  is  in  imminent  danger  of  the  diseases  to  which 
they  give  rise. 

The  class  of  infective  diseases,  or  diseases  due  to  the  action  of  pathogenic 
organisms,  is  probably  a  very  large  one,  and  is  divisible  into  two  groups, 
local  and  general;  the  former  being  due  to  organisms  which  multiply  at  their 
point  of  entry,  and  spread  thence  only  by  continuity  of  tissue,  whilst  in  the 
latter  the  organisms  enter  and  probably  multiply  in  the  blood,  causing 
injurious  changes  iu  it,  sometimes  settling  and  exciting  secondary  inflam- 
mations. 

In  the  tissues  bateria  may  produce  by  their  life-action  compounds  which 
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are  pyrogenous  or  fever-exciting,  others  which  are  phlogogenous  or  inflamma- 
tion-exciting, whilst  others  again  produce  actual  necrosis  of  the  surrounding 
cells.  Before  they  can  produce  local  lesions  they  must  settle — %.  e.,  be 
arrested  at  some  spot.  Some  organisms  multiply  in  the  blood  and  are 
found  in  the  vessels  everywhere ;  others  form  small  masses  which  become 
arrested  in  the  finer  vessels  ;  others  grow  in  lymphatics,  others  again  in 
certain  tissues  only. 

Just  now  germs  are  in  the  ascendant ;  the  tendency  is  to  find  one  as  the 
cause  of  any  obscure  disease.  It  is  therefore  necessary  to  insist  upon  stringent 
proof  before  accepting  any  such  discoveries.  This  proof  consists:  (1)  in 
demonstrating  the  constant  joresence  of  an  organism,  recognizable  by  its 
form,  mode  of  growth,  or  physiological  action,  throughout,  or  in  the  early 
stages  of  the  disease  ;  (2)  in  isolating  this  organism  and  obtaining  pure 
cultures  of  it;  (3)  in  inoculating  animals  with  pure  cultures  and  producing 
the  disease  in  them.  As  animals  frequently  are  not  subject  to  diseases  of 
man,  the  latter  part  of  the  proof  is  sometimes  difficult  to  carry  out. 

Classification  of  Bacteria. — Some  botanists  (Nageli)  believe  that  all 
the  Schizomycetes  are  modifications,  due  to  external  circumstances,  of  a  very 
few  forms  ;  they  are  thought  to  adapt  themselves  so  rapidly  to  surrounding 
conditions  that  within  the  limits  of  an  experiment  they  may  be  seen  to  change 
their  form,  and  distinct  evidence  of  altered  physiological  activity  may  be 
obtained.  According  to  this  view,  it  depends  upon  external  circumstances 
whether  the  micrococcus  of  erysipelas  or  gonorrhoea  or  the  bacillus  of 
tubercle  or  glanders  develops  from  one  of  the  primary  forms.  None  of  these 
organisms  is  specific  and  cannot  be  regarded  as  a  species  in  classification. 
Others  (Cohn,  Koch)  hold  that  there  are  a  great  number  of  specific  forms 
characterized  by  shape,  size,  mode  of  growth  when  cultivated,  and  physi- 
ological action ;  and  in  prolonged  cultivations  they  have  failed  to  find 
evidence  of  variation  such  as  is  described  above.  Many  bacteria  indistin- 
guishable by  form  and  size  have  markedly  different  modes  of  growth  and 
physiological  actions,  and  preserve  them  ;  they  will  therefore  be  different 
species.  The  increase  and  diminution  in  the  virulence  of  organisms  reported 
by  various  experimenters  have  sometimes  been  unreal  (Davaine)  ;  and  when 
real  (Pasteur's  attenuation  of  the  poisons  of  splenic  fever  and  chicken-cholera) 
do  not  prevent  specific  classification,  for  the  organisms  are  quite  recognizable 
by  their  form,  size,  and  modes  of  growth  in  solid  soils,  and  they  never  produce 
any  disease  other  than  splenic  fever  or  chicken-cholera. 

The  question  of  the  mutability  of  bacteria  is,  however,  still  sub  judice.  At 
present  the  balance  of  evidence  is  decidedly  against  it,  so  we  shall  assume 
that  there  are  many  distinct  species  of  bacteria  and  adopt  Cohn's  classification 
of  them.    He  divides  the  Schizomycetes  into  the  following  orders : 

1.  Sph^robacteria,  or  Micrococci. — Bound  or  short  oval  cells,  single, 
in  chains  or  zoogloea-masses. 

2.  Microbacteria,  or  Bacteria.  (The  latter  name  is  unhappily  used 
also  for  the  whole  class.) — Cylindrical  or  oval  cells  of  which  the  length  is 
not  more  than  twice  the  breadth,  single,  in  pairs,  chains,  or  zooglcea-m asses ; 
not  known  to  form  spores. 

3.  Desmobacteria,  or  Bacilli. — Cylindrical,  length  more  than  twice 
the  breadth,  often  growing  into  long  unbranched  filaments;  zooglcea-masses 
rare,  but  short  chains  and  swarms  common.  Spores  have  been  found  in 
many  forms. 

4.  Spirobacteria,  or  screwlike  organisms.  Of  no  importance  surgically. 
Spirochata  Obermeieri  of  relapsing  fever  is  the  chief. 

Each  order  contains  one  or  two  genera,  and  these  again  species.  The 
latter  are  classed  according  as  they  are  pigment- forming  (chromogenic),  fer- 
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mentative  {zymogenic),  or  pathogenic.  We  shall  encounter  many  of  each 
kind  in  the  following  pages. 

The  student  should  diligently  practise  the  various  methods  of  staining 
and  recognizing  these  organisms.  Detection  of  a  specific  form  will  often 
determine  the  diagnosis  of  a  doubtful  case.  To  those  who  have  perfected 
themselves  in  the  methods  of  pure  cultivation  a  great  field  of  research  in 
the  etiology  of  disease  is  open. 


CHAPTER  II. 

LOCAL  DISTURBANCES  OF  THE  CIRCULATION. 

These  are  due  to  causes  acting  primarily,  not  upon  the  heart  nor  upon 
the  vascular  system  as  a  whole,  but  upon  a  portion  of  the  latter  only  ; 
secondarily,  however,  local  changes  must  be  followed  by  general,  as  the  vas- 
cular system  contains  a  fairly  constant  quantity  of  blood.  A  local  disturb- 
ance may  complicate  a  general  one,  being,  in  fact,  induced  by  local  causes 
ordinarily  too  slight  to  do  so.  General  circulatory  disturbances  are  there- 
fore of  great  importance  surgically,  but  works  on  medicine  must  be  consulted 
for  a  description  of  them. 

Local  departures  from  the  normal  state  produce  either  too  little  or  too 
much  blood  in  a  part,  conditions  known  as  anozmia  or  hypercemia.  Such 
variations  are  common  physiologically;  they  become  pathological  when  they 
exceed  the  physiological  limits  in  duration  or  degree. 

Anaemia. 

Local  Anaemia. — The  word  is  used  loosely  to  express  either  partial  or 
complete  bloodlessness  of  a  part  (also  diminution  of  red  corpuscles  in  the 
blood). 

Causes. — Conditions  obstructing  the  entry  of  blood — e.  g.,  uniform  com- 
pression of  the  vessels  of  a  part,  as  by  Esmarch's  bandage  or  free  effusion 
beneath  the  skin  or  fascia ;  constriction  of  arteries  by  ligature  or  compres- 
sion by  tumors,  abscesses,  etc.;  diminution  of  the  lumen  of  arteries  by 
thickening  of  their  walls  from  simple  or  syphilitic  endarteritis,  or  by  con- 
traction induced  by  ergot,  cold,  etc. ;  blocking  of  the  vessel  by  thrombosis  or 
embolism  ;  and,  lastly,  arrest  of  function. 

Symptoms  and  Results. — Anaemic  parts  are  pale,  shrunken,  dry,  and 
cooler  than  normal,  the  symptoms  increasing  with  diminution  of  blood-flow. 

In  chronic  partial  anozmia  these  signs  are  all  present;  and,  in  addition, 
growth  is  slow  and  perhaps  imperfect;  so  also  is  function — e.  g.,  sensation  is 
dulled  ;  adult  parts  atrophy  or  degenerate  fattily,  or  both  atrophy  and 
degenerate ;  and  cramps  of  muscles  often  cause  much  pain,  as  is  seen  in  the 
legs  of  old  people  with  degenerate  arteries.  Such  chronic  malnutrition 
greatly  diminishes  the  resisting  power  of  tissues  to  injury,  and  renders  them 
prone  to  inflammation  easily  running  into  ulceration  or  gangrene. 

Total  anaemia  in  man  continued  beyond  a  few  hours  inevitably  causes 
death  of  the  part.  Some  tissues  resist  anaemia  longer  than  others ;  the  in- 
testine dies  sooner  than  skin  or  muscle.  If  the  anaemia  be  not  of  sufficient 
duration  itself  to  cause  death,  this  may  still  result  from  inflammation  setting 
in  upon  restoration  of  the  circulation.    Thus  Cohnheim  found  that  by  ren- 
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dering  a  rabbit's  ear  bloodless  and  keeping  it  so  for  periods  of  eight  to 
forty-eight  hours,  he  could  produce  any  stage  of  inflammation — oedema, 
purulent  infiltration,  hemorrhagic  infiltration,  gangrene  ;  anaemia  therefore 
causes  that  change  in  the  vessel-walls  which  is  the  essential  lesion  of  in- 
flammation. 

When  an  artery  is  obstructed,  the  result  to  the  parts  it  supplies  depends 
upon  the  anastomoses  of  the  vessel  beyond  the  obstruction.  If  these  are 
very  free,  either  with  branches  of  the  same  trunk  above  the  obstruction,  or 
with  other  unobstructed  arteries  (branches  of  the  mesenteric,  ulnar,  or 
radial),  the  effect  upon  the  circulation  may  be  practically  nil,  blood  being 
immediately  carried  into  the  trunk  beyond  the  obstruction  by  collateral 
channels.  When  the  anastomosis  is  less  free,  as  in  the  case  of  the  femoral, 
a  time  follows  obstruction  in  which  it  is  doubtful  whether  collateral  circula- 
tion will  be  established  throughout  the  limb,  and  upon  the  distance  to  which 
blood  penetrates  depends  the  fate  of  the  limb.  Sometimes,  even  here,  there 
is  scarcely  any  sign  of  embarrassment;  at  others,  cedema  which  soon  subsides 
occurs;  or  a  toe  is  lost,  or,  again,  the  limb  dies  up  to  the  knee.  Ordinarily, 
the  limb  remains  pale  for  a  few  hours,  and  would  become  cold  but  for  ex- 
ternal warmth,  and  the  functions  of  its  muscles  and  nerves  are  more  or  less 
depressed ;  within  twenty-four  hours  the  surface  is  generally  slightly  redder 
and  two  or  three  degrees  warmer  than  that  of  the  opposite  limb,  owing  to 
full  dilatation  of  all  collateral  channels  diminishing  the  resistance  to  the 
entry  of  blood  to  a  minimum.  This  dilatation  is  certainly  reflex,  inhibition 
of  the  vasoconstrictor  nerves  being  excited  by  some  stimulus  arising  in  the 
anaemic  parts;  but  prolonged  anaemia  has  probably  much  to  do  with  it, 
acting  as  on  the  removal  of  Esmarch's  bandage.  The  duration  of  the  dila- 
tation varies,  doubtless  with  that  of  the  precedent  anaemia;  it  may  continue 
some  days,  and  is  often  accompanied  by  burning  pain.  Ultimately  collateral 
vessels,  previously  small,  become  larger,  thicker  walled,  and  tortuous  from 
increase  in  length,  and  pulsation  may  return  in  the  trunk  beyond  the  ob- 
struction ;  there  is  no  evidence  of  the  formation  of  new  vessels.  If  the  ob- 
struction is  gradual,  the  probability  of  the  establishment  of  collateral  circu- 
lation is  always  greater  than  under  opposite  conditions. 

But  the  result  is  very  different  when  the  artery  beyond  the  obstruction 
has  none  but  capillary  anastomoses.  The  secondary  branches  of  the  cere- 
bral, retinal,  pulmonary,  splenic,  and  renal  arteries  are  examples  of  these 
so-called  terminal  arteries  ;  and  the  renal,  splenic,  and  retinal  arteries  them- 
selves almost  solely  supply  their  respective  organs. 

If  such  an  artery  is  suddenly  and  completely  blocked,  its  branches  con- 
tract, and  the  area  supplied  by  it  becomes  anaemic ;  then,  as  the  contraction 
gives  way,  Cohnheim  says  that  blood  regurgitates  from  the  veins  and  dis- 
tends every  vessel,  the  region  now  becoming  swollen  and  dark  with  blood, 
whilst  round  it  is  a  bright  red  ring  due  to  dilatation  of  the  neighboring 
vessels  and  their  capillaries.  From  these  blood  doubtless  enters  the  most 
external  capillaries  of  the  area,  but  the  resistance  soon  becomes  too  great, 
and  it  stagnates.  Ultimately,  as  the  vessels  die,  corpuscles  pass  through 
their  walls  and  infiltrate  the  tissues  largely.  Such  lesions  are  called  infarcts. 
But  when  gravity  or  valves  oppose  the  return  of  blood  through  veins,  the 
area  of  the  obstructed  artery  remains  pale. 

Litten  gives  another  account  of  infarction,  viz.,  that  it  never  occurs  from 
veins  unless  intravenous  pressure  is  much  increased,  as  in  the  renal  by  clamp- 
ing the  cava  at  the  diaphragm.  Under  ordinary  circumstances,  it  is  always 
due  to  the  existence  of  small  arteries,  such  as  the  twigs  from  the  phrenic, 
suprarenal,  lumbar,  and  spermatic  arteries  to  the  kidneys.  When  the  renal 
artery  is  tied,  these  enlarge,  and  a  large  quantity  of  blood  enters  the  part  by 
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them;  the  pressure  in  them  is  not  sufficient,  however,  to  maintain  circulation 
and  vitality,  though  some  blood  reaches  the  renal  vein,  infarction  and  swelling 
of  the  kidney  being  greater  when  this  is  tied  than  when  it  is  open.  This, 
Litten  says,  proves  that  venous  regurgitation  is  not  the  cause  of  infarction  ; 
whilst  the  fact  that  no  infarction  occurs,  even  though  the  renal  vein  be  open, 
after  the  renal  artery  has  been  rendered  truly  terminal  by  stripping  the 
kidney  out  of  its  bed  of  fat,  shows  that  small  arteries  entering  through  the 
capsule  are  the  cause  of  this  phenomenon.  Both  Litten  and  Cohnheim  agree 
that  the  corpuscles  do  not  pass  out  through  ruptured  vessels,  but  Cohnheim 
makes  them  escape  after  prolonged  anaemia  has  altered  the  vessel-wall  as  in 
the  rabbit's  ear,  whilst  Litten  states  that  the  escape  begins  immediately  after 
the  obstruction,  and  is  due  simply  to  mechanical  stretching  of  the  capillaries 
and  small  veins. 

Whichever  view  is  correct,  it  is  certain  that  infarction  does  not  follow  the 
obstruction  of  some  terminal  arteries — e.  g.,  that  of  retina  and  divisions  of 
cerebral  arteries ;  the  supplied  areas  remain  anaemic,  the  cells  lose  their 
nuclei,  swell,  and  then  undergo  fatty  change,  forming  a  yellow,  usually 
wedge-shaped  mass  on  section.  When  infarction  has  occurred  the  patch 
gradually  becomes  decolorized,  whilst  the  tissues  undergo  the  above  changes. 
The  fatty  material  may  be  absorbed,  leaving  a  depressed  scar;  or  a  firm 
cheesy  mass  may  remain,  surrounded  by  scar-tissue,  and  ultimately  calcify. 

Obstruction  of  a  terminal  artery  therefore  leads  to  death  of  the  part  sup- 
plied by  it,  but  the  ordinary  signs  of  gangrene  are  absent  because  the  parts 
are  prevented  from  drying  and  shielded  from  the  causes  of  putrefaction,  and 
the  part  falls  into  a  state  of  necrobiosis.  In  this  condition  it  affords  a  soil 
in  which  organisms  grow  much  more  easily  than  in  living  tissues ;  and  either 
the  plug  which  blocks  the  vessel  may  contain  them  (see  pyaemia),  or  they 
may  reach  the  area  separately  through  the  blood. 

Treatment. — Removal  of  the  cause  wherever  possible.  Measures  calcu- 
lated to  improve  the  general  health.  Proper  exercise,  methodical  friction, 
and  flannel  or  lambswool  about  the  affected  part  will  be  useful  in  chronic 
local  anaemia.  In  these  cases  patients  should  be  cautioned  against  even  such 
slight  injuries  as  are  commonly  inflicted  in  cutting  nails,  and  against  exposure 
to  cold.  Nothing  can  be  done  for  the  blocking  of  terminal  arteries,  except 
to  prevent  such  a  condition  of  clots  in  the  veins  leading  from  wounds  as 
shall  cause  them  to  break  down. 

Hyperemia. 

This  may  be  of  two  kinds:  (1)  Arterial  or  active,  (2)  venous,  passive,  or 
mechanical. 

Active  Hyperemia.  Causes. — Conditions  diminishing  arterial  resist- 
ance in  a  part,  the  general  arterial  pressure  being  maintained.  They  may 
be  arranged  in  three  groups :  (1)  those  producing  dilatation  by  direct  action 
upon  the  arterial  wall ;  (2)  those  acting  reflexly,  inhibiting  the  vaso-con- 
strictor  action  of  the  sympathetic  by  exciting  the  sensory  nerves  of  the  part; 
(3)  those  inhibiting  the  action  of  the  sympathetic  through  vaso-dilator 
nerves,  such  as  the  chorda,  the  nervi  erigentes,  or  the  auricularis  magna  of 
the  rabbit;  but  the  universal  existence  of  such  nerves  is  not  established. 

1.  Influences  Acting  Directly  on  the  Vessel-w-all. — Stimulants 
and  irritants  differ  only  in  degree  ;  a  stimulant  causes  the  muscular  coat  to 
contract,  an  irritant  injures  its  contractility,  and  it  yields  before  a  distending 
force.  Dilatation  from  actual  injury  of  the  muscular  coat  is  the  cause  of 
the  hyperaemia  which  accompanies  inflammation,  and  is,  surgically,  the 
most  important  form.    The  cause  of  the  inflammation,  be  it  mechanical, 
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chemical,  or  physical,  actually  damages,  and  consequently  impairs  the 
functions  of  the  muscular  and  all  other  tissues  in  the  wall  of  the  vessel.  In 
these  cases  the  stimulus  required  to  cause  contraction  of  a  vessel  is  greater 
than  normal,  and  perhaps  even  the  drawing  of  a  needle  across  an  exposed 
arteriole  may  be  ineffectual. 

Hypersemia  is  frequently  secondary  to  anaemia,  as  shown  by  the  free 
general  bleediug  after  the  removal  of  Esmarch's  bandage,  and  that  dilatation 
which  facilitates  the  establishment  of  collateral  circulation  (page  26),  is 
doubtless  in  great  measure  thus  accounted  for.  It  is  due  sometimes  to  fatigue 
of  the  nervous  and  muscular  structures  concerned  in  maintaining  the  pre- 
liminary state  of  contraction,  and  always  to  more  or  less  malnutrition  of  the 
muscular  coat. 

The  sudden  removal  of  external  pressure  after  this  has  been  exercised  for 
a  long  time  produces  hypersemia,  in  some  cases  with  dangerous  consequences. 
Thus  the  sudden  emptying  of  a  peritoneum  tightly  distended  with  fluid,  of 
a  greatly  distended  bladder,  especially  when  the  patient  is  standing,  or  the 
removal  of  a  large  tumor,  may  lead  to  fainting,  because  the  great  abdominal 
veins  dilate  and  contain  a  large  proportion  of  the  blood.  Smaller  vessels 
may  under  these  circumstances  rupture,  giving  rise  to  the  blood  often  mixed 
with  the  last  urine  drawn  from  chronically  distended  bladders,  and  which 
may  tinge  the  urine  for  days  after  the  first  emptying  of  the  bladder  Aspi- 
rating a  pleura  often  shows  a  similar  result.  In  these  cases  the  muscle  of 
the  vessel  walls,  accustomed  to  assistance,  appears  to  be  unequal  to  the  strain 
thus  suddenly  thrown  upon  it,  and  it  may  be  days  before  it  recovers  its  ordi- 
nary power. 

Warmth  up  to  118°  F.  produces  direct  relaxation  ;  and,  as  it  has  this 
effect  in  parts  of  which  all  nerves  have  been  divided,  part  at  least  of  its 
ordinary  action  must  be  direct.  Above  118°  it  causes  a  preliminary  con- 
traction which  may  pass  directly  into  heat-rigor  and  death,  if  the  tempera- 
ture is  sufficiently  raised.  The  immediate  ansemia  is  seen  in  the  white  spot 
found  if  a  drop  of  hot  sealing-wax  is  quickly  removed  from  a  hand  upon 
which  it  has  fallen  ;  the  subsequent  persistent  dilatation  from  injury  of 
muscle  is  also  well  known. 

Moderate  cold  will  maintain  for  a  long  time  pallor  or  blueness  of  the  skin, 
or  a  mottled  condition,  white  with  purple  patches — the  blood  moving  slowly 
through  the  latter.  But  after  the  application  of  an  icebag  for  a  few  hours, 
the  skin  will  usually  be  found  bright  red,  the  vessels  being  dilated  and  the 
blood  passing  rapidly  through  them. 

2.  Influences  Either  Directly  or  Reflexly  Preventing  the 
Action  of  the  Vaso-constrictor  Nerves. — Section  of  the  sympathetic 
in  the  neck  produces  redness  of  the  side  of  the  head  and  neck,  perhaps  even 
of  the  arm,  sometimes  accompanied  by  sweating  ;  redness  of  the  conjunctiva, 
secretion  of  tears,  flattening  of  the  cornea  from  diminished  intraocular 
tension,  contracted  pupil  and  ptosis.  It  many  cases  these  symptoms  are  not 
ordinarily  present,  but  are  brought  on  by  slight  exertion.  The  abnormal 
may  be  two  or  three  degrees  higher  than  the  normal  side. 

Such  symptoms  are  met  with  in  rare  cases  of  stabs  and  gunshot  wounds  of 
the  neck.1  Hutchinson  reports  cases  of  fractured  clavicle  with  injury  to  the 
brachial  plexus,  causing  paralysis  of  the  arm,  accompanied  by  all  these 
symptoms ;  in  others,  only  narrowing  of  the  pupil  and  of  the  palpebral  fissure 
have  indicated  injury  of  the  sympathetic.  Similar  results  are  noted  in  some 
cases  of  tumors  in  the  neck  pressing  on  and  causing  degeneration  of  the  sym- 
pathetic ;  goitres  are  among  the  commonest. 

1  Weir  Mitchell,  Morehouse,  and  Keen,  Gunshot  Wounds  and  other  Injuries  of 
Nerves. 
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Strange  to  say,  no  hyperemia  of  the  extremities  has  been  recorded  after 
section  of  their  nerves,  but  Waller  and  Weir  Mitchell  produced  hyperaemia 
and  rise  of  temperature  between  the  fourth  and  fifth  fingers  by  freezing  their 
ulnar  nerves  at  the  elbow. 

Excitation  of  the  central  end  of  a  sensory  nerve  produces  reflex  dilatation 
of  the  vessels  of  the  part  supplied  by  it,  but  rise  of  arterial  tonus  elsewhere, 
the  result  being  active  hyperaemia.  The  probability  is  that  irritants  act 
earliest  and  most  easily  upon  the  sensory  nerves  ;  then  upon  the  vessels  them- 
selves. Consequently,  the  slightest  stimuli — such  as  friction,  stimulant 
liniments,  etc. — probably  produce  redness  in  this  way.  It  seems  that  the 
production  of  hypersemia  in  superficial  parts  often  leads  to  anaemia  of  viscera 
beneath  them,  which  perhaps  explains  the  action  of  fomentations,  etc.,  in 
relieving  inflammation  of  deep  organs. 

Collateral  hypercemia  (page  26)  has  been  attributed  to  increased  pressure 
upon  the  collateral  vessels.  But  that  these  specially  dilate  must  be  due  to 
some  reflex  inhibition  of  the  vaso-constrictor  nerve,  for  the  effect  of  blocking 
an  artery  is  to  raise,  for  a  longer  or  shorter  time,  the  pressure  throughout  the 
arterial  system.  Local  dilatation  implies  a  local  cause,  and  this  might  be 
anaemia,  were  it  not  that  surrounding  vessels,  which  are  not  rendered  anaemic 
by  the  obstruction,  dilate  to  supply  the  anaemic  area. 

So-called  compensatory  hyperozmioz  must  be  mentioned  here,  though  the 
nervous  mechanism  arranging  for  them  is  not  understood.  In  these,  after 
removal  of  an  organ,  the  blood  which  should  go  to  it  passes  to  the  organ  or 
organs  which  are  capable  of  taking  on  its  functions  ;  after  nephrectomy,  the 
blood  goes  to  the  other  kidney,  and  if  this  is  seriously  diseased  the  patient 
dies ;  after  removal  of  the  spleen  in  animals  increased  blood-supply  goes  to 
lymphatic  glands,  marrow  of  bones,  and  other  lymphatic  structures. 

3.  Some  hyperemias  are  believed  to  be  due  to  excitation  of  vaso-inhibitory 
or  vaso-dilator  nerves.  But  little  is  known  about  them.  V.  Recklinghausen 
says  that  these  hyperaenaiae  are  more  acute  and  run  a  more  rapid  (often  quite 
short)  course  than  the  above,  are  generally  accompanied  by  neuralgic  pains, 
and  often  by  increased  secretion  of  the  glands  in  the  affected  area  and 
exudation  into  the  tissues  or  desquamation  of  epithelium  from  the  surface. 
Blushing  from  shame,  anger,  alcohol,  indigestion,  affords  at  once  a  physi- 
ological and  pathological  example,  but  the  chorda  and  the  nervi  erigentes 
are  the  types  of  vaso-dilator  nerves. 

V.  Recklinghausen  regards  as  examples  the  hyperaemiae  accompanying 
neuralgia?  of  the  branches  of  the  fifth  ;  herpes  zoster  and  the  many  wheals, 
papules,  and  erythemata  which  break  out  upon  the  skin  with  burning  pain  ; 
the  results  of  neuritis  secondary  to  injury  coming  on  after  a  week  or  more, 
producing  hyperaemia,  with  pains  and  often  swelling,  recurring  perhaps 
periodically  and  ending  in  that  painful,  thin,  tense,  shiny,  and  hairless 
■condition  known  as  glossy-skin.  Finally  v.  Recklinghausen  places  joint- 
lesions  occurring  in  ataxy,  myelitis,  hemiplegia,  etc.,  as  neuroses  allied  to 
vaso-dilator  neuroses. 

Symptoms. — Bright  redness,  elevation  of  temperature  even  to  six  or  eight 
degrees  above  that  of  the  opposite  side,  sense  of  pulsation,  hyperaesthesia  and 
sometimes  pain  ;  in  glandular  organs  or  parts  the  secretion  is  sometimes 
increased/ some  swelling  is  always  present,  varying  with  the  vascularity  of 
the  part.  The  blood  at  first  rushes  through  the  widened  vessels  with  excessive 
rapidity,  the  distinction  between  the  axial  and  plasmatic  layers  being  lost, 
and  the  blood  in  the  veins  being  red  and  often  pulsating.  But  the  initial 
rate  of  flow  sinks  if  the  general  arterial  pressure  falls,  as  is  usual  after  a  time. 
The  transudation  from  the  vessels  is  increased  in  every  case,  but  until  the 
lymphatics  are  unequal  to  the  task  of  carrying  it  off  no  oedema  occurs. 
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As  a  rule,  redness  and  swelling  have  completely  disappeared  post  mortem. 

Hemorrhages  not  uncommonly  occur  during  active  hyperemia,  especially 
if  the  vessels  of  the  part  are  diseased,  or  of  new  formation. 

Treatment. — In  all  directly  excited  cases  removal  of  the  cause  :  also  in 
reflex  cases  where  the  cause  is  discoverable  ;  the  removal  of  any  source  of 
irritation  in  the  course  of  a  nerve  resulting  from  injury  ;  the  application  of 
belladonna  or  of  liq.  plumbi  fort.;  and  attention  to  digestion  and  the  bowels. 

4.  Passive,  Venous,  or  Mechanical  Hyperemia  (Congestion). — 
In  this  condition  a  part  contains  in  its  capillaries  and  veins  an  excess  of 
blood  in  a  more  or  less  venous  state,  these  vessels  being  wider  and  the 
blood-stream  in  them  slower  than  normal. 

Causes. — Either  diminution  of  the  forces  which  carry  on  the  circulation, 
or  direct  obstruction  to  the  return  of  blood  by  the  veins  ;  congestions  resulting 
from  the  former  cause  are  called  hypostatic,  from  the  latter  obstructive. 

The  great  cause  of  hypostatic  congestion  is  cardiac  weakness,  but  similar 
diminution  in  the  driving  force  may  result  from  obstruction  in  the  arterial 
path,  and  incompetence  of  the  valves  in  veins  will  tend  in  a  similar  direction. 
Practically,  however,  hypostatic  congestions  mean  those  due  to  cardiac  failure. 
This  results  from  senile  decay,  exhausting  illness,  fatty  degeneration,  uncom- 
pensated valve  disease,  high  fever,  etc.  Under  these  conditions  a  sharp 
lookout  must  be  kept  to  prevent  hypostatic  congestions. 

These  are  best  seen  in  the  lungs.  When  the  heart  is  acting  weakly,  the 
result  will  be  more  obvious  the  longer  the  circuit  through  which  it  has  to 
drive  the  blood,  consequently  blood  will  tend  most  to  lag  in  the  lower  and 
hinder  parts  of  the  lungs,  which  in  dorsal  decubitus  are  the  lowest  parts — 
i.  e.,  the  intravenous  pressure  due  to  gravity  is  highest  here.  If  the  patient 
changes  his  position  little,  this  high  pressure  is  almost  constantly  maintained, 
distending  vessels  which  are  imperfectly  nourished  ;  moreover,  those  parts  of 
the  lung  always  move  least  and  are  still  further  hampered  by  the  position 
in  bed,  so  little  help  from  movements  is  derived  by  the  circulation.  Conse- 
quently the  lower  and  hinder  parts  of  the  lungs  become  darkly  congested  ; 
they  do  not  collapse  when  the  chest  is  opened,  but  feel  heavy  and  more  solid 
and  contain  less  air  than  the  upper  anterior  parts ;  on  section  a  quantity  of 
bloody  fluid,  more  or  less  frothy,  can  be  pressed  from  the  tissues  and  cavi- 
ties of  the  lung  and  the  part  is  usually  softened.  This  condition  not  unfre- 
quently  passes  into  one  of  catarrhal  pneumonia  and  real  consolidation  of  lung 
(hypostatic pneumonia).  Everywhere  the  circulation  is  more  or  less  abnormal, 
and  doubtless  this  helps  in  the  production  of  bedsores  over  the  sacrum  and 
heels ;  but  irritation  and  ansemiafrom  constant  pressure,  friction,  and  perhaps 
contact  with  urine,  etc.,  plays  the  chief  part. 

Obstructive  congestions  result  from  heightened  intrathoracic  regurgitant 
pressure,  from  uncompensated  valve  disease,  from  thrombosis  of  main  veins, 
or  from  complete  or  partial  occlusion  of  them  by  external  pressure  which 
does  not  proportionately  affect  the  arteries ;  the  fillet  in  bleeding,  and  the 
contracting  connective  tissue  in  cirrhosis  of  the  liver  act  in  this  way. 

When  a  vein  is  blocked,  the  effects  vary  according  to  the  ease  with  which 
the  blood  contained  in  it  can  find  its  way  by  other  channels  to  the  heart. 
This  may  occur  without  the  slightest  difficulty,  or,  on  the  other  hand,  it  may 
be  impossible.  The  difference  between  the  obstructive  and  hypostatic  cases 
is  this,  that  in  the  former  the  arterial  pressure  is  undiminished  ;  consequently 
the  intravenous  pressure  is  greatly  increased.  If  no  movement  of  blood 
occurred  from  a  certain  point  in  an  artery  up  to  the  obstruction  in  the  vein, 
the  pressure  all  along  the  column  would  be  that  of  the  artery  at  the  above- 
mentioned  point ;  but  some  lateral  escape  of  blood  generally  occurs,  some 
movement  of  the  column,  some  friction  is  overcome,  and  the  arterial  pressure 
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is  proportionately  diminished  in  the  veins — progressively  so  as  the  circulation 
becomes  reestablished. 

Signs  and  Results. — The  signs  of  venous  congestion  are  primarily  three : 
blueness  or  cyanosis,  slight  swelling  from  overfull  vessels,  and  diminished 
temperature,  both  due  obviously  to  the  slowness  of  the  circulation  through 
the  part.  Certain  results  follow,  varying  in  intensity  with  the  duration  of 
the  congestion  and  with  the  intravenous  pressure  ;  they  are,  oedema  from 
transudation  of  fluid  from  the  vessels  ;  escape  of  red  corpuscles  either  by 
diapedesis  or  actual  rupture  of  vessels  ;  wasting  of  elements  of  a  part — e.g., 
liver-cells — from  constant  pressure  of  distended  vessels ;  thickening  of  soft 
parts  by  increase  of  connective  tissue.  In  cases  where  the  circulation  is  not 
reestablished,  moist  gangrene  is,  of  course,  the  result. 

Treatment  of  Local  Venous  Congestions. — Remove  any  removable 
obstruction  to  the  circulation.  Elevate  the  part  moderately  to  favor  return 
of  blood  by  the  veins  ;  systematic  friction  toward  the  heart  may  act  simi- 
larly. Wrap  the  part  in  cotton-wool,  and  place  hot  bottles  in  the  bed,  but 
not  in  contact  with  the  limb,  to  keep  up  the  temperature. 

To  prevent  hypostatic  congestions,  change  the  position  of  the  patient 
frequently,  that  gravity  may  not  act  for  long  together  against  the  circulation 
in  the  same  set  of  veins ;  and  get  the  patient  out  of  bed  into  a  chair  as  soon 
as  possible. 

Should  the  heart  be  acting  weakly  or  irregularly,  easily  digestible  fluid 
food  must  be  given  often  and  regularly,  and  digitalis  may  be  tried. 

Should  gangrene  threaten,  means  must  be  taken  to  prevent  decomposition 
of  the  part. 


CHAPTER  III. 

INFLAMMATION. 

As  the  great  majority  of  morbid  conditions  met  with  in  practice  are  of  an 
inflammatory  nature,  the  importance  of  an  accurate  acquaintance  with  all 
that  is  known  concerning  inflammation  is  self-evident. 
"  Definition. — Inflammation  is  the  succession  of  changes  which  take  place 
in  a  living  tissue  as  the  result  of  some  kind  of  injury,  provided  that  the  injury 
be  insufficient  directly  to  destroy  its  vitality  (Sanderson).  Certain  nutritive 
disturbances  may  also  excite  it. 

Etiology. 

It  must  always  be  remembered  that  there  are  two  elements  to  be  considered 
in  the  production  of  every  morbid  process — the  tissue-elements  and  some 
injurious  influence  acting  upon  them  ;  also,  that  the  former  possess  a  power 
of  resisting  such  influences  which  varies  in  different  individuals,  in  the  same 
individual  in  different  states  of  bodily  health,  and  even  in  different  parts  of 
the  same  individual.  Thus,  a  cause  which  produces  inflammation  in  one 
person  or  in  one  part  will  fail  to  do  so  in  another  person  or  another  part. 

The  effect  produced  by  an  injurious  influence  upon  the  tissues  varies  directly 
as  its  intensity,  and,  up  to  a  certain  point,  as  the  duration  of  its  action.  A 
cause  may  be  of  such  slight  intensity  as  to  produce  no  deleterious  effect, 
unless  it  act  for  some  time ;  and  no  matter  how  long  it  act,  it  may  never  pro- 
duce the  higher  stages  of  inflammation.    Increase  the  strength,  or  both  the 
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strength  and  time  of  action  of  the  cause,  and  the  inflammation  becomes  pari 
passu  more  intense,  till  perhaps  gangrene  results. 

The  extent  of  an  inflammation  is  limited  to  the  area  of  action  of  its  cause. 
Spread  of  an  inflammation  implies  precedent  spread  of  its  cause  ;  chronicity 
implies  continuous  action  of  the  original,  or  equivalent  causes. 

Immediately  an  injurious  influence  ceases  to  act,  all  cells,  not  hopelessly 
damaged,  tend  to  recover  by  their  innate  power  ;  thus  Lister  has  seen  inflam- 
matory stasis  resolve  in  an  amputated  limb.  Recovery  is  greatly  assisted  by 
a  suitable  supply  of  blood. 

The  etiology  of  inflammation  has  been  worked  out  partly  in  the  wards, 
but  chiefly  in  the  laboratory  of  the  experimental  pathologist.  The  exciting 
causes  may  be  ranged  under  the  following  heads : 

1.  Simple  Anaemia. — By  excluding  blood  from  a  part  for  a  sufficient 
length  of  time,  any  desired  stage  of  inflammation  .may  be  produced  on 
allowing  the  circulation  to  reestablish  itself  (Cohnheim).  This  is  seen  on 
returning  to  the  abdomen  bowel  which  has  been  strangulated,  when  inflam- 
mation— previously  absent — sets  in ;  also,  sometimes,  on  relieving  strangula- 
tions of  other  parts,  as  limbs. 

2.  Mechanical  Injuries.  —  Subcutaneous  injuries  of  this  kind,  even 
though  severe,  rarely  present  any  symptoms  of  inflammation  ;  microscopi- 
cally the  tissues  show  early  stages  of  the  process.  The  passage  of  a  knife 
through  tissues  is  probably  so  injurious  as  to  kill  a  microscopic  layer  of  tissue 
on  each  side  of  it,  and  free  exudation  of  fluid  and  cells  follows  from  the 
vessels  in  the  immediate  neighborhood,  which  dilate  freely.  But  if  the 
wound  is  protected  from  further  irritation,  this  is  all  over  within  24  or  30 
hours,  and  healing  begins.  As  a  rule,  prolonged  action  of  such  injuries  is 
prevented ;  but  a  tight  stitch  may  excite  even  suppuration  round  it  beneath 
an  antiseptic  dressing,  and  tension  in  an  aseptic  wound  or  abscess  cavity 
owing  to  imperfect  drainage  is  believed  to  act  similarly;  yet  it  must  be  rare 
indeed  for  the  tension  under  such  circumstances  to  be  greater  than  it  often 
is  in  cases  of  effusion  into  joints  and  subcutaneous  extravasations  which  do 
not  lead  to  inflammation.  Friction,  again,  delays  healing,  and  keeps  up  an 
inflammation. 

3.  Physical  Injuries. — Heat  is  a  frequent  cause  of  inflammation  as  seen 
in  burns,  scalds.  One  must  distinguish  between  destruction  of  tissue  and 
inflammation,  and  certainly  much  of  the  latter  which  follows  burns  of  the 
second  and  higher  degrees  is  due  to  infection  of  the  raw  surface.  A  cautery 
plunged  into  a  muscle  produces  no  more  inflammation  than  a  subcutaneous 
injury,  if  the  part  is  kept  aseptic  (Hiiter)  ;  for  though  an  intense  irritant,  its 
action  extends  little  beyond  the  tissues  it  kills  and  is  of  short  duration. 

Cold  is  a  very  frequent  cause  of  inflammation.  Intense  cold  acts  like 
intense  heat ;  but  numerous  cases  of  bronchitis,  pneumonia,  Bright's,  etc.,  are 
attributed  to  draughts,  wettings,  and  such  mild  influences.  Its  modus  ope- 
randi is  unknown  (see  Green's  Pathology,  6th  edit.,  "  Inflammation"). 

4.  Chemical  Injuries. — Severe  chemical  irritants  are,  as  a  rule,  per- 
mitted to  act  only  for  a  short  time ;  if  the  injured  surface  is  kept  aseptic, 
they  excite  little  inflammation.  But  experimentally  certain  substances  may 
be  introduced  into  the  body  which  will  act  strongly  and  continuously.  These 
are  the  conditions  necessary  for  suppuration,  which  follows  when  croton  oil, 
for  example,  is  thus  used  ;  no  organisms  are  present  in  the  pus.  Again, 
granulating  surfaces  may  be  caused  to  suppurate  by  the  prolonged  action  of 
very  dilute  antiseptics,  as  carbolic  acid.  Morbid  tissues  do  produce  mild 
irritants,  such  as  urate  of  soda,  but  it  is  extremely  doubtful  whether  they  ever 
form  bodies  capable  of  exciting  the  formation  of  pus.  Nevertheless,  chemi- 
cal irritants  are  the  great  causes  of  suppuration,  of  wounds,  and  of  the  for- 
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mation  of  abscesses,  as  shown  in  the  next  two  paragraphs,  which  are  separated 
from  this  for  convenience  only. 

5.  Putrefaction  of  Discharges. — Many  of  the  compounds  formed  in 
the  putrid  decomposition  of  wound-discharges  are  very  irritating,  and  a  con- 
stant supply  of  them  is  kept  up  by  the  bacteria  which  have  gained  entrance 
to  the  wound  ;  more  or  less  free  suppuration  results.  Certain  of  these  irri- 
tants are  absorbed  and  excite  inflammation  along  lymph-channels ;  and 
others  act  as  general  poisons  producing  fever  and  other  symptoms. 

6.  Presence  of  Certain  Organisms  in  the  Tissues. — Many  inflam- 
mations are  due  to  the  action  of  various  organisms — e.  g.,  tubercles,  erysipelas, 
abscesses  of  farcy,  and  probably  hospital  and  spreading  gangrene.  So  long  as 
they  are  supplied  with  food,  these  organisms  furnish  a  constant  supply  of  irri- 
tant bodies  of  all  degrees  of  intensity  ;  they  may  therefore  excite  any  degree  of 
inflammation.  By  invasion  of  neighboring  tissues  they  cause  spread  of  inflam- 
mation by  continuity ;  when  carried  to  distant  parts  by  lymph  or  blood  streams 
they  may  excite  secondary  or  metastatic  inflammations  similar  to  the  primary  ; 
and  finally  they  explain  the  infectiousness  of  certain  inflammatory  processes. 

It  would  seem  that  many  specifically  different  organisms  produce  irritants 
of  about  equal  strength,  and  consequently  though  each  specific  inflammation 
has  its  special  characteristics  of  site,  course,  etc.,  no  degree  of  inflammation 
can  be  regarded  as  peculiar  to  the  action  of  any  one  organism.  To  take 
suppuration,  the  pus  of  ordinary  acute  abscesses  invariably  contains  micro- 
cocci, sometimes  singly,  sometimes  in  chains;  Cheyne  (B.  M.  J.,  1884,  vol. 
ii.  p.  646)  thinks  that  these  are  different  forms.  Pure  cultivations  of  them 
excite  suppuration  when  inoculated  in  healthy  animals.  The  micrococci  of 
acute  osteomyelitis,  of  pyaemia,  of  gonorrhoea,  the  bacilli  of  farcy,  differ  again 
from  each  other;  but  all  unite  in  producing  suppuration.  In  chronic  ab- 
scesses organisms  are  not  found,  in  some  perhaps  because  they  have  disap- 
peared, having  been  present  early ;  but  many  of  these  abscesses  are  of 
tubercular  origin.  The  fluid  in  tubercular  abscesses  excites  tuberculosis 
when  inoculated  upon  animals,  but  it  contains  no  bacilli ;  Koch  thinks  that 
the  bacilli  have  died,  leaving  spores,  which  cannot  be  stained  by  any  process 
yet  known.  Acute  suppuration  therefore  seems  to  be  due,  as  a  rule,  to  the 
presence  of  organisms ;  but  occasionally  the  conditions  required  to  cause  it 
by  ordinary  mechanical  or  chemical  irritants  are  actually  brought  about  by 
surgeons;  needless  to  say,  they  should  always  be  avoided.  Almost  all  the 
inflammation  attributed  to  injuries  of  all  kinds  seems  really  due  to  secondary 
infection  of  the  injured  part  by  organisms.  This  necessarily  occurs  in  in- 
juries accompanied  by  breach  of  continuity  of  skin  or  mucous  membrane 
which  are  not  treated  antiseptically ;  much  more  rarely  subcutaneous  lesions 
become  infected  by  organisms  which,  like  the  micrococci  so  constantly  found 
in  the  pus  of  ordinary  acute  abscesses,  have  entered  through  mucous  mem- 
branes. This  accounts  for  the  great  clinical  difference  which  formerly  ex- 
isted between  subcutaneous  and  compound  injuries. 

7.  Abnormal  Nervous  Influence. — Certain  inflammations,  such  as 
herpes  zoster,  rashes,  and  acute  bedsores  following  injuries  and  diseases  of  the 
central  nervous  system,  have  led  to  the  belief  that  irritation  of  nerves  is  a 
cause  of  inflammation.    This  is,  however,  by  no  means  well  established. 

In  addition  to  the  above  exciting  causes,  there  are  many  predisposing.  Any 
conditions  which  lower  the  general  health,  and  therefore  the  vitality  of  the 
tissue-elements,  predispose  to  inflammation.  As  before  noted,  incapacity  to 
resist  certain  causes  of  disease — e.  g.  that  of  tuberculosis — may  be  congenital 
and  inherited.  It  is  the  experience  of  all,  that  inflammatory  processes  are 
common  in  people  who  are  "out  of  health."  Certain  diseases,  such  as 
Bright's  and  diabetes,  specially  predispose  to  inflammation. 
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Process  of  Inflammation. 


Our  knowledge  of  the  process  of  inflammation,  like  that  of  its  etiology,  is 
due.  almost  entirely  to  experimental  pathology.  The  fundamental  experi- 
ment is  the  observation  of  the  changes  which  ensue  in  a  transparent  part  of 
a  living  animal  after  or  during  the  action  upon  the  part  of  some  irritant. 
The  process  as  then  revealed  is  essentially  the  same  in  warm-  and  cold-blooded 
animals,  and  it  serves  to  explain  the  clinical  symptoms  of  inflammation  and 
the  changes  noted  in  the  tissues  of  man  after  death. 

When  the  irritant  chosen  is  of  moderate  intensity  and  allowed  to  act  con- 
tinuously, the  whole  process  of  inflammation,  from  beginning  to  end,  may  be 
watched  under  the  microscope.  The  first  effect  of  most  irritants  is  to  produce 
an  active  hyperemia  or  determination  of  blood;  the  arteries  dilate  considerably, 
and  blood  rushes  swiftly  through  them,  being  still  bright  red,  and  perhaps 
pulsating  in  the  veins.  At  first  the  calibre  of  the  vessels  may  vary  some- 
what, being  now  smaller,  now  larger ;  but  after  a  time,  dilatation  increases 
steadily.  The  acceleration  of  flow  continues,  but  sooner  or  later  gives  place 
to  retardation;  the  vessels  are  so  wide,  however,  that  in  spite  of  this  the  dis- 
charge of  blood  from  the  veins  is  greater  than  normal.  Dilatation  with 
retardation  of  flow  is  the  earliest  effect  characteristic  of  inflammation,  and  is 
due  to  actual  damage  of  the  muscular  coat,  extending  thence  to  the  inner, 
and  increasing  the  resistance  which  is  naturally  offered  by  the  vessel-wall  to 
the  passage  of  blood.  As  the  inflammation  progresses,  dilatation  increases 
up  to  a  point  beyond  that  caused  by  section  of  the  vasomotor  nerves ;  it 
affects  the  arteries  chiefly,  then  the  veins,  and  the  capillaries  but  little.  It 
varies  with  the  blood-pressure,  the  muscle  of  the  vessel  being  paretic  or 
paralyzed. 

As  the  injury  to  the  endothelium  increases,  the  resistance  to  the  circulation 
becomes  greater  and  the  flow  slower ;  the  dilated  vessels  act  almost  as  rigid 

tubes,  each  heart-stroke  is  felt  in  the  capil- 
laries or  even  the  veins,  and  in  diastole 
individual  corpuscles  can  be  recognized  even 
in  the  arteries.  So  soon  as  retardation  of  the 
flow  is  established,  the  plasmatic  zone  in  the 
veins  becomes  more  marked,  and  the  num- 
ber of  white  corpuscles  (loiterers)  naturally 
seen  there  increases  rapidly.  At  first  these 
corpuscles  roll  slowly  along  the  wall,  there 
they  stick  for  a  shorter  or  longer  time,  but 
are  ultimately  carried  away  by  the  current, 
finally  they  become  fixed  and  gradually 
form  an  irregular  lining  to  the  vessel,  one, 
two,  or  even  three  cells  thick  (Fig.  1). 
Necessarily  they  greatly  obstruct  the  lumen 
of  the  vessels  and  increase  the  obstruc- 
tion. To  a  less  extent,  they  adhere  also  in 
the  capillaries.  In  the  latter,  as  the  circu- 
lation slows,  red  corpuscles  accumulate  to 
such  an  extent  that  they  look  like  red  cords, 
and  appear  much  larger  than  natural.  But 
before  this  stage  is  reached,  all  onward  move- 
ment of  the  blood  has  ceased  ;  for  a  time 
the  corpuscles  sway  to  and  fro  with  the  pulse  (oscillation),  then  become  quite 
still  (stasis),  and  ultimately  clotting  occurs  (thrombosis),  indicating  death  of 


Fig.  1. 


After  one  of  the  original  drawings  in  Dr. 
W.  Addison's  Experimental  Researches  on  In- 
flammation, etc.,  Lond.,  1843-45.  It  shows 
the  axial  stream  of  red  corpuscles,  the  plas- 
matic zone  with  heaped  up  leucocytes,  and 
the  latter  after  they  have  passed  into  the 
tissues. " 
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the  vessels.  Stasis  may,  however,  continue  for  a  long  time  without  passing 
into  thrombosis ;  thus  after  three  days'  complete  stasis,  Paget  found  the 
contents  of  the  vessels  fluid.  That  the  return  of  blood  by  the  veins  of  a 
part  in  these  advanced  stages  of  inflammation  diminishes  progressively,  goes 
without  saying. 

By  using  an  irritant  of  suitable  intensity,  any  stage  of  inflammation  may 
be  produced  almost  instantly;  a  grain  of  mustard  on  a  frog's  web  causes 
stasis  in  its  immediate  vicinity  before  the  experimenter  can  get  a  view  of  the 
part ;  but  passing  outward  from  the  centre  he  finds  every  stage  of  the  above- 
described  process — oscillation,  full  dilatation  with  very  slow  circulation,  and 
copious  heaping  up  of  white  corpuscles,  then  full  dilatation  with  more  or  less 
retarded  flow,  and  ultimately  less  dilated  vessels  with  accelerated  blood 
stream  between  the  inflamed  area  and  the  normal.  These  conditions  will 
not,  however,  be  found  in  regular  zones,  as  the  cause  does  not  spread  uni- 
formly from  the  centre. 

The  above  are  the  vascular  phenomena  of  inflammation;  but  if,  during 
the  course  of  an  advancing  inflammation,  attention  is  directed  to  the  tissues 
round  about  the  vessels,  it  is  early  noted  that  they  become  cloudy  or  granular, 
soaked  with  fluid  and  infiltrated  with  cells,  like  white  blood  corpuscles; 
often  fine  threads  of  fibrin  appear ;  here  and  there  red  corpuscles  are  seen 
singly  or  in  groups.  This  exudation  causes  swelling  if  it  remains  within  the 
tissues,  but  it  may  in  great  part  escape  from  a  free  surface,  and  perhaps 
form  a  coagulum  upon  it,  obscuring  the  view.  Normally,  lymph  transudes 
from  the  capillaries  and  fine  veins,  and  with  it  a  few  leucocytes,  the  vessel- 
wall  acting  as  a  kind  of  filter,  even  with  regard  to  the  soluble  constituents 
of  the  blood,  for  lymph  is  not  liquor  sanguinis.  In  inflammation  the  filter 
is  more  or  less  altered  by  the  action  of  the  irritant  upon  the  vessel-wall,  and 
by  the  stretching  to  which  the  wall  is  subjected ;  and  as  a  result  the  filtrate 
or  that  which  passes  out  is  more  or  less  altered  in  quality  and  quantity. 
Albumen  passes  through  the  vessels  of  an  inflamed  part  much  more  readily 
than  through  normal  vessels.  Injection  under  normal  pressure  shows  that 
there  are  no  apertures  left  in  the  vessel-walls,  even  after  the  escape  of  red 
corpuscles;  and  the  microscope  reveals  no  structural  change. 

The  effect  of  simple  stretching  by  heightened  blood-pressure  is  seen  in  the 
oedema  of  venous  obstruction.  Speaking  generally,  inflammatory  exudation 
contains  more  albumen,  phosphates,  and  carbonates  than  oedema  fluid,  and 
tends  to  coagulate ;  but  in  all  these  particulars  it  falls  behind  blood  plasma. 
The  more  intense  the  inflammation  the  more  nearly  does  the  exudation 
approach  the  composition  of  plasma,  the  less  intense  the  more  like  is  it  to 
oedema  fluid.  The  number  of  leucocytes,  too,  increases  with  the  intensity  of 
the  process,  and  in  the  most  intense  forms  red  corpuscles  are  found  in  excess 
of  the  white.  As  regards  quantity  of  exudation,  Lassar  tied  a  canula  into  a 
lymphatic  trunk  of  a  dog's  leg,  and  then  excited  acute  inflammation  of  the 
paw  by  dipping  it  in  hot  water  ;  almost  immediately  the  rate  of  flow  increased 
and  soon  reached  eight  times  the  normal.  For  a  short  time  the  lymphatics 
sufficed  to  remove  the  exudation,  but  then  the  latter  became  too  great,  and 
swelling  of  the  foot  occurred,  whilst  both  lymphatics  and  veins  (as  we  have 
seen)  are  fully  dilated.  Subsequently,  the  lymph-flow  diminished  as  the 
lymphatics  became  blocked  by  coagula  and  compressed  by  oedema.  At  first 
clear,  the  fluid  soon  became  turbid  from  white  corpuscles  with  occasional 
red  ones. 

The  cells  found  in  the  tissues  in  inflammation  are  ascribed  to  two  sources : 
multiplication  of  the  fixed  tissue-cells  (Virchow,  Strieker);  and  white  blood 
corpuscles  (Cohnheim).  Few,  if  any,  pathologists  now  hold  the  former  to  be 
their  only  source,  but  many  look  upon  the  white  corpuscles  in  this  light, 
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whilst  others  think  that  the  new  cells  spring  from  both  tissue-elements  and 
leucocytes. 

The  vascular  origin  of  a  very  large  number,  if  not  of  all  the  cells,  in 
ordinary  acute  inflammations,  by  escape  through  the  vessel-wall  of  those 
cells  which  have  become  fixed  against  it,  is  certain.  The  escape  may  not 
begin  for  some  time  after  the  wall-zone  has  formed,  and  it  may  go  on  rapidly 
or  slowly;  but  with  patience.it  is  not  very  difficult  to  see.  Leucocytes 
probably  work  out  partly  by  their  spontaneous  movements,  but  they  are 
much  aided  by  intravascular  pressure,  which  alone  causes  the  exudation  of 
red  corpuscles,  for  compression  of  the  main  artery  arrests  the  most  active 
escape  of  corpuscles.  Thrombosis  has  a  like  effect.  Leucocytes  pass  out 
chiefly  from  small  veins,  red  corpuscles  chiefly  from  capillaries — i.  e.,  each 
vessel  lets  out  that  which  it  contains  (p.  50).  No  cells  escape  from  arteri- 
oles. It  has  been  seen  (p.  50)  that  the  capillaries  do  not  become  packed 
with  stationary  red  corpuscles  until  an  advanced  stage  of  the  process,  long 
after  the  wall-zone  has  formed  in  the  veins  ;  in  other  words,  the  capillaries 
become  packed  and  red  corpuscles  escape  in  quantity  only  in  severe  inflam- 
mations. A  few  red  corpuscles  pass  out  in  almost  all  cases,  and  frequently 
several  pass  quickly  through  the  same  spot  in  the  vessel-wall,  forming  a 
"  punctiform  hemorrhage  "  visible  to  the  naked  eye.  The  richer  a  tissue  is 
in  capillaries,  the  more  numerous  will  be  the  red  corpuscles  in  an  inflamma- 
tory exudation. 

With  regard  to  the  tissue  origin  of  pus-cells,  whilst  the  adherents  of 
Strieker  have  been  able  to  find  unmistakable  evidence  of  the  multiplication 
of  the  cells  of  most  tissues  when  inflamed,  the  followers  of  Cohnheim  have 
watched  with  equal  care  and  have  seen  none.  Thus,  Dowdeswell  for  eight 
days  made  daily  drawings  of  a  group  of  connective  tissue  cells  in  a  toad's 
tongue ;  they  showed  no  change  other  than  degenerative.  Whenever  cer- 
tain appearances  in  a  tissue  have  been  ascribed  to  multiplication  of  its  cells, 
a  portion  of  the  tissue,  dead  some  days,  has  been  rendered  aseptic  and 
placed  among  living  tissues ;  it  there  excites  a  little  inflammation,  leu- 
cocytes invade  it  and  produce  the  appearances  attributed  to  multiplication 
of  its  cells.  But  observations  of  this  kind  do  not  disprove  the  occurrence  of 
the  latter  phenomenon.  As  inflammation  is  always  due  to  some  injury,  it 
seems  d  priori  unlikely  that  a  damaged  cell  will  at  once  begin  to  multiply, 
and  Lister  long  ago  showed  that  the  functions  of  certain  cells,  especially 
pigment,  muscle,  and  ciliated  cells,  were  depressed  and  annulled  by  irrita- 
tion. Weigert,  too,  has  demonstrated  that  in  all  except  the  mildest  inflam- 
mations, proper  staining  and  microscopic  examination  will  reveal  dead  cells. 
But  different  cells,  and  especially  cells  of  different  kinds,  resist  injurious 
influences  with  varying  power ;  and  further,  many  causes  which  seem  to  act 
upon  all  the  cells  of  a  part  do  not  really  act  so  uniformly.  Thus  it  is  con- 
ceivable that  an  influence  which  damages  one  cell  may  merely  stimulate 
another  and  excite  it  to  make  use  of  the  abundant  food-supply  consequent 
upon  the  hyperemia.  It  is  in  the  less  intense  forms  of  inflammation,  and 
on  the  confines  of  the  more  severe  ones,  that  multiplication  of  the  tissue  ele- 
ments may  be  looked  for.  It  is  best  seen  in  mucous  catarrhs,  in  which  the 
discharge  contains  numbers  of  cells  believed  to  be  epithelial,  capable  of  per- 
forming movements  upon  the  warm  stage  ;  the  free  desquamation,  also,  in 
many  inflammations  of  the  skin,  indicates  rapid  multiplication  of  the  cells 
of  the  rete.  As  above  stated,  the  evidence  is  most  conflicting  concerning 
the  multiplication  of  cells  of  deeper  tissues;  and  the  question  has  been 
rendered  more  difficult  by  Senftleben's  account  (p.  60)  of  regenerative  pro- 
cesses in  connective  tissue  cells,  which  Cohnheim  regarded  as  distinct  from 
inflammation,  but  as  frequently  occurring  during  that  process.  Multiplica- 
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tion  of  cartilage  cells  undoubtedly  occurs  in  rheumatoid  arthritis,  but  all 
would  not  admit  this  to  be  an  ordinary  inflammation. 

However  formed,  small  round  cells  accumulate  in  greater  or  less  numbers 
in  the  tissues  or  pass  off  from  a  free  surface.  In  the  former  case,  the  ele- 
ments of  the  infiltrated  tissue  frequently  disappear  before  them,  being  prob- 
ably killed  by  the  inflammation,  and  then  eaten  up  by  the  leucocytes. 

Summary. — We  learn  from  the  above  that  inflammation  is  a  process 
started  by  injury  and  tending  to  produce  death  of  the  affected  part;  that, 
as  a  rule,  the  causes  of  inflammation  act  upon  all  the  tissues  of  a  part,  but 
the  most  striking  results  are  vascular,  and  unless  vessels  are  affected  by  an 
injury,  no  process  recognizable  as  inflammation  ensues.  The  vascular  phe- 
nomena appear  to  be  due  to  a  "  molecular  change  "  in  the  vessel-wall,  evi- 
denced by  a  paralytic  dilatation  under  the  intravascular  pressure;  by  a 
resistance  to  the  circulation  which  may  be  so  great  that,  in  spite  of  the 
fullest  dilatation  of  all  vessels,  the  circulation  is  brought  to  an  absolute 
standstill,  and  which  always  causes  some  retardation  of  flow ;  and  by  the 
escape  of  the  constituents  of  the  blood  in  abnormal  quantity  and  quality. 

The  influence  of  intravascular  pressure  in  producing  dilatation  of  the 
vessels  and  in  causing  the  increased  exudation  must  be  carefully  borne  in 
mind  with  regard  to  treatment.  It  must  not,  however,  be  thought  that  this 
pressure  is  increased  in  inflamed  parts  as  a  result  of  the  dilatation  of  the 
arteries ;  on  the  contrary,  it  is  diminished  in  the  capillaries  and  veins,  from 
which  exudation  occurs,  in  proportion  as  the  resistance  in  the  arterioles  pro- 
duces slowing  of  the  circulation. 

It  seems  probable  that  where  the  injury  is  so  slight  that  it  produces  dilata- 
tion with  only  slight  retardation  of  flow,  multiplication  of  the  more  resistant 
cells  may  occur,  but  the  evidence  of  this  is  very  conflicting.  In  almost  all 
inflammations  damage  of  the  tissue-elements  is  shown  by  their  cloudy,  gran- 
ular, and  swollen  appearance,  by  their  softness,  by  the  presence  of  more  or 
fewer  which  are  obviously  dead,  and  by  the  actual  disappearance  of  many 
before  invading  leucocytes ;  also  by  depression  of  the  functions  of  each,  per- 
haps following  on  a  period  of  morbid  exaltation  from  over-stimulation  best 
seen  in  the  case  of  sensory  nerves. 

Analysis  of  the  Clinical  Signs. 

The  clinical  signs  of  inflammation  are,  redness,  heat,  swelling,  pain  (rubor, 
calor,  tumor,  dolor  of  Celsus),  impaired  function  (functio  lsesa),  and  fever. 
The  last  sign  is  a  general  one,  the  rest  are  local.  Frequently  all  are  not 
present ;  there  may  be  only  one — e.  g.,  swelling,  and  the  diagnosis  from 
swelling  due  to  new  growth  may  be  very  difficult.  It  will  depend  largely 
on  the  history,  the  existence  of  a  cause,  and  the  result  of  treatment. 

1.  Redness  is  due  to  the  following  condition  chiefly — to  distention  of  the 
vessels  with  blood.  It  varies  from  bright  red  to  almost  blue  (seen  in  the 
edges  of  sinuses,  etc.)  according  to  the  rate  of  flow  of  the  blood.  Numerous 
small  extravasations  of  red  corpuscles  (ecchymoses)  give  a  red  or  purple 
color  which  does  not  disappear  under  pressure ;  often,  too,  the  tissues  are 
stained  the  color  of  raw  ham  by  coloring  matter  derived  from  broken-down 
corpuscles,  as  is  seen  on  pressing  over  many  recent  patches  of  syphilitic 
rashes.  Lastly,  a  dusky  brownish-red  color  is  frequently  noticed  over 
hemorrhagic  and  gangrenous  inflammations,  due  also  to  haemoglobin.  Red- 
ness may  be  concealed  by  superjacent  healthy  tissue,  a  very  thin  layer  often 
sufficing  ;  on  the  other  hand,  it  may  be  present  from  simple  hyperaamia. 

2.  Swelling  is  the  most  important  sign  of  inflammation,  often  the  only  one 
discoverable  clinically.    Distended  vessels  produce  a  slight  fulness,  but  this 
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is  insignificant  compared  with  the  effect  of  exudation.  The  swelling  may  be 
diffuse  or  circumscribed,  and  have  either  fluid  or  solid  characters  ;  it  may 
be  very  slight  or  very  great,  due  to  exudation  weighing  several  pounds. 
The  exudation  varies  in  quantity  and  quality  according  to  the  nature, 
intensity,  and  duration  of  action  of  the  cause,  and  to  certain  vital  and 
structural  peculiarities  of  the  parts  acted  upon.  Thus  serous  membranes 
are  prone  to  the  formation  of  lymph  and  adhesions,  mucous  membranes  to 
suppuration  ;  the  more  vascular  a  part  and  the  looser  its  structure,  the  freer 
will  be  the  exudation  and  the  more  likely  is  it  to  contain  red  corpuscles. 
Exudation  is  therefore  most  abundant  from  a  free  surface  (serous  or  mucous), 
next  so  into  loose  connective  tissue,  and  most  scanty  into  the  substance  of 
solid  organs,  tendons,  bones,  etc. 

But  the  quality  of  the  exudation  depends  very  largely  upon  the  cause  of 
the  inflammation.  As  the  intensity  of  the  latter  increases  the  exudation 
changes  in  character  (page  51),  but  peculiarities  of  the  cause  other  than  its 
irritant  power  come  into  play  in  this  respect.  The  process  of  inflammation 
is  continuous  and  no  sudden  change  takes  place  in  the  exudation ;  never- 
theless certain  forms  of  exudation  are  spoken  of  as  though  they  were  distinct, 
and  similarly  we  speak  of  forms  or  stages  of  inflammation  which  derive  their 
names  from  the  form  of  exudation  by  which  they  are  characterized.  Arranged 
according  to  the  intensity  of  the  process  from  which  they  result,  these  forms 
of  exudation  are,  the  serous,  sero-fibrinous,  fibrinous,  cellular  ;  sero-purulent, 
purulent ;  hemorrhagic. 

The  serous  exudation  results  from  the  action  of  the  milder  irritants.  It 
occurs  constantly  around  foci  of  intense  inflammation — e.g., acute  abscesses, 
and  as  the  early  stage  of  advancing  inflammations  ;  in  other  cases  the  inflam- 
mation never  passes  beyond  the  stage  of  serous  exudation.  But  should  the 
intensity  of  the  process  increase,  the  percentage  of  leucocytes  rises,  more 
ferment  and  fibrinoplastin  are  forthcoming,  and  fibrin  in  greater  or  less 
quantity  forms.  The  exudation  is  serofibrinous  and  contains  flakes  or  large 
loose  coagula  of  lymph,  or  a  layer  of  lymph  covers  the  cavity  in  which  the 
fluid  lies,  or  threads  of  fibrin  form  in  the  meshes  of  connective  tissue.  Some- 
times the  fluid  is  in  great  part  or  wholly  absorbed,  leaving  the  lymph,  and 
the  exudation  then  appears  to  he  fibrinous.  The  lymph  is  yellow-white  and 
consists  of  leucocytes  in  a  fibrinous  network  ;  it  varies  considerably  in  firm- 
ness, shading  off  into  connective  tissue  on  the  one  hand  and  into  pus  on  the 
other.  These  forms  of  exudation  are  best  seen  in  serous  cavities,  joints,  etc., 
but  they  are  frequent  elsewhere,  and  especially  in  the  union  of  wounds  by 
first  intention. 

Croupous  and  diphtheritic  membranes  occur  only  on  mucous  surfaces  and 
surfaces  of  wounds.  They  were  formerly  regarded  as  layers  of  fibrin,  but 
they  differ  from  fibrin  in  their  chemical  reactions.  They  are  said  to  be  due 
to  death  of  the  tissue  elements,  which  being  bathed  in  exudation-fluid 
undergo  a  coagulation  and  very  soon  lose  their  nuclei  and  become  unrecog- 
nizable as  cells.  Wandering  leucocytes  also  undergo  this  "coagulation- 
necrosis."  A  membrane  is  called  croupous  when  it  involves  only  the  epithelial 
layer  of  a  mucous  membrane,  diphtheritic  when  it  extends  to  the  mucosa — 
an  arbitrary  distinction.  Many  causes  produce  the  same  anatomical  result, 
so  a  "  diphtheritic  "  membrane  does  not  mean  that  it  results  from  the  action 
of  the  virus  of  diphtheria. 

Advancing  a  stage  higher,  and  the  exudation  passes  through  sero-purulent 
to  purulent — i.  e.,  the  number  of  leucocytes  in  the  fluid  increases  greatly. 
But  this  is  not  all ;  formation  of  fibrin  no  longer  occurs,  and  it  is  this,  really, 
which  makes  the  difference  between  a  purulent  and  the  higher  degrees  of 
sero-fibrinous   exudation.    How  coagulation   is   prevented  is  unknown. 
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Weigert  speaks  of  this  peculiarity,  common  to  all  causes  of  suppuration,  as 
the  pus-poison  (Eitergift) ;  but  as  chemical  and  perhaps  mechanical  irritants, 
which,  at  first  or  when  acting  mildly,  cause  a  sero-fibrinous  inflammation, 
may  later  on  produce  suppuration,  it  is  doubtful  how  far  the  description  of  a 
special  property  is  justifiable.  Coagulation  never  occurs  on  a  mucous  mem- 
brane until  the  epithelium  is  destroyed,  and  it  is  surmised  that  epithelial 
cells  inhibit  coagulation  like  the  endothelium  of  vessels.  Besides  possessing 
this  property,  to  induce  suppuration  the  cause  must  be  of  considerable 
intensity  and  act  for  some  hours. 

In  the  most  intense  inflammations,  the  capillaries  are  almost  universally 
injured  and  filled  with  slowly  moving  or  stationary  red  corpuscles  and  a  few 
white.  Red  corpuscles  are  then  pressed  out  in  myriads,  far  in  excess  of  the 
leucocytes,  into  the  interstices  of  the  tissue,  and  the  exudation  acquires  a 
more  or  less  blood-tinged  aspect.  Formation  of  fibrin  is  here  also  inhibited. 
Hemorrhagic  exudations  are  best  seen  in  cases  of  spreading  traumatic 
gangrene  (from  intensity  of  the  irritant)  and  in  the  tubercular  or  cancerous 
pleurisy  (largely  from  impaired  resistance  of  the  vessels).  Obviously,  a 
hemorrhagic  exudation  as  a  rule  renders  the  prognosis  as  regards  the  vitality 
of  the  part,  and  even  the  life  of  the  patient,  very  grave,  but  it  is  not 
uncommon  in  cases  of  moderate  cellulitis  of  the  legs  of  old  people  to  see  the 
skin  purple  over  large  areas  from  escape  of  red  corpuscles. 

Lastly  there  is  a  large  class  of  cases  characterized  by  cellular  infiltration 
of  the  tissues,  the  leucocytes  accumulating  in  and  eroding  the  tissues  whilst 
the  fluid  is  absorbed  as  it  escapes.  These  cases  are  typical  chronic  inflam- 
mations, many  of  them  lasting  for  years.  They  are  called  productive  (Cohn- 
heim),  for  they  heal,  if  they  heal  at  all,  by  the  production  of  fibroid  tissue 
(page  59).  The  causes  of  such  inflammations  must  be  constantly  or  fre- 
quently acting  irritants  of  slight  intensity.  Thus  we  find  granulation-tissue 
forming  around  embedded  ligatures,  splinters,  bullets ;  on  raw  surfaces 
exposed  to  air  or  to  the  contact  of  dressings  ;  around  subcutaneous  injuries 
from  contact  with  exudations  and  necrosed  tissue  undergoing  changes 
preparatory  to  absorption.  But  perhaps  the  most  typical  inflammations 
of  this  kind  are  those  which  are  classed  together  as  infective  granulomata, 
because  they  are  general  infective  diseases  characterized  by  tumor-like 
formations  of  granulation-tissue.  Some  of  these  certainly,  and  all  probably, 
are  due  to  the  presence  of  organisms.  The  most  important  are  the  tubercular 
and  syphilitic  inflammations. 

3.  Heat. — As  a  rule,  an  inflamed  external  part  is  hotter  than  a  symmet- 
rically placed  but  healthy  part.  Corresponding  parts  must,  when  possible, 
be  compared ;  of  course,  under  similar  conditions.  The  temperature  of 
external  parts  being  naturally  lower  than  that  of  internal  organs,  increased 
supply  of  arterial  blood  will  cause  their  temperature  to  approach  more  and 
more  nearly  that  of  the  interior,  but  it  can  never  quite  reach  this  point.  In 
inflammations  so  severe  that  the  quantity  of  blood  passing  through  a  part  is 
less  than  normal,  the  temperature  is  depressed.  Inflammation  does  not  cause 
increased  formation  of  heat  in  a  part,  for  the  chemical  activity  of  inflamed 
tissues  is  depressed.  The  most  careful  measurements  of  the  temperatures  of 
blood  going  to  and  returning  from  inflammatory  foci  have  led  to  this  con- 
clusion, which  is  supported  by  the  fact  that  the  temperature  of  an  inflamed 
pleura  has  often  been  found  lower  than  that  of  the  healthy  one.  Of  course, 
in  cases  of  fever,  the  temperature  of  an  inflamed  external  part  may  be  higher 
than  the  normal  temperature  of  the  interior.  In  very  chronic  inflammations 
no  sense  of  increased  heat  may  be  perceptible,  the  rate  of  circulation  may 
be  so  nearly  normal,  or  healthy  superficial  parts  may  cover  the  morbid  focus. 
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4.  Pain. — The  nerve-endings  in  an  inflamed  part  are  suffering  with  the 
rest  of  the  tissues  from  the  action  of  some  irritant  which  keeps  them  more  or 
less  excited,  so  that  there  is  often  spontaneous  pain,  or  a  slight  extra  stimu- 
lus— as  pressure,  friction — produces  pain.  Frequently  the  finest  nerve-fibres 
are  exposed  to  a  pressure  greatly  above  normal  from  fulness  of  the  vessels 
and  effusion,  and  the  latter  must  often  contain  chemical  irritants — the  results 
of  the  action  of  microorganisms  or  of  morbid  animal  cells.  These  are  ex- 
amples of  the  constant  irritants  to  which  nerves  may  be  subjected.  The 
effect  of  pressure  in  causing  pain  is  well  shown  when  an  inflamed  part  is 
allowed  to  hang  down,  so  that  the  effect  of  gravity  is  added  to  the  heart- 
force  and  the  vessels  dilate.  Pain  from  these  causes  is  most  marked  in  in- 
flammations of  unyielding  parts,  or  of  parts  confined  by  fascia:  under  such 
circumstances  it  is  often  "  throbbing,"  the  throbs  coinciding  with  the  heart- 
strokes  and  the  injection  of  more  blood  into  the  part.  Certain  kinds  of  pain 
are  characteristic  of  certain  structures ;  thus  bones  and  ligaments  ache ;  skin 
smarts  or  burns ;  an  inflamed  pleura,  when  stretched,  feels  as  if  torn  or 
stabbed.  In  the  early  stage  of  inflammations  involving  nerves  of  special 
sense,  these  become  overstimulated  ;  thus,  sounds  in  inflammations  of  the 
ear,  and  flashes  of  light  in  those  of  the  eye,  precede  the  abolition  of  function 
of  the  nerve  in  question.  Pain  may  be  absent  even  in  acute  inflammations, 
and  not  uncommonly  is  so  in  chronic  cases  in  spite  of  the  presence  of  exten- 
sive disease.  In  typhoid  conditions,  pain  is,  apparently,  often  not  perceived. 
Being  a  subjective  symptom,  the  patient's  statements  regarding  it  have  fre- 
quently to  be  discounted. 

5.  Functio  Ljesa. — Impaired  function  is  due  chiefly  to  the  injury  done 
to  the  tissues  by  the  cause  of  the  inflammation  and  by  the  inflammatory  pro- 
cess ;  but  partly  to  the  fact  that  discharge  of  many  functions  brings  fresh 
irritants,  such  as  pressure,  friction,  into  play  ;  there  is  therefore,  when  possi- 
ble, a  voluntary  avoidance  of  function.  Thus  an  inflamed  joint  is  fixed,  and 
often  no  weight  is  borne  upon  it ;  inflamed  gut  is  paralyzed  and  fails  to  pass 
on  the  contents  ;  and  so  forth. 

6.  Fever. — The  term  fever  implies  elevation  of  the  body-temperature, 
such  elevation  being  usually  accompanied  by  secondary  symptoms.  It  is  so 
frequent  and  so  important  a  symptom  that  the  temperature  of  every  surgical 
case  should  be  taken  every  morning  and  evening  at  least,  and  in  serious 
febrile  cases  every  four  hours.  The  normal  temperature  of  internal  parts  un- 
dergoes tolerably  regular  diurnal  variations :  thus,  the  rectal  temperature  of 
adults  usually  reaches  a  minimum  of  97.5°-98°  F.  between  5  and  6  A.  M., 
rises  to  a  maximum  of  99°-99.5°  between  5  and  6  p.  m.,  and  after  8  p.  m. 
falls  again  slowly.  A  maximum  over  99°  is  certainly  uncommon.  The  total 
variation  is  generally  under  two  degrees,  and  the  times  at  which  the  maximum 
and  minimum  are  attained  vary  considerably.  The  temperature  of  external 
parts  varies  greatly,  and  is  always  less  than  that  of  the  interior.  When  the 
axilla  is  used  for  taking  a  temperature  it  is  converted  into  a  closed  cavity 
by  carrying  the  arm  across  the  chest ;  it  takes  about  twenty  minutes  to  reach 
its  full  temperature,  and  even  then  may  be  several  degrees  below  the  rectal 
temperature  in  old  people  (imperfect  cutaneous  circulation,  Charcot).  The 
mouth  is  subject  to  many  cooling  and  heating  influences.  So,  to  ascertain 
as  nearly  as  possible  the  temperature  to  which  internal  parts  are  exposed, 
a  thermometer  should  be  introduced  two  or  three  inches  up  the  rectum. 
Where  great  accuracy  is  not  required,  the  axilla,  closed  for  five  minutes, 
may  be  used. 

Causes  and  Varieties  of  Fever. — Rise  of  temperature  may  theoreti- 
cally be  caused  by  increased  production  or  diminished  loss  of  heat,  or  by  both 
together.    Diminished  loss  of  heat  is  of  altogether  secondary  importance  ;  it 
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occurs  in  fevers  in  which  the  skin  is  dry  and  pale,  and  especially  during 
chills  and  the  cold  stages  of  rigors ;  but  the  skin  may  be  flushed  and  moist 
during  the  highest  fever.  Increased  production  of  heat  is  the  great  cause  of 
rise  of  temperature;  for  a  fever-patient  raises  the  temperature  of  a  bath  more 
quickly,  or  to  a  higher  point,  in  a  certain  time,  than  a  healthy  man,  and  in- 
creased CO.;  and  urea  discharge  proves  increased  combustion  of  tissue.  This 
oxidation  is  not  due  to  direct  combination  of  oxygen  of  the  blood  with  the 
tissues ;  but  the  latter  store  the  former  and  combine  with  it  apparently  in 
obedience  to  nerve-influence.  Thus  it  is  possible  for  the  temperature  in  cer- 
tain cases  to  rise  after  death.  There  is  probably  a  centre  above  the  medulla 
which  controls  heat-formation,  and  certain  cases  of  nervous  fever  seem  due 
to  interference,  direct  or  reflex,  with  this  centre  or  its  efferent  channels. 
Next,  experiment  and  observation  have  shown  that  simple  fractures  and 
considerable  contusions  are  followed  by  distinct  fever  (simple  traumatic),  and 
that  this  is  due  partly  to  absorption  from  the  extravasation  of  fibrin-ferment 
which  is  pyrogenous,  and  partly  to  nerve-irritation.  When  the  discharges 
of  a  wound  become  septic  they  excite  more  or  less  inflammation  and  fever 
until  granulation  is  well  established ;  this  fever  is  due  to  absorption  of  pro- 
ducts of  putrefaction,  many  of  which  are  pyrogenous,  and  is  called  septic 
traumatic.  Then  come  cases  of  simple  inflammatory  fever  due  to  absorption 
of  the  products  of  inflammations  not  connected  with  wounds,  though  caused 
in  many  cases  by  locally  infective  organisms.  The  fevers  (primary)  of  gen- 
eral infective  diseases,  which  give  rise  to  no  local  inflammation  sufficient  to 
account  for  them,  follow ;  and  of  these,  septic  infection,  typhus  and  inter- 
mittent fever  may  be  taken  as  types.  Lastly,  there  are  several  fevers  of  the 
etiology  of  which  we  at  present  know  little — e.  g.,  the  fever  of  gout  or  of  acute 
rheumatism.  There  is  no  line  between  the  fevers  of  locally  and  generally 
infective  diseases  (p.  39),  cases  due  both  to  the  absorption  of  poisons  from 
circumscribed  foci  of  disease  and  to  the  growth  of  organisms  in  the  blood 
itself  being  frequent. 

Symptoms  and  Course. — Fever  of  all  degrees  of  severity  is  met  with. 
It  is  called  mild  from  99.5°  to  101°;  moderate  from  101°  to  103°;  severe 
from  102°  to  104°  ;  very  severe  from  103°  to  106°  ;  above  this  point  the 
condition  is  spoken  of  as  one  of  hyperpyrexia;  and  the  danger  to  life  when 
the  temperature  rises  above  106°  is,  in  most  cases,  extreme. 

Whatever  the  severity  of  the  fever,  diurnal  variation  occurs,  and  generally 
as  in  health  ;  sometimes,  however,  the  type  is  inverted,  the  maximum  being 
in  the  morning  and  the  minimum  in  the  evening.  When  the  daily  variation 
is  less  than  2°,  the  fever  is  continued;  when  the  variation  exceeds  2°,  the 
fever  is  broken  or  remittent ;  and  when  a  non-febrile  period  intervenes  between 
accessions  of  fever,  the  fever  is  intermittent ;  when  the  febrile  and  non-febrile 
periods  alternate  regularly,  the  fever  is  periodic. 

Three  stages  of  fever  are  described — onset,  acme,  and  decline;  they  are  best 
marked  in  the  acute  specific  fevers,  which  serve  as  types.  The  onset  may  be 
sudden  or  gradual,  the  temperature  running  up  rapidly  to  a  great  height  or 
mounting  by  a  degree  or  so  daily.  It  is  accompanied,  especially  when  sudden, 
by  general  malaise,  and  usually  by  nausea  or  vomiting,  chilliness,  rigor  or 
convulsion,  elevation  of  pulse,  and  more  or  less  severe  headache.  The  more 
severe  symptoms  occur  in  severe  cases;  vomiting  is  especially  common  in 
children,  and  in  them  convulsions  generally  replace  the  rigors  of  adults. 

A  rigor  is  made  up  of  three  stages,  cold,  hot,  and  sweating.  At  first,  the 
patient  complains  of  cold,  and  shivers  more  or  less  violently  for  5,  10,  or 
even  30  minutes.  The  skin  is  pale,  perhaps  bluish  at  the  extremities,  but  a 
thermometer  shows  that  it  is  hotter  than  normal.  Careful  observation  has 
shown  that  the  temperature  is  generally  100°-101°  before  the  rigor  begins, 
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and  it  continues  to  rise  during  the  shivering.  This  is  followed  by  a  longer 
or  shorter  period  of  dry  burning  heat  with  high  temperature  {hot  stage),  after 
which  the  patient  breaks  out  into  a  perspiration  which  may  be  very  free, 
and  just  before  and  during  this  the  temperature  falls,  sinking  to  or  even 
below  normal  from  a  maximum  of  perhaps  104°-106°  (sweating  stage).  The 
patient  is  left  weak  and  exhausted.  The  ultimate  cause  of  a  rigor  is  unknown  ; 
it  frequently  announces  the  formation  of  pus,  but  still  more  often  it  has 
nothing  to  do  with  suppuration.  It  is  believed  that  some  poison  in  the  blood 
induces  strong  contraction  of  the  superficial  vessels  and  greatly  increased 
production  of  heat ;  the  sensory  nerves  of  the  skin  under  these  circumstances 
actually  convey  to  the  heat-centre  a  sense  of  cold  as  compared  with  the  tem- 
perature of  internal  parts.  The  pathology  of  a  rigor  is,  therefore,  much  the 
same  as  that  of  an  ordinary  shiver  from  cold.  A  chill  is  a  less  severe  form  ; 
there  is  no  shivering  and  no  sweating,  but  a  sense  of  cold  water  running  down 
the  spine  alternates  with  a  sense  of  heat  and  flushing. 

In  the  acme  of  a  fever,  the  temperature  is  at  its  highest  and  shows  to  which 
type  it  belongs ;  skin  hot  and  dry  as  a  rule,  but  sweating  is  usual  in  remit- 
tent forms  (hectic,  pyaemia) ;  thirst,  anorexia,  furred  tongue,  confined  bowels 
generally ;  urine  scanty,  high  colored,  containing  excess  of  nitrogen  (gener- 
ally as  urea)  corresponding  to  the  amount  of  fever ;  in  high  fever  a  little 
albumen  is  not  uncommon,  and  sometimes  there  is  marked  albuminuria — 
many  cases  being  probably  infective,  due  to  the  elimination  of  the  causes  of 
the  fever  through  the  kidneys  ;  pulse  quickened,  100-120,  full  and  bounding 
at  first,  becoming  more  compressible,  smaller,  and  more  frequent  (140-180, 
even  200)  as,  the  fever  continuing,  the  arterial  tone  relaxes,  and  finally 
the  heart  fails  ;  respiration  quickened  to  25-30  per  minute,  considerably 
more  frequent  in  children  ;  C02  in  excess  varying  with  height  of  fever.  The 
increase  in  elimination  of  nitrogen  and  carbon  bears  witness  to  the  heightened 
tissue-waste,  which  keeps  up  the  fever  and  leads  to  proportionately  rapid 
wasting  and  loss  of  strength  ;  and  the  alimentary  tract  being  much  disor- 
dered, repair  is  imperfect.  Headache  may  be  present ;  sleep  is  broken,  or 
there  is  great  wakefulness.  After  a  time — varying  with  the  nature,  degree, 
and  duration  of  the  fever  and  the  strength,  idiosyncrasy,  and  previous  habits 
(especially  as  regards  drink)  of  the  patient — delirium,  at  first  nocturnal, 
comes  on  ;  it  is  generally  low  and  muttering,  but  in  early  stages  may  be 
violent.  Continued  fever  produces  more  severe  effects  than  remittent,  even 
though  the  maximum  of  the  latter  be  somewhat  higher;  for  during  the 
remission  tissue- waste  decreases,  digestion  and  repair  go  on,  and  the  viscera 
escape  for  a  time  from  the  high  temperature  which  seems  to  play  an  impor- 
tant part  in  producing  cloudy  swelling  and  fatty  degeneration  of  them. 
Blood  drawn  during  this  stage  into  a  wide  vessel  is  often  buffed  and  cupped 
from  rather  slow  coagulation  and  a  running  into  irregular  masses  and  con- 
sequent rapid  sinking  of  the  red  corpuscles. 

The  effect  of  continued  high  fever  is  generally  to  produce  what  is  known 
as  the  typhoid  state;  but  the  cause  of  the  fever  and  the  constitution  of  the 
patient  have  much  to  do  with  it,  for  the  typhoid  state  occurs  cozteris  paribus 
much  sooner  in  some  fevers  and  in  some  individuals  than  in  others.  In  it 
the  patient  lies  in  a  state  of  somnolence  or  stupor,  with  muttering  delirium, 
noticing  nothing,  asking  for  nothing,  but  drinking  when  food  is  given,  slip- 
ping down  in  bed  and  assisting  himself  in  no  way.  The  skin  is  hot  and  dry 
until  the  death-agony,  when  sweat  breaks  out ;  the  face  pale  or  flushed  and 
dusky  ;  sordes  collect  on  lips  and  teeth,  and  the  skin  is  quite  dry,  brown, 
and  often  thickly  coated,  or  it  may  be  red  and  dry.  There  may  be  diarrhoea, 
and  albuminuria  is  common  ;  the  motions  are  passed  unconsciously.  The 
pulse  is  small,  frequent,  and  compressible,  and  these  characters  become  more 
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and  more  marked.  Respiration  is  frequent  and  shallow  ;  hypostatic  conges- 
tion of  the  lungs  and  hedsores  are  frequent.  In  surgery  the  typhoid  state 
occurs  most  markedly  in  septicaemia. 

The  decline  of  the  fever  may  be  sudden  (crisis),  or  gradual  (lysis).  Subsid- 
ence by  crisis  is  often  accompanied  by  free  (critical)  sweating,  sharp  diar- 
rhoea, or  passage  of  urine  depositing  a  copious  precipitate  of  urates.  When 
fever  is  gone,  the  patient  is  left  more  or  less  weakened  and  emaciated ;  but 
excessive  waste  has  ceased,  the  tongue  cleans,  digestion  and  assimilation  go 
on,  strength  is  daily  gained,  and  degenerate  organs  may  recover  completely. 
Sometimes  albuminuria  remains,  having  probably  been  due  to  an  infective 
nephritis. 

But,  instead  of  recovery,  death  may  occur  at  any  period  from  hyper- 
pyrexia ;  from  cardiac  failure  and  collapse  with  a  subnormal  temperature ; 
or  from  slow  exhaustion. 

PBOOKOSIS. — Throughout  the  course  of  a  fever  we  watch  the  temperature 
to  learn  how  much  waste  is  going  on,  and  the  pulse  to  note  the  effect  upon 
the  heart — a  pulse  becoming  smaller,  more  compressible,  and  more  frequent, 
with  a  steady  or  falling  temperature,  being  of  evil  omen.  Difficulty  in  taking 
food,  sleeplessness,  great  loss  of  strength,  and  the  presence  of  the  typhoid 
state  render  the  prognosis  proportionately  grave.  Hyperpyrexia  indicates 
imminent  danger.  Continued  fevers  are,  of  course,  more  exhausting  than 
remittent  or  intermittent  reaching  the  same  height. 

Terminations  of  Inflammation. 

Resolution  or  return  to  the  normal  is  the  most  favorable  and  the  most 
frequent.  The  irritant  is  removed  or  ceases  to  act ;  then,  by  degrees  the 
tissue-elements  repair  the  damage  done  to  their  substance  and  resume  the 
normal  discharge  of  their  functions,  the  vessels  contract,  the  abnormal  resist- 
ance subsides,  the  circulation  quickens,  escape  of  fluid  diminishes,  and  loiter- 
ing corpuscles  are  caught  up  into  the  stream.  Even  though  stasis  have 
occurred  at  points,  the  apparently  solid  masses  of  corpuscles  break  up,  bit 
by  bit,  and  finally  all  move  on.  The  fluid  exuded  is  carried  away  by  lym- 
phatics and  veins,  the  corpuscles  either  find  their  way  again  into  the  circu- 
lation directly  or  through  the  lymphatics,  or  they  undergo  fatty  degeneration 
and  disintegration  and  are  then  absorbed.  The  many  cells  and  small  por- 
tions of  tissue  which  may  have  perished  are  completely  and  perfectly  regen- 
erated by  the  cells  remaining.  The  extent  to  which  the  tissue-elements  are 
capable  of  repairing  losses  is  not  known,  and  could  hardly  be  expressed  if 
it  were.  It  is  certain,  however,  that  most  tissues  are  possessed  of  regen- 
erative power — that  epithelium  gives  rise  to  epithelium,  connective  tissue 
cells  to  connective  tissue,  muscle  to  muscle ;  but  adult  nerve  ganglion-cells 
and  the  epithelium  of  certain  glands  are  believed  not  to  possess  this  power. 

Healing  by  Scar-formation. — Should  the  inflammation  lead  to  exten- 
sive destruction  of  tissue,  by  ulceration,  suppuration,  gangrene,  or  cellular 
infiltration,  healing,  if  it  occur,  takes  place  by  the  formation  of  granulation- 
tissue,  and  later,  of  a  scar.  This  is  often  the  case  also  after  destruction  of 
parts  by  injury. 

Granulation-tissue  consists  of  cells  and  bloodvessels  in  a  little  homo- 
geneous matrix,  the  cells  being  chiefly,  if  not  entirely,  leucocytes,  and  the 
bloodvessels  mostly  of  recent  origin.  Unless  new  vessels  form,  the  tissue 
neither  grows  nor  develops  into  fibrous  tissue,  but  very  probably  under- 
goes fatty  degeneration.  So  long  as  an  inflammation  is  spreading  fast,  no 
new  vessels  form  among  the  leucocytes  which  crowd  the  tissue  at  its  edge ; 
but  as  the  irritant  ceases  to  act  or  becomes  very  slight,  new  vessels  form 
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among  the  cells,  which  increase  rapidly  in  numbers,  and  a  line  of  granula- 
tion-tissue limits  the  inflammatory  process  (demarcating  inflammation).  But 
in  some  cases  (gray  granulation),  although  the  inflammation  is  quite  station- 
ary, no  new  vessels  form — perhaps  owing  to  some  peculiarity  in  the  cause. 

New  vessels  develop  as  offshoots  from  existing  capillaries.  A  conical 
process  springs  from  the  wall  of  a  capillary  and  rapidly  grows  out  among 
the  cells  till  it  joins  another  process  or  a  vessel.  Solid  and  very  thin  at 
first,  it  thickens,  nuclei  appear  in  it,  and  finally  a  central  canal  forms  and 
opens  into  vessels  at  each  end.  From  it  fresh  offshoots  may  start,  and  thus 
vessels  are  formed  rapidly.  In  granulating  wounds  they  may  begin  as  early 
as  the  second  day. 

Ziegler  states  that  among  the  round  cells  of  the  tissue  are  some  like  pus 
corpuscles  with  bi-  or  tri-fid  nucleus ;  the  rest  have  one  large,  round,  obscure 
nucleus.  The  former  are  dead,  and  are  either  thrown  off  in  discharge  as 
pus  cells  or  eaten  up  by  the  latter  cells,  which  increase  in  size,  whilst  their 
nuclei  become  clear,  oval,  and  vesicular.  From  their  resemblance  now  to 
epithelial  cells  they  are  sometimes  called  epithelioid :  fibroblast  is  a  better 
word.  The  fibroblasts  increase  in  number,  partly  by  division  ;  some  are 
seen  containing  more  than  one  nucleus,  and  after  ten  or  twelve  days  giant- 
cells  with  many  nuclei  appear,  formed  either  by  division  of  the  nuclei  of 
fibroblasts  without  that  of  the  cell-bodies,  or  by  blending  of  multinucleated 
fibroblasts.  Finally  the  fibroblasts  outnumber  the  small  round  cells,  they 
become  spindle-shaped  or  branched,  are  pressed  closely  together  in  the 
deeper  layers  of  the  tissue,  and  perhaps  coalesce.  Then  their  ends  and 
borders  form  fine  fibrils,  which  join  others  from  neighboring  cells,  to  form 
longish  bands  ;  more  fibrils  form  in  the  matrix.  Many  cells  disappear  in 
this  process,  the  rest  lie  on  the  surface  of  the  fibrous  bundles  as  connective 
tissue  cells.  We  now  have  very  vascular  connective  tissue,  which  accounts 
for  the  marked  redness  of  recent  scars.  But  they  ultimately  become  paler 
than  normal  skin,  for  inflammatory  tissue  always  contracts  strongly,  and  the 
great  majority  of  its  vessels  disappear  in  the  process.  This  contraction  may 
do  great  harm,  producing  much  deformity,  preventing  movement  of  joints, 
causing  stricture  of  mucous  canals,  destroying  by  its  pressure  the  parenchyma 
of  glands,  compressing  vessels,  and  causing  dropsy,  etc. 

The  more  chronic  the  process  and  the  fewer  the  vessels,  the  less  the  ten- 
dency to  form  fibrous  tissue,  the  more  numerous  the  giant-cells,  the  greater 
the  tendency  to  degeneration  such  as  will  be  described  under  "  Tubercle  " 
and  "  Syphilis."  The  few  giant-cells  formed  in  healthy  granulation-tissue 
are  thought  to  fibrillate  like  the  fibroblasts. 

In  the  formation  of  inflammatory  tissue  it  is  probable  that  the  neighbor- 
ing connective  tissue  cells  multiply  and  aid  in  the  regeneration.  By  irrita- 
tion with  chloride  of  zinc,  Senftleben  destroyed  the  central  cells  of  the 
cornea,  whilst  the  anterior  lamina  remained  intact  and  prevented  infiltra- 
tion with  leucocytes  from  the  conjunctival  sac.  After  two  or  three  days  the 
cells  round  about  sent  long  processes,  upon  which  nuclei  appeared,  into  the 
injured  area,  and  the  protoplasm  thickened  at  these  spots  and  formed  new 
corneal  corpuscles,  the  regeneration  being  ultimately  complete.  Similar 
processes  almost  certainly  go  on  in  tissues  recovering  from  inflammation, 
but  they  are  difficult  to  observe  on  account  of  round-celled  infiltration. 

NON- ABSORPTION  OF  EXUDATIONS  —  DESICCATION  —  DEGENERATION  

Elimination. — Sometimes  resorption  of  a  fluid  or  corpuscular  exudation 
does  not  occur:  as  a  rule,  however,  fluid  is  absorbed,  whilst  cells  and  fibrin 
undergo  fatty  degeneration  and  remain  as  a  dry  cheesy  .mass  which  often 
calcifies  in  course  of  time.  Such  masses  excite  a  chronic  inflammation,  and 
the  formation  round  about  them  of  a  capsule  of  fibrous  tissue.  Caseous 
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masses  may  soften  and  become  irritating  after  long  quiescent  periods,  and  be 
eliminated  by  suppuration. 

Portions  of  tissues  killed  by  inflammation  or  otherwise  are,  per  se,  irritants  v 
to  living  tissues  ;  they  are  practically  foreign  bodies.  The  fate  of  foreign 
bodies  in  the  tissues  varies  with  their  nature  and  the  amount  of  irritation 
they  excite.  By  nature  they  may  be  capable  or  incapable  of  absorption  :  in 
the  latter  case  they  become  encapsuled,  or  eliminated  by  ulceration  and 
suppuration  ;  in  the  former  they  are  absorbed  or  eliminated  according  to 
the  intensity  of  the  irritation  they  produce.  Speaking  generally,  all  animal 
products  are  capable  of  absorption.  This  is  carried  on  by  fibroblasts  which 
lie  upon  the  surface  and  work  into  the  substance  of  the  foreign  body,  gradu- 
ally eroding  it ;  thus  portions  of  dead  tissue — even  bone — blood-clots,  liga- 
tures, decalcified  sponge,  etc.,  are  gradually  replaced  by  granulation-tissue, 
for  the  growth  of  which  they  at  first  form  a  support.  In  such  granulation- 
tissue,  giant-cells  are  generally  numerous. 

If,  however,  the  foreign  body  be  so  irritant  that  cells  cannot  live  in  close 
contact  with  it,  and  this  generally  is  due  to  the  presence  of  putrefactive  or 
other  organisms,  it  is  thrown  off  by  ulceration.  In  other  words,  it  excites 
the  formation  of  a  band  of  granulation-tissue  in  the  living  tissues  round 
about  it ;  these  are  softened  and  eroded,  and  the  body  loosened  until  it  can 
be  removed,  or  is  pushed  out  by  growth  of  granulations.  When  the  body 
is  a  portion  of  the  tissues — e.  g.,  a  piece  of  bone,  its  connection  with  the 
living  parts  is  eaten  through  by  the  cells,  and  it  is  set  free.  The  greater 
the  density  and  the  less  vascular  the  tissue,  the  more  slowly  does  it  ulcerate; 
doughs  of  tendons,  fasciae,  and  bone  are  weeks  or  months  in  separating. 

Death. — Inflammation  may  cause  death  by  affecting  a  vital  organ — e.  g., 
heart  or  kidney,  and  impairing  its  functions,  by  producing  oedema  and  closure 
of  the  glottis,  by  ulcerating  into  vessels  and  causing  hemorrhage  and  so  forth  ; 
by  exhaustion  from  the  accompanying  fever  or  profuse  discharge  ;  and,  later, 
by  the  damage  it  leaves  behind — e.  g.,  thickened  or  contracted  heart-valves 
or  strictured  urethra. 

Varieties  of  Inflammation. 

Although  the  pathological  process  of  inflammation  is  always  essentially 
that  which  we  have  described  (page  50),  and  can  only  arbitrarily  be  divided 
into  stages,  there  are  many  points  which  serve  for  classification. 

Etiologically,  inflammations  are  separated  into  two  most  important  classes: 
(a)  the  non-infective  or  simple,  due  to  all  ordinary  injuries,  including  the 
action  of  products  of  putrefaction  upon  wounds ;  and  (b)  the  infective,  due  to 
the  growth  of  pathogenic  organisms  in  the  tissue.  The  latter  are  distinguished 
mainly  by  their  tendency  to  spread,  either  by  infection  of  neighboring  parts 
by  continuity,  or  of  parts  at  a  distance;  but  an  infective  inflammation  may 
be  quite  stationary.  When  virus  from  an  inflammatory  focus  is  conveyed 
by  lymphatics  or  bloodvessels  to  distant  parts  and  there  excites  inflammation, 
this  latter  is  called  secondary.  Sometimes  the  appearance  of  a  secondary 
inflammation  is  accompanied  or  preceded  by  disappearance  of  the  primary 
disease,  as  if  the  morbid  process  had  been  transferred  from  one  part  to  the 
other ;  such  secondary  inflammations  are  called  metastatic.  In  many  cases 
metastases  are  due  to  carriage  of  the  cause  of  inflammation  from  the  primary 
to  the  secondary  focus,  but  we  cannot  as  yet  explain,  for  example,  the  sub- 
sidence of  insanity,  asthma,  or  severe  pain  in  the  heart  or  stomach,  upon  the 
appearance  of  an  attack  of  typical  gout. 

So  constant  and  distinctive  are  the  characters  of  certain  inflammations 
that  one  is  led  to  the  belief  that  each  of  them  has  a  special  cause,  and  such 
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inflammations  are  called  specific.  Many  of  them  are  infective — e.  g.,  tuber- 
cular, syphilitic,  glanders,  erysipelas ;  but  of  others  the  nature  is  less  plain — 
e.  g.,  gout  and  rheumatism. 

According  to  their  real  or  supposed  causes  inflammations  are  often  termed 
traumatic,  strumous,  tubercular,  syphilitic,  rheumatic,  etc.;  or  idiopathic  or 
spontaneous  when  no  cause  is  discoverable. 

The  time-relations  of  inflammatory  processes  allow  them  to  be  roughly 
separated  into  acute  (of  quick  course  and  generally  of  considerable  intensity), 
chronic  (the  reverse  of  acute),  and  subacute,  a  vague  intermediate  class. 

According  to  their  intensity,  inflammations  are  divided  into  sthenic,  gener- 
ally circumscribed  and  characterized  by  strongly  marked  symptoms,  and 
asthenic,  generally  diffuse,  tending  to  produce  extensive  sloughing,  often  pre- 
senting but  slight  local  signs,  whilst  adynamic  symptoms  are  frequent. 

The  duration  and  intensity  of  inflammations  vary  with  the  duration  and 
intensity  of  their  causes,  but  the  resistance  offered  by  the  tissues  must  also 
be  taken  into  account. 

The  seats  of  inflammation  are  generally  indicated  by  taking  the  Greek 
name  of  the  tissue  or  organ  and  adding  the  termination  -itis ;  thus  periostitis, 
myositis,  hepatitis,  orchitis,  nephritis. 

Inflammation  is  said  to  be  parenchymatous  when  its  effects  are  manifested 
chiefly  in  producing  degenerative  changes  in  the  essential  elements  of  an 
organ,  as  in  acute  Bright's ;  interstitial,  when  the  exudation  occupies  the 
connective  tissue  spaces  between  these  cells ;  catarrhal,  when  it  affects  mu- 
cous membranes. 

According  to  the  naked  eye  effects  they  produce,  inflammations  are  spoken 
of  as  destructive,  ozdematous,  adhesive,  gangrenous. 

The  classification  of  inflammations  according  to  the  nature  of  the  exuda- 
tion, into  serous,  suppurative,  hemorrhagic,  etc.,  enables  us  to  describe  most 
accurately  the  stage  which  the  morbid  process  has  reached. 

General  Principles  op  Treatment. 

"  The  schools  say,"  to  quote  from  William  Addison,  "Find  out  the  disease 
of  the  patient,  classify,  name,  treat,  and  cure  it."  Experience  and  Nature  say, 

"  Find  out  the  temperament,  constitution,  and  habits  of  the  patient  

Make  the  classifying  of  the  disease  subordinate  to  the  study  of  the  individual, 
and  the  treatment  of  the  disease  subordinate  to  the  treatment  of  the  man." 

The  actual  treatment  of  inflammation  resolves  itself  into  two  parts,  local 
and  general,  and  the  former  may  be  preventive  or  curative. 

Preventive  Treatment. — Such  inflammation  as  results  from  accidental 
injuries  or  from  necessarily  inflicted  wounds  and  other  surgical  procedures, 
we  cannot  prevent.  It  will  be  very  difficult,  probably  impossible,  to  pre- 
vent inflammatory  processes,  the  causes  of  which  enter  by  the  respiratory  or 
alimentary  tracts — e.  g.,  spontaneous  abscesses.  But  it  is  possible  so  to  guard 
most  wounds  that  they  shall  neither  be  irritated  by  products  of  putrefaction 
nor  invaded  by  infective  organisms  ;  and  success  in  this  practically  abolishes 
all  dangerous  inflammations,  and  those  scourges  of  surgical  practice,  the 
general  infective  diseases  of  wounds.  By  a  proper  treatment  of  wounds  the 
causes  of  simple  inflammations  also  can  be  in  great  measure  avoided. 

The  antiseptic  treatment  introduced  by  Lister  had  for  its  object  the  pre- 
vention of  putrefaction  in  wounds,  and  was  based  upon  the  assumption  (at 
that  time)  that  putrefaction,  like  fermentation,  was  due  to  the  growth  of 
organisms  in  putrescible  material.  But  measures  adapted  to  the  above  end 
had  the  advantage  of  protecting  the  wound  from  most  pathogenic  organisms 
also.    As  these  and  their  effects  upon  the  body  became  better  known,  the 
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object  of  antiseptic  surgery  widened  into  the  protection  of  wounds  from  all 
organisms  whatsoever,  and  the  word  aseptic  has  enlarged  its  meaning  so  as 
to  express  this  state  of  freedom.  Any  mode  of  treatment  adapted  to  prevent 
the  growth  of  organisms  is  called  antiseptic ;  to  merit  this  title  it  is  by  no 
means  necessary  to  work  with  carbolic  acid  and  gauze  dressings.  The  de- 
tails of  antiseptic  treatment  will  be  given  under  the  treatment  of  wounds ; 
and  there  will  be  noticed  also  the  means  by  which  tension,  friction,  and  other 
sources  of  irritation  may  be  avoided.  Here  it  may  be  said  that  every  part 
threatened  with  inflammation  should  be  kept  absolutely  at  rest  in  the  most 
comfortable  position. 

Curative  Treatment.  —  When  inflammation  has  already  set  in,  the 
following  points  must  be  attended  to. 

1.  Removal  of  the  Cause. — Foreign  bodies,  or  irritating  substances — e.  g., 
urine,  must  be  removed  ;  tension  relieved  by  removal  of  sutures,  punctures, 
incisions,  or  drainage ;  friction  by  absolute  rest  and  perhaps  uniform  elastic 
compression  of  the  part ;  septic  irritation  lessened  by  drainage  and  disinfec- 
tion of  the  wound.  At  the  same  time  care  must  be  taken  that  the  part  is 
not  unnecessarily  exposed  to  the  irritation  of  antiseptic  substances,  frequent 
dressings,  injections,  or  other  evidences  of  meddlesome  surgery.  In  some 
cases  attempts  have  been  made  to  destroy  the  causes  of  infective  inflamma- 
tions after  they  have  settled  and  begun  their  work,  by  injections  of  carbolic 
acid  (1  in  20)  or  of  tr.  iodi — e.  g.  in  erysipelas,  acute  abscess,  and  scrofulous 
inflammations;  but  the  success  has  not  been  great.  The  disinfection  of  in- 
flamed wounds  is  commonly  attempted  and  with  excellent  results,  though 
absolute  asepsis  is  not  attained  in  many  cases.  Perhaps  cold  in  some  in- 
stances prevents  the  development  of  infective  germs,  as  when  a  wounded 
joint  is  surrounded  by  ice.  Again,  in  locally  infective  diseases,  as  hospital 
gangrene  or  soft  chancres,  especially  when  sloughing,  attempts  are  made  to 
destroy  the  whole  inflammatory  focus  together  with  its  cause  by  the  actual 
cautery  or  powerful  chemicals  like  chloride  of  zinc  or  fuming  nitric  acid. 
Lastly,  certain  drugs  are  known  empirically  to  act  curatively  in  certain  in- 
flammations— e.  g.,  colchicum  in  gout,  the  salicylates  in  rheumatism,  mercury 
in  early,  and  iodide  of  potassium  in  later  lesions  of  syphilis;  but  whether 
these  act  by  destroying  the  cause  or  preventing  its  development  is  unknown. 

2.  The  Diminution  of  Intravascular  Pressure  and  the  Preven- 
tion of  Tension  from  Exudation. — This  has  been  shown  (page  53)  to  be 
most  important.  It  was  formerly  effected  by  bleeding  the  patient  to  faint- 
ness — i.  e.,  to  fifteen  ounces  or  more  in  a  healthy  adult.  But  general  bleeding 
has  been  almost  completely  abandoned,  because  the  loss  of  large  quantities 
of  blood  is  not  easily  made  up,  weakens  the  patient,  renders  him  more  liable 
to  septic  disease  and  less  able  to  bear  prolonged  illness.  The  effect  of  general 
bleeding  can  be  produced  without  actual  loss  of  blood  by  hot  baths,  by  the 
administration  of  aconite  (see  page  67)  in  minim  doses  frequently,  or  by  saline 
purgatives  given  freely  to  take  fluid  from  the  blood  and  cause  dilatation  of 
the  intestinal  vessels.    All  these  methods  are  depressing. 

As  a  rule,  local  treatment  by  the  following  methods  sufficiently  reduces 
int  ravascular  pressure  and  limits  exudation.  Elevation  of  the  part  is  the  first 
and  a  very  important  means  to  this  end  ;  an  inflamed  part  should  always  be 
raised.  Then  gravity  diminishes  the  arterial  pressure  and  renders  the  out- 
flow by  the  veins  more  easy,  so  pressure  in  the  capillaries  and  veins  of  the 
part  is  markedly  diminished.  The  arteries  of  a  limb  thus  raised  contract 
considerably  and  the  veins  tend  to  collapse.  The  removal  of  exudation  by 
lymphatics  is  favored.  Still  further  to  diminish  the  intravascular  pressure 
compression  of  the  main  artery  has  been  practised,  Neudorfer  says,  with 
much  success  ;  and  Campbell,  of  New  Orleans,  went  so  far  as  to  tie  the  femoral 
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to  check  inflammation  of  the  knees.  Gamgee  recommended  the  following 
plan  of  uniform  elastic  compression  for  inflammation,  especially  of  limbs,  before 
suppuration  has  set  in.  Raise  the  part  as  much  as  possible  for  five  minutes, 
then,  while  still  elevated,  place  round  it  a  large  quantity  of  cotton-wool  and 
bandage  firmly  over  this.  Dilatation  of  vessels  and  exudation  are  thus  pre- 
vented, external  resistance  being  increased  to  compensate  for  the  loss  of 
resistance  by  the  vessel-wall.  An  elastic  bandage  gently  and  uniformly 
applied  has  been  similarly  used.    The  part  should  be  slung  high. 

Warmth  applied  by  frequently  renewed  fomentations  or  prolonged  local 
warm  baths  is  most  valuable.  It  dilates  fully  all  the  vessels  of  a  part  and 
diverts  a  portion  of  the  blood  which  would  be  driven  through  the  inflamed 
area  ;  relaxes  the  tissues,  soothes  pain,  and  promotes  perspiration.  Warmth 
may  be  suitably  applied  at  almost  any  stage  of  inflammation.  Fomentations 
are  pieces  of  coarse  flannel  folded  in  four,  wrung  out  of  boiling  water  by 
means  of  a  coarse  towel  or  special  wringer,  applied  as  hot  as  can  be  borne, 
and  covered  by  a  layer  of  oiled  silk  one  inch  larger  than  the  flannel  in  all 
directions  ;  this  again  is  covered  by  plenty  of  cotton-wool  and  fixed  by  a 
bandage.  When  there  is  a  wound,  boracic  lint  should  be  used  instead  of 
flannel ;  by  these  a  foul  ulcer  may  be  rendered  quite  sweet.  Fomentations 
must  be  changed  every  two  or  three  hours ;  they  are  much  cleaner  than 
poultices,  which  may  however  be  Used  when  there  is  no  wound.  Cold  pro- 
duces contraction  of  skin  and  vessels  as  a  first  effect,  but  after  a  few  hours 
the  superficial  vessels  become  fully  dilated,  so  ultimately  intravascular 
pressure  is  probably  reduced  here  also.  Cold  depresses  the  functions  of 
living  cells,  both  those  of  the  body  and  those  of  invading  parasites  ;  by  its 
effect  on  the  latter  it  may  prevent  their  development  and  allow  of  the  removal 
by  lymphatics  of  the  few  which  have  entered,  but  it  lessens  the  resistance  of 
the  tissues  and  checks  repair.  Warmth,  on  the  other  hand,  stimulates  the 
performance  of  function,  quickens  absorption,  and,  whilst  encouraging  growth 
of  organisms,  it  renders  more  active  the  animal  cells  which  oppose  them  in 
the  struggle  for  existence.  The  patient's  feelings  often  decide  well  whether 
to  employ  cold  or  heat,  and  should  generally  be  respected.  The  usual  prac- 
tice is  to  employ  cold  in  the  early  stages  of  inflammation  ;  once  an  inflam- 
mation is  well  established,  and  especially  if  it  be  such  that  the  circulation  in 
parts  may  be  actually  less  than  normal,  cold  is  inadmissible  lest  it  cause 
sloughing. 

Cold  is  applied  in  various  degrees.  Bits  of  thin  linen  may  be  dipped  in 
cold  water  or  evaporating  lotion  (alcohol  meth.  and  water  aa),  and  laid  upon 
the  part, freely  exposed:  they  must  be  frequently  renewed.  Cold  irrigation 
acts  more  strongly  ;  place  a  bit  of  lint  on  the  inflamed  part,  and  suspend  a 
jug  of  water  over  the  part  and  let  the  water  drip  from  a  siphon  rag.  Mac- 
intosh cloth  must  be  so  arranged  as  to  convey  the  water  to  a  basin  on  the 
floor.  Bladders  or  India-rubber  bags  of  crushed  ice  may  be  packed  round  the 
part,  but  they  are  hard  to  apply  closely  and  to  keep  in  position.  When 
applied  to  young  children  it  is  well  to  use  India-rubber  bags  in  flannel.  The 
most  perfect  way  of  applying  cold  is  by  Letter's  lead  tubes,  coiled  closely  and 
accurately  round  the  part,  whilst  a  slow  constant  stream  of  cold  or  iced  water 
passes  through  them  and  is  regulated  by  a  screw  clip  on  the  India-rubber  tube 
connecting  them  with  a  can  of  water  above  the  head. 

Astringents. — In  inflammations  of  the  skin,  and  especially  of  mucous 
membranes,  astringents  seem  to  cause  contraction  of  the  vessels  and  tissues 
generally,  and  therefore  to  act  beneficially.  The  more  acute  the  case  the 
milder  the  astringent ;  acetate  of  lead  is  one  of  the  least  irritating.  Most 
of  these  bodies  are  antiseptic. 

Local  bleeding  in  certain  cases — e.  g.,  acute  iritis,  otitis  media,  and  orchitis 
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has  an  excellent  effect,  quickly  relieving  pain,  and  being  often  followed  by 
subsidence  of  symptoms.  It  may  be  effected  by  the  application  of  leeches, 
by  the  opening  of  two  or  three  small  veius,  like  those  of  the  scrotum,  by 
cupping,  punctures,  or  scarifications.  How  local  bleeding  acts  is  unknown; 
sufficient  blood  is  not  taken  to  depress  the  pulse,  and  even  if  it  were  drawn 
directly  from  the  vessels  of  the  affected  part  these  would  fill  again  imme- 
diately. The  effect  of  scarifications  and  cupping  is  doubtless  due  in  great 
measure  to  the  escape  of  exudation  and  relief  of  tension,  but  this  does  not 
account  for  the  effect  of  leeching.  Some  suggest  that  a  reflex  contraction 
of  the  vessels  of  the  inflamed  part  is  caused. 

Leeches  should  not  be  applied  to  loose  tissues  (eyelid,  prepuce)  or  they  will 
be  followed  by  oedema.  To  make  them  bite,  wash  the  part  well  and  smear 
a  little  milk  on  it,  or  make  some  punctures  with  a  lancet  and  apply  the 
leeches  to  them.  Hold  the  animals  in  a  cloth,  not  with  exposed  fingers;  or 
put  them  in  a  test-tube,  and  keep  their  heads  thus  applied  to  the  skin.  Never 
pull  them  off  forcibly,  but  touch  them  with  salt,  when  they  come  off.  Bleed- 
ing may  be  encouraged  by  fomentation,  if  necessary.  To  stop  it — and  this 
should  always  be  done  before  a  patient  is  left  for  the  night — use  perchloride 
of  iron  or  small  bits  of  matico  leaf  pressed  for  a  few  minutes  on  the  dried 
bites.  A  full-sized  leech  will  draw  two  drachms,  and  another  drachm  may 
flow  afterward. 

Wet  cupping  is  never  done  now,  but  dry  cupping  is  still  used  in  inflamma- 
tion of  internal  organs,  especially  the  kidney.  Cupping  glasses  in  which  the 
air  has  been  rarefied  by  holding  them  a  very  short  time  over  a  large  spirit- 
flame  are  applied  to  the  skin  of  the  loin  or  other  part ;  rapidly  the  skin  rises 
into  the  glass  as  the  air  cools,  the  subcutaneous  vessels  become  full  of  blood 
and  many  capillaries  rupture.  This  is  repeated  several  times.  It  appears 
to  influence  beneficially  the  circulation  through  the  deep  organs,  but  we  do 
not  know  how  it  acts. 

Counter-irritation  is  another  mode  of  treatment  of  which  the  action  is 
obscure,  but  its  chief  efflct  is  probably  a  reflex  contraction  of  the  deep 
vessels ;  for  the  few  superficial  vessels  dilated  by  a  blister  and  the  amount 
of  fluid  in  the  brain  can  scarcely  have  any  effect  on  the  circulation  at  large, 
Brown-Sequard  caused  contraction  of  the  renal  vessels  by  irritation  of  the 
skin  of  the  loin.  It  is  a  very  different  matter  when  dilatation  of  all  the 
abdominal  or  cutaneous  vessels  is  caused  to  relieve  superficial  or  visceral 
inflammations  respectively. 

Counter-irritation  is  used  to  check  some  acute  deep  inflammations — e.g., 
laryngitis,  bronchitis  ;  or  to  promote  absorption  in  chronic  inflammations — 
i.  e.,  chronic  synovitis  or  arthritis.  Never  counter-irritate  over  pus  nor  near 
the  seat  of  an  acute  inflammation  until  its  activity  has  been  subdued. 

The  commoner  counter-irritants  are  :  lin.  camph.  co.,  tr.  iodi,  lin.  iodi,  lin. 
ol.  crotonis  ;  ung.  hydrarg.  co.  (Scott's  dressing),  ung.  sabinse  ;  liq.  and  empl. 
cantbaridis;  the  actual  cautery. 

3.  The  Relief  of  Tension  from  Exudation. — Elevation,  belladonna, 
and  frequent  fomentation,  with  uniform  pressure  if  it  can  be  borne,  will  fre- 
quently reduce  very  great  tension  from  oedema  in  twenty-four  hours.  Should 
these  means  fail,  should  pain  be  great  or  sloughing  imminent,  multiple  punc- 
tures with  a  lancet,  or  a  fewer  short  incisions  as  long  as  a  scalpel  is  wide,  may 
hr  made  here  and  there  into  the  subcutaneous  tissue,  superficial  veins  being 
avoided.  The  part  must  then  be  well  fomented,  or  placed  in  a  warm  bath,  a 
little  bleeding  being  beneficial. 

4.  The  Alleviation  of  Pain. — This  will  be  effected  in  many  cases  by 
measures  undertaken  for  the  foregoing  reasons — i.  e.,  the  removal  of  all  sources 
of  irritation,  the  provision  of  rest,  and  especially  the  relief  of  tension  within 
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the  tissues  by  elevation,  punctures,  or  incisions.  Both  heat  and  cold  have 
a  numbing  effect,  and  it  is  common  to  use,  combined  with  heat,  a  mixture  of 
equal  parts  of  ext.  bellad.  and  glycerine  painted  thickly  on  the  surface  (care- 
fully avoiding  any  broken  skin),  and  renewed  with  every  fomentation  or  less 
often.  The  belladonna  is  believed  to  have  the  additional  advantage  of  causing 
contraction  of  the  vessels.  Used  thus,  even  on  large  surfaces,  it  very  rarely 
causes  symptoms  of  poisoning.  Cold  lotio  plumbi  fort,  as  an  evaporating  lotion 
has  a  remarkably  soothing  and  constringent  effect,  and  Hutchinson's  method 
of  allowing  a  lead  and  opium  lotion  to  drip  on  to  lint  covering  a  stump  or 
operation  wound  acts  well,  lead  being  an  excellent  antiseptic.  Should  local 
means  fail,  bromide  of  potash,  chloral,  conium,  hyoscyamus,  belladonna,  or 
opium  may  be  given  by  mouth  ;  or,  in  place  of  the  latter,  which  disturbs 
digestion,  furs  the  tongue,  and  confines  the  bowels,  morphia  may  be  used  sub- 
cutaneously,  its  ill  effects  being  less  marked. 

These  are  the  remedies  usually  employed  to  combat  inflammation.  In  the 
following  pages  the  special  use  of  each  will  be  pointed  out. 

General  Treatment. — The  patient's  room  should  be  quiet,  thoroughly 
ventilated,  and  kept  at  a  temperature  of  60°-64°  ;  the  patient  should  not  be 
too  warmly  covered. 

Diet. — Waste  is  so  rapid  during  fever,  inflammatory  or  other,  that  the 
patient  requires  as  much  of  the  most  nourishing  food  as  he  can  take ;  but 
digestion  is  almost  always  disordered,  and  of  this  the  state  of  the  tongue  and 
bowels  and  the  patient's  feelings  are  the  index.  Rarely,  a  patient  enjoys 
even  solid  food  when  highly  febrile.  Always  give  most  food  when  the  tem- 
perature is  low.  In  severe  cases  food  must  be  given  in  small  quantities  and 
often,  and  all  must  be  fluid  ;  meat  broths,  and  jellies,  whey,  barley  water, 
lemonade  and  acid  fluid  drinks,  arrowroot,  and  similar  farinaceous  foods, 
milk,  raw  eggs  beaten  up  in  milk,  egg  and  brandy  mixture  (B.  P.),  or  egg- 
flip,  peptonized  milk  gruel  or  beef-tea.  Milk,  eggs,  and  the  peptonized  foods 
are  the  most  important.  In  milder  forms,  or  with  recovery,  give  first  milk 
puddings  containing  eggs,  boiled  white  fish,  and  then  chicken,  game,  and 
roast  mutton.  Plenty  of  drink  should  be  given  throughout.  The  value  of 
stimulants  in  large  quantities  to  tide  over  a  few  hours  of  danger  from  cardiac 
failure  seems  established.  But  it  is  doubtful  whether  frequent  stimulation 
of  the  heart  and  other  tissues  does  good  in  prolonged  fevers  ;  here  stimulants 
should  be  used  as  sparingly  as  possible.  It  is  the  custom  with  many  sur- 
geons, however,  to  give  large  quantities  of  alcohol  in  hectic  fever  and  in  the 
typhoid  state.  Small  quantities  with  food  may  sometimes  aid  digestion  and 
whet  appetite. 

1.  The  great  majority  of  surgical  fevers  appear  to  be  secondary  to  some 
local  lesion  whence  pyrogenous  material  is  absorbed  into  the  blood  ;  in  their 
treatment,  therefore,  attention  is  naturally  first  directed  to  the  sources  of 
absorption  with  a  view  to  removing  their  cause.  If  a  wound  is  present,  always 
look  to  it  first;  see  that  it  is  well  drained,  that  the  discharges  are  kept  as 
sweet  as  possible  by  use  of  antiseptics ;  endeavor  to  subdue  any  inflamma- 
tion; open  any  collection  of  pus.  The  prophylaxis  of  fever  is  even  more 
important  than  its  cure,  and  may  be  effected  in  the  case  of  the  septic  and 
infective  diseases  of  wounds  by  antiseptic  treatment. 

2.  A  rare  cause  of  nervous  fever  is  the  direct  pressure  of  a  large  clot  upon 
the  brain,  and  this  must  naturally  be  treated  by  trephining  and  removal  of 
the  clot. 

When  local  means  fail  or  are  unavailable,  resort  must  be  had  in  severe 
cases  to  general  antipyretic  treatment. 

Means  of  Reducing  Temperature. — The  general  cold  bath,  the  cold 
pack,  cold  sponging,  and  Thornton's  ice-cap,  consisting  of  Leiter's  lead  tubes 
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coiled  into  the  shape  of  a  close-fitting  skull-cap,  placed  upon  the  head  and 
kept  cool  by  the  circulation  of  iced  water.  The  latter  is  a  very  eifective  and 
most  convenient  method.  In  prolonged  fevers  these  remedies  should  be  used 
to  prevent  the  rise  to  the  maximum,  not  continuously.  During  the  cold 
bath  and  cold  pack  especially,  the  rectal  temperature  should  be  carefully 
watched  ;  it  will  fall  two  to  three  degrees  after  cessation  of  treatment,  and 
if  too  much  depressed,  marked  shock  may  result.  Of  drugs,  quinine  in  5  gr. 
doses  every  three  to  four  hours,  or  in  one  20  to  40  gr.  dose,  is  that  most  often 
used ;  the  headache  and  deafness  it  causes  are  often  distressing.  Salicylic 
acid  has  a  similar  but  less  powerful  effect,  and  is  of  value  chiefly  in  rheu- 
matic affections.  Aconite  in  doses  of  ny  every  five  minutes,  up  to  n^xx 
or  xxx,  affords  great  relief  in  the  early  stages  of  inflammatory  fever,  softening 
the  pulse,  moistening  the  skiu,  and  relieving  headache;  it  must  not  be  given 
in  prolonged  fevers,  nor  where  the  heart  is  already  weak. 

Confined  bowels  often  increase  fever,  especially  of  the  inflammatory  type; 
and  in  most  cases  of  this  sort  a  saline  purge  acts  well  at  the  beginning.  It 
must  be  remembered,  however,  that  when  a  patient  is  taking  little  food,  his 
bowels  will  not  act  naturally  every  day. 

In  chronic  inflammation,  of  tubercular  origin  especially,  change  of  air  is 
most  beneficial,  that  of  the  seaside  being  generally  preferable.  So  also  after 
exhausting  suppuration  or  fever,  such  change  greatly  quickens  both  general 
and  local  restoration.  Weakly  patients  must  not  be  sent  to  cold  bracing 
places  at  first;  external  warmth  is  as  helpful  to  them  as  pure  air.  En- 
deavor in  every  way  to  strengthen  the  general  health. 


CHAPTER  IY. 

ULCERATION. 

Definition. — Ulceration  means  erosin  of  tissues,  the  destruction  pro- 
gressing for  the  most  part  without  the  formation  of  visible  masses  of  dead 
tissue,  and  being,  therefore,  molecular  as  contrasted  with  the  molar  destruc- 
tion which  constitutes  gangrene. 

An  ulcer  is  an  open  sore  formed  by  the  above  process,  the  epithelium 
being  completely  destroyed  at  some  points,  though  here  and  there  the  inter- 
papillary  portions  may  be  left ;  but  in  the  deeper  kinds  loss  of  substance 
may  affect  every  tissue  of  a  part  down  to  the  bones.  This  excludes  cases  of 
intertrigo  and  vesication  in  which  the  horny  layer  only  of  the  epithelium  is 
lost;  also  cases  in  which  papillae  covered  by  epithelium  are  enlarged,  as  in 
mucous  tubercles,  and  the  granular  condition  of  mucous  membranes  which 
results  from  prolonged  purulent  catarrh.  The  term  ulcer  is  applied  also  to 
erosions  of  surfaces  other  than  cutaneous  or  mucous — e.  g.,  of  a  cardiac  valve 
or  of  articular  cartilage. 

Molecular  death  is  essential  to  the  formation  of  an  ulcer,  and  may  be 
brought  about  by  inflammation  or  by  degeneration,  as  is  best  seen  in  malig- 
nant ulcers. 

Etiology.  Predisposing  Causes. — All  influences  which  depress  the 
vitality  of  the  whole  body  or  of  the  tissues  of  a  part.    Such  are  {general) 
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the  liability  to  tubercle  or  scrofula;  gout,  scurvy,  severe  syphilis,  old  age; 
malnutrition  and  anaemia  :  (local)  distance  from  the  heart  (lower  limb)  ; 
incompetent  heart,  degenerate  arteries,  varicose  veins ;  the  existence  of  the 
milder  degrees  of  inflammation  ;  sudden  and  extensive  lesions  of  the  cord 
from  injury,  inflammation,  or  hemorrhage,  resulting  in  acute  paraplegia; 
rare  lesions  of  the  brain  generally  from  hemorrhage  or  wound,  producing 
hemiplegia ;  loss  of  sensation  in  a  part  from  injury  of  sensory  nerves. 

Exciting  Cause. — Inflammatory  ulcers  are  due  to  the  causes  of  inflam- 
mation acting  upon  surfaces  with  intensity  sufficient  to  produce  slow  death 
of  the  tissues.  Ordinary  injuries  of  all  kinds,  the  irritation  of  septic  dis- 
charges, and  infection  of  the  tissues  by  pathogenic  organisms.  As  with 
abscess  so  with  ulceration,  it  is  probable  that  the  cause  in  "spontaneous" 
cases  is  some  microorganism  ;  many  are  due  to  some  specific  virus,  as  the 
tubercular  or  syphilitic. 

Lack  of  blood  supply,  from  pressure  of  the  multiplying  cells  on  their 
vessels,  is  regarded  as  a  main  cause  of  ulceration  of  malignant  growths;  but 
short  life  and  tendency  to  early  degeneration  may  well  be  characteristic  of 
the  cells.  Inflammation  probably  plays  a  part  in  the  production  of  many 
malignant  ulcers.  The  degeneration  and  disintegration  of  tubercle,  an  in- 
flammatory product,  connects  the  inflammatory  and  degenerative  forms  of 
ulcer. 

Pathology  of  an  Inflammatory  Ulcer. — This  is  the  pathology  of  the 
formation  of  an  abscess,  but  the  process  occurs  in  a  surface-tissue,  not  deeply 
in  the  substance  of  parts.  Advancing  from  the  margin  toward  the  centre 
of  an  inflamed  area  in  which  ulceration  is  about  to  occur,  we  should  find, 
first,  active  hyperaemia  with  increased  fluid  exudation  ;  then  progressive 
slowing  of  the  circulation  in  fully  dilated  vessels,  arrest  of  leucocytes,  and 
finally  of  red  corpuscles,  escape  of  both  with  fluid  into  the  tissues,  stasis,  and 
finally  thrombosis  at  the  centre,  which  appears  blue  in  contrast  to  the  red 
skin  round  about.  The  cuticle  here  is  raised  by  fluid  and  easily  brushed 
off,  leaving  a  raw  surface.  Fermentative  changes  will  now  probably  in- 
crease the  irritation,  so  also  may  improper  dressing.  Leucocytes  in  great 
number  infiltrate  the  dying  or  dead  central  tissues,  which  quickly  disappear 
before  them  ;  then  the  cells  also  die  and  come  away  with  exuded  fluid  and 
fine  particles  of  dead  tissue  which  have  escaped  absorption  and  have  become 
detached.  Living  leucocytes,  too,  wander  to  the  surface.  If  the  irritation 
continue,  ulceration  will  advance,  either  base  or  edges  or  both,  breaking 
down  and  coming  away  in  the  discharge  as  above  described.  The  irritation 
may  at  any  time  increase  and  cause  the  death  of  portions  of  tissue  so  con- 
siderable (sloughs')  that  white  corpuscles  fail  to  erode  them  and  they  adhere 
for  a  time  to  the  surface  of  the  ulcer.  These  cases  connect  ulceration  with 
inflammatory  gangrene.    Fig.  3  really  represents  an  ulcer. 

When  extension  of  ulceration  ceases  either  at  certain  parts  or  universally, 
granulation  tissue  develops  and  the  surface  cleans — i.  e.,  all  shreds  or  dead 
tissue  are  cast  off  and  the  base  becomes  bright  red  and  covered  with  closely 
set  rounded  prominences,  the  size  of  small  pins'  heads,  each  of  which  con- 
sists of  a  central  capillary  loop  surrounded  by  cells,  and  possessing  neither 
nerves  nor  lymphatics.  These  structures  are  called  granulations,  and  give 
the  name  to  the  round-celled  vascular  tissue  of  which  they  consist.  They 
are  not  tender,  and  do  not  bleed  readily.  As  they  develop  the  discharge 
becomes  healthy  pus.  Growing  rapidly,  probably  both  by  multiplication  of 
its  own  cells  and  by  development  of  leucocytes  escaped  from  its  vessels,  it 
fills  up  all  irregularities  and  then  advances  almost  to  the  level  of  the  skin. 
When  only  a  gentle  slope  is  left  from  the  margin  to  the  floor,  epithelium 
shoots  in  from  the  former  and  gradually  covers  the  surface.    The  epithelial 
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cells  most  probably  arise  only  from  the  epithelium  at  the  margin,  but  some 
think  that  they  spring  also  from  flattened-out  leucocytes.  The  granulation 
tissue  in  the  deeper  parts  forms  fibroid  tissue  rapidly  (p.  59),  and  this  con- 
tracts, drawing  together  the  margins  of  the  ulcer.  The  amount  of  contrac- 
tion possible  varies  with  the  mobility  of  the  surrounding  skin,  but  the  ulti- 
mate scar  is  generally  much  smaller  than  the  original  raw  surface  and  may 
be  (as  in  the  scrotum)  comparatively  insignificant. 

Clinically,  ulcers  are  primarily  grouped  in  three  classes :  1.  Simple  or 
traumatic,  due  to  injuries  and  probably  to  infection  by  common  organisms. 
2.  Specific,  due  to  a  virus  like  the  tubercular  or  syphilitic.  3.  Malignant. 
The  two  former  inflammatory  groups  will  alone  be  dealt  with  now. 

Situation. — Ulcers  may  occur  anywhere  on  cutaneous  or  mucous  sur- 
faces ;  on  the  latter  they  are  generally  specific,  on  the  former  often  so.  The 
leg  is  far  more  commonly  affected  than  other  parts,  being  rather  imperfectly 
nourished,  most  exposed  to  injury,  often  the  seat  of  varicose  veins  and  of 
degenerate  arteries. 

There  are  many  varieties  of  the  simple  inflammatory  ulcer,  of  which  the 
following  are  the  chief,  with  their  characteristics.  In  describing  an  ulcer  it 
is  necessary  always  to  note  the  condition  of  the  base,  the  edge,  the  surround- 
ing parts,  the  discharge,  and  also  pain  and  tenderness. 

Every  ulcer  has  two  stages,  healing  and  spreading,  and  often  a  third  when 
it  is  stationary.  The  healing  ulcer  is  taken  as  the  staudard  with  which  all 
others  are  compared.  Its  base  is  formed  of  healthy  granulations  (page  68),  is 
not  adherent  to  deeper  parts,  and  passes  gently  into  the  edge.  This  is  formed 
by  a  fringe  of  epithelium  in  which  three  zones  are  often  seen  on  drying  the 
edge.  Starting  from  the  granulations,  first  a  narrow  red  line,  contrasting 
with  the  moist  granulations,  and  consisting  of  a  single  layer  of  cells;  then 
a  bluish  band  several  cells  thick;  and  lastly  a  white  broader  band  of  sodden 
epithelium,  outside  which  is  normal  skin.  The  surrounding  parts  are  normal 
to  the  eye  and  touch,  and  the  discharge  is  good  pus,  unless  the  part  is  aseptic 
and  carefully  dressed,  when  a  serous  fluid  only  escapes.  There  is  no  pain  or 
tenderness. 

The  object  of  treatment  is  to  protect  from  all  irritation,  and  is  best  effected 
by  using  some  absorbent  substance  impregnated  with  a  mild  antiseptic,  and 
changing  the  dressing  as  seldom  as  possible.  Wash  the  ulcer  and  parts 
around  with  carbolic  or  mercuric  chloride  lotion,  cover  the  sore  with  protec- 
tive, and  apply  a  good  pad  of  gauze,  salicylic  or  iodoform  wool.  Another 
excellent  plan  is  to  dust  a  sore  with  crystalline  iodoform,  and  then  cover  it 
with  a  good  pad  of  wool  and  leave  it  perhaps  for  days.  Or  the  sore  may  be 
dressed  once  or  twice  a  day  with  boracic  or  salicylic  ointment,  or  with  boracic 
lint  and  lotion.  To  apply  the  latter,  or  any  moist  dressing,  cut  a  pattern  of 
the  ulcer  in  protective  and  diminish  it  as  the  ulcer  heals.  From  this  cut  a 
bit  of  lint,  wring  it  out  of  the  lotion  and  lay  it  in  the  sore ;  two  or  three  bits 
may  be  used  if  this  is  deep.  Cover  the  lint  with  a  bit  of  oiled  silk,  one-eighth 
inch  to  one-quarter  inch  larger  than  it  in  all  directions.  No  bit  of  lint  must 
be  exposed  or  it  will  dry,  and  matter  will  bag  beneath  it.  The  latter  dress- 
ings require  changing  once  or  twice  daily  to  keep  things  sweet.  At  each 
dressing  a  little  boracic  lotion,  or  carbolic  (1  in  40)  if  the  ulcer  is  foul,  should 
be  run  over  the  sore  from  a  little  wool  steeped  in  it,  and  the  surrounding 
parts  should  be  gently  cleaned.    The  wool  should  then  be  burnt. 

Occasionally  the  granulations  are  too  luxuriant,  projecting  considerably 
beyond  the  level  of  the  skin,  and  preventing  epithelium  from  shooting  in. 
Nicely  adapted  pressure,  especially  over  the  granulations  at  the  edge,  by 
means  of  a  ring  or  two  of  lint  placed  outside  the  oiled  silk,  often  suffices;  a 
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lotion  of  sulphate  of  zinc  or  copper  may  be  used  as  an  astringent :  or  the 
marginal  granulations  may  be  rubbed  down  every  other  day  with  caustic. 

As  an  ulcer  heals  it  is  often  found  that  islets  of  epithelium  appear  on  its 
base,  where  interpapillary  portions  of  the  rete  Malpighii  have  escaped  de- 
struction, and  greatly  hasten  healing.  In  large  sores  on  firm  parts,  a  time 
is  sooner  or  later  reached  when  contraction,  and  with  it  spread  inward  of 
epidermis,  ceases.  The  healing  of  such  sores  may  be  much  hastened  by 
Reverdin's  skin-grafting.  For  this  to  succeed,  the  ulcer  must  be  granu- 
lating, and  the  discharge  moderate  and  not  markedly  septic.  Little  snicks 
of  skin  including  just  the  tips  of  the  papillse  (the  deeper  cells  of  the  rete 
being  the  essential  part)  are  pinched  up  with  forceps  and  cut  off  with  scissors 
from  the  arm  or  other  part,  and  placed  here  and  there  on  the  surface ;  each 
is  covered  by  a  bit  of  protective,  and  over  all  a  wool  or  boracic  dressing  is 
placed  and  left  for  three  or  four  days.  Often  the  grafts  seem  to  disappear 
as  the  opaque  horny  layer  desquamates;  but  if  successful,  they  reappear  in 
three  or  four  days  as  little  white  islands  whence  cuticle  spreads.  Unless 
contraction  of  the  base  goes  on  at  the  same  time,  the  scars  are  always  liable 
to  break  down.  A  case  of  syphilitic  infection  by  a  graft  taken  from  a  man 
suffering  from  early  secondary  syphilis  has  been  recorded. 

In  the  treatment  of  every  ulcer,  rest  with  slight  elevation  of  the  part  is 
favorable ;  at  night  the  foot  of  the  bed  should  be  raised.  Bandages  must  be 
carefully  applied  with  uniform  pressure,  and  constriction  above  the  sore 
specially  avoided,  the  roller  being  always  pinned  and  not  tied. 

The  spreading  ulcer.  The  base  is  smooth  or  irregular,  covered  by  a  thin 
gray  or  yellow  layer  of  disintegrating  dead  tissue ;  edge  sharply  cut,  irregu- 
lar, perhaps  a  little  undermined,  surrounding  parts  infiltrated  and  hypenemic 
for  a  short  distance  round  ;  discharge  watery,  turbid  from  leucocytes  and 
microscopic  debris  of  tissue ;  pain  and  tenderness  may  be  great. 

The  inflamed  ulcer  is  characterized  by  the  above  signs  in  a  marked  degree : 
redness,  heat,  and  swelling  spreading  widely  from  the  margin  and  the  part 
being  the  seat  of  constant  pain  especially  when  dependent.  The  discharge 
is  often  sanious  and  small  sloughs  may  form.  The  true  sloughing  ulcer  is 
generally  due  to  the  irritation  of  a  specific  virus. 

Treatment. — If  rest,  elevation,  some  mild  antiseptic,  and  uniform  pres- 
sure do  not  remove  these  conditions,  boracic  fomentations,  changed  every 
three  hours,  are  the  best  application.  In  some  cases  of  ulcer  slowly  spread- 
ing without  obvious  cause  and  probably  from  an  infective  process,  salicylic 
ointment  containing  gr.  xx  or  xxx  ad  ^j,  acts  admirably. 

The  irritable  ulcer  is  characterized  chiefly  by  severe  nocturnal  pain.  Gener- 
ally situate  near  one  or  other  malleolus,  it  is  usually  small,  shallow,  with  a 
fixed  irregular  base — pits  and  prominences  alternating ;  the  edge  and  parts 
around  are  often  chronically  infiltrated ;  the  discharge  watery.  On  going 
over  the  surface  carefully  with  the  blunt  end  of  a  probe,  one  or  more  spots 
may  probably  be  found  which  are  exquisitely  tender.  A  nerve  exposed 
here  is  supposed  to  be  the  cause  of  the  pain ;  and  the  irritation  of  it  seems 
to  inhibit  healing.  If  ordinary  treatment  and  the  use  of  anodyne  ointments, 
especially  ung.  plumb,  acetatis,  fails,  the  whole  base  of  the  ulcer  may  be 
destroyed  with  caustic,  or  the  tender  spots  may  be  found  and  little  cuts  made 
just  above  them  to  divide  the  exposed  nerves  (Hilton). 

The  weak  or  azdematous  ulcer  is  characterized  by  large  pale  swollen  granu- 
lations projecting  above  the  level  of  the  skin.  It  frequently  results  from 
poulticing. 

Astringent  applications,  or  iodoform  with  a  wool-dressing,  and  uniform 
compression  will  generally  set  matters  right. 
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The  indolent  or  callous  ulcer.  This  is  one  of  the  commonest  forms  in  out- 
patient practice.  The  base  is  smooth  and  glassy,  and  of  a  pale  ashy  color, 
like  a  mucous  membrane.  Sometimes,  however,  it  displays  a  crop  of  weak 
fungous  granulations  ;  foul  sloughs  which  take  long  to  separate  are  common. 
The  edge  rises  almost  vertically,  is  very  thick  and  hard  from  inflammatory 
infiltration,  which  extends  widely  into  the  tissues  round  about.  Frequently 
too  the  base  rests  upon  deep  fascia,  or  dense  infiltration  extends  between  it 
and  a  subjacent  bone  ;  so  the  ulcer  does  not  move  over  subjacent  parts.  The 
discharge  is  ichorous,  often  very  offensive,  and  produces  an  eczematous  con- 
dition of  surrounding  parts.    Pain  and  tenderness  are  slight  or  absent. 

These  ulcers  last  for  months  or  years,  now  better  now  worse  ;  in  the  early 
stages  perhaps  healing  completely  once  or  twice,  but  soon  breaking  down 
again.  They  may  be  quite  stationary  for  long  periods,  but  generally  gain 
ground  on  the  whole,  ultimately  covering  many  square  inches  and  perhaps 
extending  horizontally  around  the  limb,  producing  a  more  or  less  complete 
annular  ulcer. 

Treatment. — The  two  special  obstacles  to  healing  in  this  form  are  the 
irritation  of  the  foul  discharge  and  the  rigidity  of  the  base  and  edges  from 
inflammatory  thickening. 

It  is  very  difficult  to  render  the  part  sweet.  The  part  may  be  thoroughly 
cleansed  with  sublimate  lotion,  dried,  sprinkled  with  iodoform,  covered  with 
a  uniformly  thick  layer  of  salicylic  wool,  and  kept  firmly  bandaged  from 
the  foot  up  ;  or  boracic  fomentations  frequently  changed  will  render  a  foul 
ulcer  fairly  sweet  in  two  or  three  days,  when  some  more  permanent  anti- 
septic dressing  may  be  applied.  A  general  application  of  caustic  to  the  base 
and  edges  may  precede  the  above  treatment.  Filling  the  cavity  of  the  ulcer 
wilh  ung.  resinse  or  iodide  of  starch  sometimes  acts  well.  Rest  and  elevation 
are  very  helpful. 

Constant  pressure  is  employed  to  remove  thickening,  either  by  careful 
firm  bandaging  with  a  calico  bandage,  by  strapping  according  to  Baynton's 
plan,  or  by  the  application  of  Martin's  "strong  rubber  bandage." 

Before  strapping  an  ulcer  the  discharge  should  be  fairly  sweet  unless  the 
strapping  can  be  daily  renewed.  The  part  being  quite  clean  and  dry,  place 
a  pad  of  boracic  lint,  three  or  four  layers  thick,  and  considerably  larger 
than  the  ulcer,  over  it.  Then  beginning  one  inch  below  the  sore  apply  straps 
one  and  one-half  inch  broad  and  once  and  a  half  the  circumference  of  the 
limb  and  pad  in  length,  up  to  one  inch  above  the  sore.  The  centre  of  each 
strap  should  be  placed  opposite  to  (not  over)  the  centre  of  the  ulcer  and  the 
ends  crossed  over  the  pad  ;  each  strap  should  cover  two-thirds  of  the  strap 
below  it.  They  may  be  drawn  pretty  tight,  but  the  compression  must  be 
uniform,  and  the  parts  below  must  be  supported  by  a  firm  bandage.  The 
strapping  may  be  changed  twice  a  week. 

Martin's  bandage  is  applied  on  the  naked  sore.  Before  rising  it  is  to  be 
coiled  around  the  limb,  from  foot  to  knee,  only  just  tight  enough  to  keep  its 
position  ;  when  standing  the  limb  swells  and  the  bandage  gets  tighter.  If 
the  discharge  is  very  free  a  layer  of  antiseptic  wool  may  be  laid  over  the 
ulcer.  At  night,  the  bandage  is  to  be  sponged  and  hung  up  to  dry  ;  the  leg 
is  to  be  well  washed  with  boracic  lotion  and  the  ulcer  dressed  with  it  or  with 
some  other  application  containing  no  oil.  In  the  morning  the  limb  is  to  be 
again  washed,  dried,  powdered  with  oxide  of  zinc  and  starch  (aa),  boracic 
acid,  3j  ad  3j,  and  the  bandage  applied.  The  perspiration  and  discharge 
often  excite  a  troublesome  dermatitis,  which  may  render  the  employment  of 
this  bandage  impossible.  The  boracic  acid  and  dusting  powder  are  efficacious 
in  preventing  this ;  and  after  a  time,  a  limb  is  often  less  irritated  than  at  first. 
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In  the  case  of  chronic  ulcers  affecting  patients  of  the  gouty,  bloated,  free- 
living  sort,  stout  women  at  the  menopause,  or  persons  liable  to  congestive 
headache,  purgatives  should  be  freely  used  during  the  cure,  and  for  some 
time  after  it,  F.  112,  113.  With  these  safeguards  against  the  ill  conse- 
quences of  suppressing  a  habitual  flux,  ulcers  on  the  legs  may  be  safely 
healed — if  this  is  possible. 

The  varicose  ulcer  is  one  predisposed  to  and  maintained  by  the  presence  of 
varicose  veins.  The  impaired  circulation  in  the  part  leads  first  to  malnu- 
trition ;  exudation  is  increased,  and  after  a  time  chronic  thickening  of  the 
connective  tissue  results.  Slight  causes  then  excite  chronic  inflammatory 
congestion  of  the  skin  in  the  lower  half  of  the  leg,  whence  the  step  to  ulcer- 
ation is  a  short  one.  Or  when  an  ulcer  is  produced  by  other  causes,  this 
congestion  and  heightened  intravascular  pressure  prevent  healing.  Or  an 
ulcer  may  remain  after  the  bursting  of  a  varicose  vein  ;  against  the  occur- 
rence of  which  accident  every  patient  with  varicose  veins  should  be  prepared 
by  his  surgeon. 

The  actual  sore  may  assume  any  of  the  forms  found  above  and  requires 
similar  treatment,  but  rest  and  elevation  are  specially  important  in  severe 
cases,  or  the  use  of  an  elastic  stocking  or  Martin's  bandage  when  the  patient 
can  walk  about.  In  bad  cases,  it  may  be  advisable  to  obliterate  surrounding 
veins. 

Menstrual  ulcer  is  the  name  given  to  ulcers  occurring  in  chlorotic  women, 
and  exuding  a  sanguineous  fluid  at  the  time  of  their  monthly  discharge,  if 
this  be  absent.  Wounds  made  in  operating  may  do  the  same.  The  chlorosis 
must  be  remedied  and  the  ulcer  treated  according  to  its  state. 

General  Points  in  Treatment  of  Ulcers. — Seek  carefully  for  the  pre- 
disposing and  exciting  causes,  with  a  view  to  removing  or  specifically  oppos- 
ing them;  malnutrition,  syphilis,  tubercle,  gout,  and  varicose  veins  are 
specially  important  among  the  former ;  among  the  latter,  decomposition  of 
discharges,  specific  irritants,  mechanical  injuries  (friction,  etc.), a  dependent 
position,  and  garters. 

Many  ulcers  must  be  treated  whilst  patients  go  about,  but  in  severe  cases, 
or  where  it  is  important  to  heal  the  sores  as  speedily  as  possible,  rest  in  the 
horizontal  position  with  the  leg  a  few  inches  above  the  level  of  the  head 
should  always  be  insisted  upon,  and  will  often  change  the  course  of  an  ulcer. 
Under  any  circumstances,  long  standing  is  worse  than  walking,  and  when 
sitting,  an  ulcerated  leg  should  always  be  placed  on  the  seat  of  a  chair. 
The  foot  of  the  bed  may  with  advantage  be  raised  at  night. 

Sponge-grafting. — When  a  deep  ulcer  is  fairly  sweet,  its  filling  up  may 
be  aided  by  laying  on  its  floor  a  very  thin  layer  of  de-silicized  aseptic  Turkey 
sponge ;  this  will  be  invaded  and  subsequently  eroded  (page  30)  by  leu- 
cocytes among  which  new  vessels  shoot.  As  one  layer  disappears,  others 
may  be  laid  on.    The  dressings  must  be  infrequent. 

The  question  of  amputation  occasionally  arises  in  the  case  of  ulcers  of  very 
large  size,  and  especially  when  of  annular  form.  A  wide  ulcer  of  this  kind 
is  scarcely  curable.  Again,  these  ulcers  may,  by  pain  and  discharge,  be 
wearing  a  patient  out ;  or  they  may  be  capable  of  healing  under  favorable 
circumstances,  but  break  down  in  spite  of  all  possible  care  directly  the 
duties  of  life  are  resumed — perhaps  because  the  scar  is  very  tight  and 
adherent  to  deep  parts,  or  in  a  situation  very  liable  to  injury.  Lastly,  the 
healing  of  an  ulcer  situate  in  the  flexor  fold  of  a  joint  may  render  the  limb 
useless  by  its  contraction. 
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Fistula  and  Sinus. 

Fistula  or  sinus  is  an  ulcer  folded  into  the  form  of  a  tube,  and  it  is  gener- 
ally of  the  callous  type ;  i.  e.,  its  surface  is  smooth  and  glassy,  its  surround- 
ings dense,  and  often  of  cartilaginous  hardness.  Large  red  granulations 
("  pouting")  not  uncommonly  project  from  its  orifice. 

A  fistula  runs. between  a  mucous  and  cutaneous  or  two  mucous  surfaces; 
a  sinus  simply  penetrates  among  the  tissues. 

Causes. — Destruction  by  wound  or  other  injury  of  the  wall  of  a  mucous 
channel  and  of  the  skin-surface  over  it,  or  the  bursting  of  an  abscess  which 
opens  on  one  or  other  or  both  kinds  of  surface ;  and  the  openings  fail  to 
close.  This  failure  to  close  maybe  due:  (1)  To  excessive  destruction  of 
tissue,  as  in  some  cases  of  artificial  anus.  (2)  To  the  presence  of  some  irri- 
tant at  the  bottom,  as  a  sequestrum  or  tubercular  gland.  (3)  To  irritation 
by  friction  from  voluntary  or  involuntary  movements  of  muscles.  (4)  Im- 
perfect drainage.  (5)  To  the  passage  of  irritant  substances — saliva,  feces — 
along  the  track. 

Treatment. — (1)  Remove  any  foreign  body  and  prevent  the  passage  of 
irritants  through  the  aperture,  as  by  drawing  off  all  urine,  or  by  providing 
free  drainage  in  another  direction. 

(2)  Give  rest  by  fixation,  uniform  pressure,  or  division  of  muscles  (e.  g., 
sphincter  ani). 

(3)  Provide  perfect  drainage  by  the  insertion  of  tubes,  enlarging  existing 
or  making  fresh  openings,  or  by  slitting  the  sinus  or  fistula  completely  up. 
For  sinuses  running  far  up  the  rectum  and  in  other  inaccessible  parts,  it 
may  be  advisable  to  tie  the  tissue  to  be  divided  in  an  elastic  ligature  which 
will  ulcerate  slowly  through. 

(4)  Sharp- spooning  the  wall  of  a  sinus  is  often  useful  in  stimulating  it  to 
granulate  and  in  removing  tubercular  granulation  tissue.  Small  sinuses  are 
sometimes  healed  by  the  application  of  a  red-hot  wire  to  their  walls,  burns 
being  often  followed  by  very  exuberant  granulations. 

(5)  A  plastic  operation  may  be  necessary. 


CHAPTER  V. 

SUPPURATION  AND  ABSCESS. 

Suppuration  means  the  formation  of  pus.  This  may  occur  upon  a  free 
surface — cutaneous,  mucous,  or  serous — or  in  the  substance  of  tissues  or  organs. 
When,  in  the  latter  case,  the  pus  occupies  a  distinct  cavity,  formed  by  push- 
ing asunder  and  destruction  of  tissues,  an  abscess  is  said  to  be  present,  but 
when  it  infiltrates  the  connective  tissue  more  or  less  widely,  the  process  is 
that  of  diffuse  suppuration.    Suppuration  may  be  acute  or  chronic. 

Etiology. — Probably  any  kind  of  irritant  of  sufficient  intensity  would 
produce  suppuration  were  it  caused  to  act  continuously.  Thus,  many  think 
that  tension  is  a  great  cause  of  suppuration  in  imperfectly  drained  wounds, 
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and  that  it  causes  the  increase  of  abscesses.  It  is  probable,  however,  that, 
in  many  cases  at  least,  micrococci  find  their  way  into  the  fluids  retained  in 
wounds,  and  render  them  chemically  irritating,  or  the  cocci  may  themselves 
invade  the  tissues;  and  in  acute  abscesses,  the  original  cause  persists,  and, 
together  with  chemical  irritants,  is  forced  by  the  high  pressure  into  the  sur- 
rounding tissues.  Nevertheless  tension  is  a  constantly  acting  irritant  of  con- 
siderable intensity.  Suppuration  may  occur  round  splinters,  bullets,  ligatures, 
and  other  foreign  bodies,  either  soon  after  their  introduction,  or  perhaps 
months  or  even  years  after  they  have  been  quietly  encapsuled  in  the  interior. 
In  the  first  case,  organisms  probably  enter  with  the  body  along  its  track  ; 
the  pathology  of  the  second  class  is  not  known.  Chemical  irritants  fulfil  the 
above  conditions  when  strong  antiseptics  act  continuously  on  unprotected 
wounds  {aseptic  suppuration),  and  when  the  pi*oducts  of  putrefaction  of 
wound-discharges  bathe  raw  surfaces  ;  in  the  latter  case  pathogenic  organ- 
isms may  also  act.  The  cause  of  ordinary  acute  suppuration  unconnected 
with  wounds  is,  in  all  probability,  the  action  of  organisms.  In  acute  ab- 
scesses, cocci  are  always  present,  usually  in  large  numbers;  they  have  been 
cultivated  by  Ogston  and  Cheyne,  and  suppuration  has  frequently  resulted 
from  inoculation  with  the  pure  cultures.  But  there  are  many  kinds  of  mi- 
crococci, some  of  which  do,  others  which  do  not  cause  suppuration  ;  and 
organisms  other  than  cocci — e.  g.,  the  bacilli  of  farcy  and  the  actinomyces — 
cause  the  formation  of  pus.  The  organisms  obtain  entry  either  through  some 
wound  or  mucous  membrane ;  and  having  done  so  they  must  settle,  grow, 
and  multiply  before  they  can  excite  local  inflammation.  Often  they  are 
brought  to  a  standstill  by  some  local  circulatory  disturbance  due  to  injury, 
cold,  etc. ;  or,  as  in  pyaemia,  the  cocci  may  form  colonies  which  become  im- 
pacted in  small  vessels;  but  in  many  cases  there  has  been  no  obvious  injury, 
and  nothing  is  known  to  account  for  the  localization  of  the  morbid  process. 
Diffuse  suppuration  may  be  due  to  impaired  resisting  power  on  the  part  of 
the  tissues,  but  more  probably  the  causes  are  of  greater  intensity  than  those 
of  the  circumscribed  form. 

Chronic  suppuration  is  most  frequently  tubercular  or  septic;  or  many 
causes  may  combine  to  keep  up  discharge,  as  in  an  ill-drained  septic  abscess, 
connected  with  spinal  caries  in  a  patient  allowed  to  move  freely.  The  cause 
of  chronic  strumous  catarrhs  and  eczemas  is  uncertain. 

Predisposition. — Inflammation  in  some  people,  often  scrofulous,  but  often 
not  obviously  so,  is  easily  excited  and  tends  to  run  on  to  suppuration ;  every 
scratch  suppurates,  and  abscesses  in  glands,  subcutaneous  tissues,  etc.,  are 
frequent.    Chronic  alcoholism  predisposes  to  this. 

Characters  of  Pus. — These  vary  much,  the  classical  description  being 
taken  from  that  yielded  by  a  healthy  granulating,  but  not  aseptic  sur- 
face. This  is  healthy  pus — bonum  et  laudabile.  It  is  a  yellow-white,  or 
greenish  opaque  fluid,  of  the  consistence  of  cream,  is  neutral  or  alkaline,  has 
a  faint  smell,  and  sp.  gr.  1.030-1.040.  Some  pus  readily  becomes  offensive, 
whilst  other  specimens  do  not  seem  at  all  prone  to  putrefy. 

Pus  consists  of  two  parts  which  separate  on  standing;  the  corpuscles  which 
sink  as  a  thick  yellow  deposit,  leaving  a  layer  of  more  or  less  clear  liquor 
puris  above.  No  fibrin  forms  in  the  latter;  but  a  large  clot  of  albumen 
forms  on  boiling  it  or  ordinary  pus.  The  addition  of  an  equal  quantity  of 
liquor  potassse  to  pus  converts  the  latter  into  a  gelatinous  mass. 

Pus  contains  87  to  93  per  cent,  of  water,  and  the  solid  residue  is  made  up 
of  various  albuminoids,  with  a  good  deal  of  fat,  some  cholesterine  and  other 
complex  organic  bodies ;  inorganic  salts  are  also  present,  chloride  of  sodium 
being  the  chief  in  the  serum,  phosphate  of  potash  in  the  corpuscles.  Apart 
from  tissue-waste  from  fever,  free  suppuration  must,  therefore,  prove  a  great 
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drain  upon  the  system.  Fat  and  cholesterine  increase  at  the  expense  of  the 
albumen  with  the  age  of  the  pus. 

Microscopically  the  following  elements  are  found  in  the  pus  of  an  acute 
abscess:  (1)  White  corpuscles,  living  and  dead, 
escaped,  and  generally  few  as  compared  with  the 
dead.  They  are  finely  granular,  possess  rather 
obscure  nuclei,  and  throw  out  processes  upon  the 
warm  stage.  The  dead  cells  are  round  or  slightly 
irregular,  much  more  granular,  motionless,  and 
show  no  nucleus  until  the  granules  are  cleared  up 
by  dilute  acetic  acid  ;  then  a  tripartite  nucleus  is 
generally  seen  (Fig.  2,  b).  In  older  pus  some  or 
many  cells  have  undergone  fatty  degeneration,  and 
may  be  mere  aggregations  of  fat-granules  breaking 
down  at  the  edge  (Fig.  2,  c)  ;  these  are  unaffected 
by  acetic  acid,  dissolved  by  liq.  potassae.  (2) 
Free  granules  of  fatty  or  albuminous  nature.  (3) 
Red  corpuscles  in  varying  number,  generally  swol- 
len,'colorless,  and  hard  to  detect;  their  coloring 
matter  may  give  the  pus  a  saffron  tinge.  (4) 
Shreds  of  tissue  of  varying  size.  (5)  Micrococci, 
either  in  chairs,  pairs,  or  singly.  They  are  dis- 
tinguished from  other  granules  by  their  uniform 
size,  by  evidence  of  multiplication,  by  their  resist- 
ance to  acids  and  dilute  alkalies,  but  chiefly  by 
the  intense  manner  in  which  they  stain  with  methyl- 
violet  and  other  aniline  colors.  These  bodies  are  present  not  only  in  acute 
abscesses,  but  whenever  pus  possesses  infective  properties,  as  in  gonorrhoea, 
soft-sore,  farcy,  infective  periostitis,  microorganisms  are  found  in  it.  It  has 
already  been  shown  that  in  gonorrhoea  and  farcy  the  pus  owes  its  infective 
power  to  these  organisms ;  and  it  seems  likely  that  similar  proofs  will  shortly 
be  forthcoming  in  other  cases. 

The  ingredients  of  pus  may  vary  in  the  proportion  which  they  bear  to  each 
other — e.  g.,  it  may  be  very  thick,  or  very  thin,  when  it  is  called  ichorous. 
This  quality  probably  depends  largely  upon  general  conditions,  as  it  is  com- 
mon for  purulent  discharges  to  become  ichorous  with  the  onset  of  general 
infectious  diseases.  Such  pus  is  frequently  sanious,  as  also  is  ordinary  pus, 
from  presence  of  many  red  corpuscles.  In  the  second  stage  of  catarrh,  the 
discharge  is  mucopurulent.  The  pus  of  chronic  abscesses  is  usually  more  or 
less  curdy  or  cheesy — i.  e.,  it  contains  small  masses,  like  curds,  which  consist 
of  aggregated  fattily  degenerated  cells.  Material  of  this  kind  may  line  the 
cavity  more  or  less  completely.  The  pus  itself  is  often  thin,  and  is  really  an 
emulsion  of  albuminous  and  fatty  granules — products  of  cell  degeneration. 
Shrunken,  deformed  cells  only  are  seen. 

Formation  and  Course  of  an  Acute  Abscess. — Suppose  that  a  man 
has  fallen  on  his  elbow,  and  that  some  micrococci  have  been  swept  into  the 
bruised  and  slightly  inflamed  tissues  and  settle  there.  They  begin  to  mul- 
tiply, producing  a  constant  supply  of  chemical  irritants  of  considerable  inten- 
sity, which  infiltrate  the  tissues  round  about  and  excite  an  inflammation  that 
diminishes  from  the  centre.  Here  the  stage  of  retarded  flow  with  free  escape 
of  fluid  and  leucocytes,  together  with  some  red  corpuscles,  is  reached,  and 
the  tissues  become  crowded  with  small  round  cells.  Passing  outward,  the 
retardation  lessens  and  is  finally  replaced  by  accelerated  flow;  the  corpus- 
cles escape  less  and  less  freely,  but  excess  of  fluid  passes  out  after  the  corpus- 
cles have  ceased  to  do  so,  causing  inflammatory  oedema.    Sooner  or  later, 


The  living  are  recently 
Fig.  2. 


a  shows  the  amoebifonn  changes 
of  living  pus-cells;  after Beale.  6 
shows  Common  dead  pus,  with  the 
effects  of  acetic  acid,  c  shows  the 
granular  corpuscles  which  are  the 
result  of  decay  of  epithelial  and  all 
other  cells,  and  the  crystals  of  cho- 
lesterine found  in  caseous  degene- 
ration. 
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the  prolonged  action  of  the  irritant  and  pressure  of  the  exudation  lead  to 
cessation  of  circulation  at  the  focus  and  death  of  more  or  less  tiss'ue.  This, 
when  death  is  gradual,  is  eaten  up  by  living  leucocytes;  but  when  death 
spreads  rapidly,  sloughs  of  various  sizes  may  be  found  in  the  pus.  The  embed- 
ding tissue  being  dissolved,  the  leucocytes  now  float  freely  in  fluid  which  has 
escaped  with  them.  The  organisms  grow  into  the  surrounding  tissues  or  are 
carried  into  them  by  lymph-streams,  forming  fresh  centres  in  the  vicinity  of 
the  primary  focus  (Fig.  3,  a,  c,  to  v)  ;  by  annexation  of  these  and  by  irrita- 
tion and  separation  of  tissues  by  tension,  the  abscess  increases,  extension 


Fig.  3 


Section  through  a  small  abscess  of  skin  (farcy),  showing  the  round-celled  infiltration  around  a  c,  the 

abscess  cavity. 

being  always  most  marked  in  the  direction  of  least  resistance.  Whilst 
destruction  of  tissue  is  proceeding  rapidly,  no  new  vessels  form  ;  but  as  this 
ceases,  and  first  on  the  deep  aspect,  a  wall  of  granulation  tissue  is  formed. 
This  may  be  slowly  destroyed  on  one  side,  while  it  extends  on  the  other;  and 
multitudes  of  leucocytes  together  with  much  fluid  may  escape  from  its  vessels 
into  the  abscess  cavity.  Ultimately,  in  most  cases  the  abscess  reaches  a  free 
surface  and  points  there ;  the  tissues  become  thinner  and  thinner,  bulge  at 
one  spot  which  becomes  bluish,  or  dull  red  and  glazed,  and  finally  the  epi- 
thelial covering  is  burst  and  the  pus  discharged.  The  walls  then  fall 
together ;  granulation  tissue  quickly  forms  at  any  spot  where  it  does  not 
already  exist,  and  supposing  that  reaccumulation  of  discharge  and  other 
sources  of  irritation  are  avoided,  opposed  surfaces  quickly  adhere,  as  in 
union  by  second  intention,  and  a  scar  results.  From  this  result  of  opening, 
it  would  seem  that  tension  has  a  good  deal  to  do  with  the  increase  of  ordi- 
nary abscesses  ;  for  we  cannot  suppose  that  all  organisms  have  escaped  from 
the  cavity  with  the  pus,  yet  in  a  day  or  two  under  antiseptics  and  drainage 
the  discharge  will  be  serous.  In  some  specific  abscesses  extension  by  ulcera- 
tion goes  on  after  the  abscess  is  opened. 

Symptoms. — These  are  such  as  we  should  expect  from  an  inflammation  of 
high  intensity  ending  in  the  production  of  a  distinct  cavity  full  of  fluid. 
To  take  a  superficial  abscess ;  the  ordinary  symptoms  of  inflammation  mark 
its  commencement — redness,  swelling,  pain,  tenderness,  and  fever.  At  first 
bright  red  and  firm,  the  swelling  softens  centrally  and  becomes  more  dusky, 
and  as  the  pus  increases  and  the  skin  progressively  thins,  it  becomes  more 
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circumscribed  and  prominent  and  ultimately  points — i.  e.,  the  skin  near  the 
middle  bulges  more  than  that  round  about,  becomes  darker  and  glazed,  ulcer- 
ates through,  the  cuticle  bursts  and  the  pus  escapes.  As  the  swelling  softens 
fluctuation  becomes  evident,  and  the  early  detection  of  this  is  one  of  the 
tasks  of  the  tactus  eruditus  of  the  surgeon.  Fluctuation  is  the  sense  commu- 
nicated to  the  fingers  of  one  hand  laid  upon  a  bladder  filled  moderately  full 
of  water  when  the  fingers  of  the  other  hand  are  pressed  upon  some  other 
part;  fluid  is  forced  from  the  latter  part  into  other  parts  and  the  resting 
hand  is  raised  by  the  wave.  To  obtain  the  sign,  the  pulps — not  the  points — 
of  as  many  fingers  as  can  be  accommodated  should  be  placed  on  the  area, 
and  the  further  the  two  sets  are  apart  the  better  ;  steady,  gentle,  vertical 
pressure  should  then  be  made  with  one  set  of  fingers,  the  other  set  remaining 
passive  upon  the  surface  (students  often  voluntarily  lift  up  one  set  as  they 
press  the  other  down).  Often  one  is  able  to  place  only  two  fingers  upon  the 
surface,  or  even  one,  when  the  relative  softness  only  of  the  part  can  be 
taken  account  of;  danger  of  error  increases  as  the  size  of  the  supposed  fluid 
collection  lessens.  Of  course,  true  fluctuation  does  not  prove  the  existence 
of  pus,  but  merely  of  a  circumscribed  collection  of  fluid  ;  and  a  sensation  so 
like  it  is  yielded  by  very  soft  solids  and  by  subcutaneous  tissue  of  which  the 
meshes  contain  a  good  deal  of  oedematous  fluid,  that  mistakes  are  made  even 
by  the  most  experienced.  Great  caution  is  needed,  therefore,  in  diagnosing, 
by  touch  alone,  abscess  in  the  granulation  tissue  of  tumor  albus  or  on  the 
back  of  a  hand  swollen  from  oedema,  or  where  blood  has  been  effused.  In 
cases  of  doubt  a  grooved  needle  should  always  be  put  in  at  the  suspected 
spot,  when  pus  if  present  will  run  up  along  its  groove. 

When  an  abscess  in  a  limb  is  subfascial,  oedematous  swelling  is  great  and 
widespread,  but  it  may,  for  many  hours  or  even  days,  be  impossible  to  deter- 
mine its  exact  site.  The  diagnosis  of  pus  will  then  rest  upon  the  intensity 
and  persistence  of  the  inflammation  and  the  character  of  the  fever.  It  may 
rest  upon  the  latter  alone,  or  upon  the  latter  with  pain  and  tenderness,  in 
abscess  of  internal  organs. 

Pain  varies  much,  being  most  severe  when  the  pus  is  rapidly  formed  and 
tightly  bound  down — e.  g.,  in  the  mamma  or  a  tendon-sheath  or  the  dense 
fibrous  tissue  of  the  finger.  In  the  latter  instance  especially  it  is  throbbing. 
Tenderness  is  generally  marked,  and  the  point  of  maximum  tenderness  is 
most  useful  in  localizing  a  deep  abscess. 

Fever  also  varies  much.  It  may  be  slight  with  a  large  abscess,  high  with 
a  very  small  one  ;  generally  it  is  proportionate  to  the  acuteness  of  the  mis- 
chief, and  is  much  more  marked  in  subfascial  and  deep  abscesses  than  in 
superficial  ones.  Not  uncommonly  the  temperature  is  102°  to  104°,  and 
continued  in  inflammations  which  end  in  suppuration.  The  occurrence  of 
this  is  often  indicated  by  chills  or  an  actual  rigor,  after  which  the  fever  is 
maintained  and  perhaps  rises  higher ;  but  if  the  abscess  is  not  opened,  the 
temperature  generally  falls  a  degree  or  two  when  a  wall  of  granulation-tissue 
limits  the  spread  of  suppuration  and  absorption  of  inflammatory  products. 
Ultimately  it  may  become  markedly  remittent,  as  is  most  often  seen  in 
unopened  empyemata. 

The  lymphatic  glands  above  an  acute  abscess  are  generally  enlarged  and 
tender,  and  there  may  be  lymphangitis. 

Special  symptoms  arise  from  implication  of  special  parts — e.  g.,  oedema  glot- 
tidis  from  abscess  in  the  base  of  the  tongue:  By  pressure  on  various  pas- 
sages— trachea,  gullet,  urethra — others  are  produced,  and  abscesses  may 
burst  into  these  canals.  Pressure  on  nerve-trunks  often  causes  pain  referred 
to  distant  parts,  as  seen  in  psoas  abscess  from  pressure  on  the  lumbar  plexus. 
Small  vessels  become  thrombosed  before  destruction  ;  large  ones  almost 
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always  resist  ulceration,  even  though  isolated  in  the  cavity  of  the  abscess. 
Very  rarely  a  large  artery  or  vein  (chiefly  carotid  or  jugular)  is  eaten  into 
by  an  abscess  which  is  unopened. 

Terminations. — If  left  to  themselves,  acute  abscesses  burrow  more  or 
less  widely  in  the  tissues,  and  ultimately  burst  upon  a  cutaneous  or  mucous 
surface,  rarely  into  a  serous  or  synovial  sac,  exciting  fatal  or  destructive 
inflammation  of  it ;  as  a  rule,  abscesses  of  intraperitoneal  organs  become 
adherent  to  the  abdominal  or  intestinal  wall,  and  are  discharged  through 
one  or  other.  Very  rarely  an  acute  abscess  is  absorbed.  More  often  it 
becomes  chronic,  and  rapid  is  changed  for  slow  advance.  Rarely  a  capsule 
forms  round  the  collection  ;  the  fluid  is  slowly  absorbed,  the  solid  parts 
caseate  and  may  subsequently  calcify  or  soften. 

In  the  great  majority  of  cases  they  burst  and  then  heal  more  or  less 
rapidly,  but  sometimes  sinuses  or  fistulce  (page  73)  are  left. 

Chronic  or  Cold  Abscess. 

Causes. — Some  result  from  acute  or  subacute  abscesses,  others  from  the 
breaking  down  of  tubercular  infiltrations  or  from  the  softening  and  irritation 
of  old  caseous  stuff;  syphilitic  gummata  and  infiltrations  give  rise  to  others. 
Suppuration  may  finally  occur  round  foreign  bodies  which  have  lain  qui- 
escent among  the  tissues  for  months  or  years.  A  mechanical  injury  may 
sometimes  be  a  predisposing  cause. 

The  most  characteristic  are  the  so-called  gravitation  abscesses,  generally 
connected  with  disease  of  bone,  especially  the  spinal  column.  A  carious 
focus  suppurates,  and  the  pus,  which  is  very  slightly  irritant,  separates  or 
causes  absorption  by  pressure  of  the  most  yielding  tissues  in  its  neighborhood, 
and  thus  forms  a  sac  for  itself  which  extends  in  the  lines  of  least  resistance — 
within  the  sheaths  of  muscles  (psoas),  along  the  course  of  bloodvessels 
(lumbar  arteries,  profunda  femoris,  internal  circumflex),  whilst  all  fascial 
and  connective  tissue  round  about  thickens  considerably  by  inflammatory 
hyperplasia.  Such  abscesses  have  been  known  to  extend  from  the  spine  to 
the  internal  malleolus ;  they  are  surrounded  by  a  dense  fibroid  wall,  of 
reddish-gray  color,  containing  few  vessels,  and  lined  by  a  layer  of  cheesy 
stuff;  large  and  small  offshoots  run  in  various  directions,  abscesses  in  the 
loins,  groins,  and  buttocks  being  often  continuous  at  the  spine ;  the  cavity 
is  crossed  by  numerous  strands  containing  large  bloodvessels  and  nerves  ; 
and  the  pus  is  thin,  curdy,  and  contains  few  if  any  living  cells,  most  being 
highly  degenerate.  Bits  of  bone  and  calcareous  matter  are  often  present. 
Organisms  have  never  been  found,  but  as  the  pus  produces  tuberculosis  in 
animals,  Koch  supposes  that  the  spores  of  bacilli,  which  cannot  as  yet  be 
stained,  are  present.  It  will  be  noted  that  the  pus  runs  from  a  small  fociis 
in  the  direction  of  gravity  and  least  resistance,  the  greater  part  of  the  sac 
forming  little  or  no  pus,  but  being  simply  a  bag  to  hold  it. 

Symptoms. — Ordinarily  of  slow  formation,  cold  abscesses  sometimes 
develop  rapidly  without  any  acute  symptoms ;  or  gravitation  abscesses  may 
quite  suddenly  become  obvious,  as  when  they  pass  from  the  abdomen  be- 
neath Poupart's  ligament.  The  soft  parts-  over  them  show  no  sign  of  in- 
flammation ;  no  pain,  tenderness,  or  heat;  but  these  may  be  present  to  a 
slight  extent.  Fever  is  absent  or  there  is  a  slight  evening  rise.  Fluctua- 
tion is  the  plainer  the  nearer  the  abscess  is  to  the  surface. 

Acute  exacerbations  occur  in  some  cases,  especially  the  chronic  abscesses 
of  the  mamma  and  bone.  Pain  in  abscess  of  bone  may  be  frequent  and 
severe. 
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Progress  and  Termination.  —  Abscesses  of  this  kind  may  advance 
slowly,  and  finally  the  skin  over  them  inflames,  ulcerates,  and  gives  way. 
They  may  remain  quiescent  for  years.  Complete  absorption  may  occur. 
Their  fluid  contents  may  be  absorbed,  leaving  dry  cheesy  stuff' encapsulated 
in  the  shrunken  sac ;  this  may  act  as  a  focus  whence  general  tuberculosis 
may  arise.  Not  uncommonly  acute  symptoms  supervene  in  a  chronic  case, 
and  the  abscess  runs  on  rapidly  toward  rupture. 

Treatment. — To  prevent  suppuration  the  ordinary  treatment,  general 
and  local,  of  inflammation  must  be  used — rest,  belladonna,  and  fomenta- 
tions acting  best  as  a  rule.  The  bowels  should  be  kept  gently  open.  Such 
treatment  hastens  suppuration  if  it  must  occur. 

So  soon  as  pus  is  known  to  exist,  and  can  be  reached  without  exposing 
the  patient  to  danger,  it  should  be  let  out ;  because,  if  left,  the  abscess  will 
get  larger,  and,  therefore,  take  longer  to  heal,  destroy  more  tissue,  pull  the 
patient  down  more  by  pain  and  fever,  and  the  scar  left  by  bursting 
(ulceration  of  skin)  is  large  and  irregular.  Sometimes  a  patient's  fear  of 
the  knife  may  be  yielded  to,  and  the  abscess  allowed  to  burst,  but  in  the 
following  cases  the  surgeon's  aid  is  imperatively  demanded. 

1.  Whenever  an  abscess  tends  to  spread  and  burrow  rather  than  to  come 
to  the  surface.  This  is  the  case  chiefly  when  it  forms  beneath  the  dense 
fascia,  such  as  the  deep  fascia,  tendon  sheaths,  or  the  capsules  of  organs  like 
the  testis.  These  structures  yield  but  slowly  to  inflammation,  and  the  pus 
instead  of  coming  to  the  surface  burrows  beneath  them  to  great  distances 
among  the  muscles  and  tendons  (in  axilla,  ischio-rectal  fossa,  hand),  often 
causing  necrosis  of  the  latter  by  pressure,  and  ultimately  leading  to  irreme- 
diable matting  of  the  parts,  destroying  the  parenchyma  of  important  organs 
(testis,  mamma),  and  producing  extreme  pain  and  constitutional  disturbance. 
Hence  all  abscesses  beneath  fascia?,  among  tendons,  or  under  the  thick  cuticle 
of  the  fingers  should  be  freely  opened  as  soon  as  the  existence  of  pus  is 
determined. 

2.  In  cases  of  diffused  suppuration,  especially  that  due  to  extravasation 
of  urine,  the  incisions  being  quite  as  much  to  permit  the  escape  of  the  cause 
of  the  morbid  process  as  its  products. 

3.  Whenever  an  abscess  is  so  situate  that  it  may  burst  into  a  joint,  the 
pleura,  or  peritoneum,  or  beneath  the  deep  fascia ;  or  when  it  compresses 
and  may  burst  into  mucous  channels. 

4.  When  a  large  scar  is  to  be  avoided,  as  in  the  face  or  neck. 

In  many  of  the  above  cases  it  is  better  to  incise  too  early,  before  pus  has 
formed,  than  too  late.  A  whitlow  taken  early  and  properly  treated,  will, 
however,  often  subside,  and  a  most  painful  incision  is  thus  avoided. 

Abscesses  may  be  opened  by  transfixion  with  Syme's  sickle-shaped  knife, 
o,r  by  incision  with  a  narrow  straight  bistoury,  when  the  abscess  is  deep. 
Either  is  to  be  introduced  vertically  till  diminished  resistance  shows  that  a 
cavity  is  reached  or  till  pus  escapes  along  the  blade  which  may  be  slightly 
rotated.  The  cut  is  then  enlarged  sufficiently  as  the  knife  is  withdrawn. 
It  should  generally  be  made  at  the  lowest  part,  that  the  abscess  may  drain 
naturally  ;  or,  if  the  skin  is  too  thin  to  live  at  any  spot,  the  opening  may  be 
made  here,  a  counter-opening  being  used  if  necessary.  Its  direction  should 
be  that  in  which  it  is  most  likely  to  remain  open — e.  g.,  vertical  in  the 
groin,  and  it  should  be  parallel  to  any  considerable  vessels  or  nerves.  If 
no  chloroform  is  given  the  knife  must  be  held  short  like  a  pen  to  prevent 
its  entering  too  far,  and  the  surgeon  must  be  prepared  for  any  sudden  move- 
ment of  the  patient.  When  there  is  the  slightest  danger  of  wounding  a 
deep  vessel,  Hilton's  method  should  be  employed ;  by  it  pus  may  be  safely 
evacuated  much  earlier  than  in  any  other  way.    With  a  knife  cut  through 
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Fig.  4. 


the  skin  and  deep  fascia ;  then  push  on  a  director  through  the  deep  struc- 
tures till  pus  runs  up  along  it.  Now  pass  a  pair  of  sinus  forceps  along  the 
director,  and  by  opening  its  blades  tear  a  sufficient  opening  in  the  abscess 
wall ;  and  by  withdrawing  the  instrument  with  the  blades  open  leave  a 
lacerated  track  which  will  not  readily  unite.  Thus  may  be  opened  deep 
abscesses  in  the  orbit,  axilla,  neck,  abdomen,  and  thigh. 

The  matter  may  now  be  gently  pressed  out  by  sponges  on  each  side  of 
the  incision,  or  discharge  will  come  through  the  dressing  very  shortly. 
Having  emptied  the  cavity,  steps  must  be  taken  to  keep  it  so.  This  may, 
in  some  cases,  be  effected  by  a  thoroughly  free  incision  and  sub- 
sequent uniform  pressure,  a  little  bit  of  the  dressing  being  tucked 
in  between  the  lips  of  the  cut  for  twenty-four  hours.  But  usually 
it  is  better,  and  often  absolutely  necessary,  to  employ  one  or 
more  drainage  tubes.  The  opening  need  then  be  only  large 
enough  to  admit  a  tube  of  calibre  sufficient  to  drain  the  cavity. 
The  tubes  should  be  of  red  rubber,  and  be  kept  in  1  in  20  car- 
bolic lotion,  of  all  sizes,  cut  and  threaded  as  in  Fig.  4.  The 
deep  end  is  generally  best  cut  obliquely,  the  superficial  must  be 
cut  square  or  more  or  less  obliquely,  so  as  to  lie  exactly  on  the 
level  of  the  skin  and  in  the  plane  of  the  wound,  or  the  pressure  of 
the  dressing  will  push  the  sides  of  the  tube  together  and  prevent 
drainage.  It  is  a  great  mistake  to  carry  a  tube  across  a  cavity, 
leaving  an  inch  too  much  at  each  end  and  tying  the  ends  to- 
gether. The  length  of  the  tube  is  found  by  introducing  some 
blunt  instrument  along  the  track  it  is  to  occupy  and  marking 
the  point  to  which  it  enters.  The  tube  may  be  pushed  in  alone 
with  a  rotatory  movement,  or  it  may  be  placed  in  position  with 
Lister's  sinus  forceps  (Fig.  5).  If  there  is  any  difficulty  in  in- 
troducing the  tube,  or  in  the  case  of  a  fresh  wound,  it  is  often 
advisable  not  to  remove  it  till  the  third  day,  when  it  will  have 
formed  a  track  for  itself;  otherwise  it  is  well  to  remove  it  at  the 
first  dressing,  to  free  it  from  clot.  Too  much  care  cannot  be 
given  to  the  arrangements  for  drainage ;  and  several  openings 
may  be  required  for  one  abscess. 

Some  kind  of  antiseptic  dressing  should  always  be  used.  In 
out-patient  cases,  salicylic  or  the  more  expensive  iodoform  wool 
is  very  convenient :  it  must  be  one  and  one-half  to  two  inches  thick 
if  the  abscess  is  of  any  size.  Small  dressings  about  the  face  and  neck  may 
be  fixed  on  with  collodion.  These  dressings  need  be  disturbed  only  when 
some  moist  discharge  appears  on  the  surface,  when  pain  or  fever  make  it  prob- 
able that  something  is  wrong  in  the  wound,  or  when  a  tube  needs  shortening. 


A  drainage 
tube,  cut  and 
threaded.  It 
should  be  8 
to  10  in.  long, 
and  the  loops 
2  in.  Any 
length  may 
be  cut  from 
either  end. 


Fig.  5. 


Lister's  sinus-forceps. 


In  the  absence  of  these  indications  the  dressing  may  remain  until  all  is  sup- 
posed to  have  healed.  Pads  of  carded  oakum  are  another  reliable  and  cheap 
dressing,  but  they  discolor  the  skin. 

For  large  abscesses  gauze  dressings  are  best.  In  all  cases  the  diseased 
part  and  everything  brought  into  contact  with  it  should  be  thoroughly  puri- 
fied. 


TREATMENT   OF   STRUMOUS  ABSCESS. 


81 


Inflammation  round  an  abscess  generally  subsides  after  the  pus  is  let  out; 
but  where  the  abscess  is  only  a  small  part  of  a  spreading  inflammation,  no 
ocal  treatment  is  better  than  boracic  fomentations  changed  every  three  hours. 

In  strumous  nodules,  subcutaneous  and  glandular  abscesses,  remove  as  much 
as  possible  of  the  granulation  tissue  containing  cheesy  foci  with  a  sharp  spoon  ; 
it  may  be  done  very  thoroughly  iu  many  cases  through  an  opening  of  small 
size.  Bleeding  is  slight  and  soon  checked  by  pressure.  Some  crystallized 
iodoform  should  then  be  spread  over  the  interior  of  the  cavity,  a  tube  inserted, 
and  the  dressing  applied.  In  the  larger  abscesses,  especially  those  formed 
by  gravitation,  little  can  be  done  in  this  way  ;  and  in  examining  the  interior 
with  the  finger,  which  it  is  right  always  to  do,  great  care  must  be  taken  not 
to  tear  the  bands  of  vessels  crossing  the  cavity.  Any  cheesy  material  within 
reach  may  be  removed. 

The  opening  of  these  abscesses  was  formerly  regarded  with  dread  by  sur- 
geons, for  the  discharges  putrefied  and  bagged  in  the  cavities,  many  patients 
died  within  a  few  days  of  septic  poisoning,  and  many  more  later  on  of  hectic, 
albuminoid  disease,  and  exhaustion  from  profuse  discharge.  Billroth,  ten 
years  ago,  said,  "  Be  thankful  for  every  day  that  they  remain  closed."  Con- 
sequently they  were  allowed  to  reach  sizes  which  are  never  seen  now,  for 
they  are  dealt  with  immediately  they  can  be  reached.  Their  successful 
treatment  may  indeed  be  regarded  as  one  of  the  greatest  triumphs  of  anti- 
septic surgery,  for  frequently  it  is  impossible  to  drain  the  irregular  cavities 
thoroughly,  and  everything  depends  upon  keeping  them  aseptic.  Under 
this  treatment  patients  with  long  sinuses  leading  to  large  cavities  are  kept 
almost  or  quite  afebrile,  even  for  years,  in  excellent  general  condition — the 
health  beginning  to  improve  immediately  the  abscess  is  opened,  and  dressing 
being  required  only  once  a  week  or  less  frequently. 

Every  now  and  again  aspiration  cures  a  chronic  abscess,  but  success  is  so 
rare  that  the  instrument  is  not  often  employed  for  this  purpose.  A  syringe 
aspirator,  with  a  graduated  glass  barrel,  is  the  best ;  a  cheaper  form,  the 
bottle  aspirator,  is  shown  in  Fig.  6.    The  needles  should  vary  in  size  from 


Fig.  6. 


The  bottle  aspirator. 

that  of  a  fine  hypodermic  needle  to  that  of  a  No.  6  English  catheter ;  most 
should  have  only  a  terminal  aperture,  for  the  vacuum  cannot  be  turned  on 
till  all  openings  are  buried,  but  one  or  two  large  ones  may  have  a  couple  of 
lateral  openings  near  the  point.  Before  use,  the  entire  instrument  should  be  filled 
with  1  in  20  carbolic  and  then  emptied.  The  vacuum  is  then  produced.  The 
part  is  washed  with  1  in  20  lotion,  the  needle  pushed  into  the  abscess  and  the 
vacuum  turned  on.    If  there  is  doubt  as  to  the  depth  or  presence  of  fluid, 
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turn  on  the  vacuum  so  soon  as  the  aperture  of  the  needle  is  buried  and  then 
push  it  slowly  on  ;  when  reached,  the  fluid  rushes  into  the  syringe.  If  the 
abscess  is  large  and  deep  and  the  pus  curdy,  a  needle  with  lateral  apertures 
may  be  used,  and  should  these  become  blocked,  the  piston  may  be  gently 
lowered  and  some  pus  forced  back  into  the  cavity.  The  insertion  of  a  giass 
T-tube,  with  a  clamped  India-rubber  tube  on  the  foot  of  the  T,  in  the  pipe 
connecting  the  needle  with  the  aspirator,  enables  the  operator  to  start  with 
aspiration  and  to  end  with  siphon-action.  After  use  the  aspirator  should  be 
thoroughly  washed,  first  with  water  and  then  with  1  in  20  carbolic. 

If  the  abscess  is  already  open  and  septic,  most  perfect  drainage  should  be 
established,  and  the  discharge  received  in  an  antiseptic  dressing.  An  attempt 
may  be  made  to  render  the  cavity  aseptic  by  slitting  it  up,  if  small,  cutting 
away  blue  thin  edges,  scraping  out  the  granulation  tissue  with  a  sharp  spoon, 
rubbing  the  wall  with  solution  of  chloride  of  zinc  (gr.  xx  ad  3j),  and  apply- 
ing crystallized  iodoform  to  it;  or  large  cavities  may  be  distended  under 
some  pressure  with  1  in  40  warm  carbolic  lotion,  care  being  taken  not  to 
force  the  lotion  into  the  surrounding  tissues.  An  anaesthetic  must  be  given 
for  this  treatment,  which  generally  fails.  If  drainage  cannot  be  made  per- 
fect, advantage  may  be  derived  from  daily  flushing  the  cavity  with  iodine 
lotion  (tr.  iodi  gj,  ad  aq.  Oj),  or  other  mild  antiseptic. 

After-treatment. — Rest  and  dressing  as  required.  The  tube  is  taken 
out  and  cleaned  at  each  dressing,  and  the  part  carefully  wiped  with  carbolic 
lotion  lest  any  organisms  may  have  entered  a  short  distance  along  the  line 
of  discharge.  The  tube  must  be  shortened  as  the  discharge  diminishes,  and 
removed  as  soon  as  possible,  for  in  some  cases  it  keeps  a  sinus  open.  Often, 
however,  it  is  necessary  and  very  difficult  to  keep  a  sinus  patent  to  prevent 
bagging,  as  when  the  sinus  leads  to  a  carious  spine.  Steady  diminution  of 
discharge  without  signs  of  bagging  will  then  show  when  a  tube  may  be  short- 
ened ;  experimental  withdrawal  is  sometimes  permissible.  Premature  con- 
striction of  deep  parts  must  be  got  over  by  dilatation  with  French  bougies 
or  graduated  steel  sounds,  cautiously  used. 

Rise  of  temperature,  malaise,  and  perhaps  local  pain,  especially  if  at  all 
persistent,  necessitate  careful  examination  of  the  abscess.  The  discharge 
may  have  become  septic,  and  the  fever  be  due  to  septic  absorption.  Or 
drainage  being  imperfect,  bagging  may  have  occurred,  tension  and  absorp- 
tion of  inflammatory  products  being  the  results  ;  on  relieving  this  the  fever 
subsides.  The  fever  may  be  due  to  causes  at  a  distance  from  the  abscess ; 
and  in  cases  of  chronic  abscess  one  must  never  forget  the  possibility  of  the 
occurrence  of  general  tuberculosis. 

Rarely  in  septic  abscesses,  and  chiefly  in  the  thigh  and  neck,  ulceration 
extends  into  a  large  artery  or  vein  :  the  accident  has  sometimes  been  attrib- 
uted to  the  pressure  of  a  tube.  When  possible,  the  cavity  should  be  freely 
opened,  the  circulation  being  controlled  and  a  determined  attempt  made  to 
tie  the  bleeding  point.  Should  this  be  impossible,  plugging  only  remains 
in  venous  hemorrhage ;  but  in  arterial,  ligature  of  the  main  trunk  nearer 
the  heart  has  been  successful,  and  should  be  practised  before  having  recourse 
to  amputation  where  this  can  be  done,  unless  indeed  the  part  is  already  de- 
stroyed by  inflammation. 

Hectic  Fever  (ek™<5c,  habitual). 

Causes. — The  chief  is  the  continued  absorption  of  poison  from  decompos- 
ing pus ;  the  larger  the  surface  the  greater  the  likelihood  of  hectic,  but  im- 
perfect drainage  and  tension  render  it  much  more  certain.  It  is  the  rule  to 
find  hectic  with  ill-drained  septic  cavities,  whilst  foul  ulcers  of  equal  extent 
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do  not  generally  cause  it;  improvement  of  drainage  affords  relief  in  the 
former  case.  Remove  the  cause — e.  g.,  an  ill-drained  cavity  or  disorganized 
joint — and  the  fever  ceases. 

So  long  as  chronic  abscesses  remain  unopened  and  sweet,  hectic  fever 
never  occurs  ;  but  (p.  78)  the  fever  accompanying  an  acute  suppuration — 
e.  g.,  empyema — may,  if  prolonged,  assume  this  type.  Fever  of  hectic  type 
occurs  also  in  malignant  lymphadenoma,  and  occasionally  in  other  malig- 
nant growths.    Many  prolonged  fevers  tend  to  assume  a  remittent  character. 

Symptoms. — Remittent  fever  is  the  chief,  the  temperature  varying  from 
'•Hi  to  102.4°.  The  evening  rise  is  accompanied  by  heat  and  thirst,  and 
may  be  preceded  by  chills  or  even  a  rigor ;  the  early  part  of  the  night  is 
restless ;  toward  morning  with  fall  of  temperature  come  sleep  and  most 
profuse  sour  sweating.  The  pulse  is  90-100,  becoming  softer,  smaller,  and 
more  frequent  as  the  case  goes  on.  Loss  of  flesh  and  strength  is  marked  ; 
the  eyes  become  sunken  and  very  bright ;  a  bright  red  patch  on  the  cheeks, 
especially  in  the  evening,  contrasts  with  the  anaemia  of  the  general  surface. 
The  tongue  becomes  strawberry-red  at  the  tip  and  edges,  and  there  is  great 
tendency  to  diarrhoea.  The  urine  deposits  urates  copiously,  and  often  con- 
tains a  little  albumen.  The  mind  remains  clear  for  a  long  time,  then  wan- 
dering at  night  occurs.  The  patient  sinks  from  sheer  exhaustion,  generally 
becoming  quietly  unconscious  a  day  or  so  before  death.  Or  the  end  may 
be  ushered  in  by  more  acute  septic  poisoning  with  typhoid  symptoms. 
Before  this,  bedsores  are  common. 

TREATMENT. — Establish  the  freest  drainage  and  combat  decomposition. 
If  the  part  can  be  removed  entirely,  this  should  of  course  be  done  before 
the  patient  has  sunk  too  far. 

All  the  most  nourishing  food  the  patient  can  take  should  be  given,  and 
chiefly  in  the  morning  when  the  fever  is  low :  there  is  no  objection  to  a  little 
wine  with  food  to  stimulate  and  aid  digestion,  but  the  enormous  quantities 
of  alcohol  sometimes  given  are  probably  worse  than  useless. 

For  diarrhoea,  look  carefully  to  diet;  give  raw  meat,  and  everything  cool; 
aromatic  sulphuric  acid  (F.  2,  61,  64,  66),  with  small  doses  of  opium,  and 
sometimes  chalk,  bismuth,  gallic  acid.  Sulphuric  acid  relieves  sweating 
also  (F.  3,  43,  etc.). 

Albuminoid  Degeneration. 

This  is,  surgically,  the  most  important  degeneration,  so  frequently  does  it 
assist  hectic  in  causing  the  death  of  patients  suffering  from  chronic  suppura- 
tion. It  is  doubtful  whether  it  is  to  be  regarded  as  a  metamorphosis  or  an 
infiltration. 

Causes. — Albuminoid  degeneration  is  almost  always  secondary  to  some 
primary  disease,  generally  prolonged  suppuration  from  some  cavity,  much 
more  rarely  from  the  surface  of  a  simple  or  malignant  ulcer;  it  sometimes 
occurs  in  severe  syphilis,  malaria,  and  a  few  other  diseases.  Almost  all  its 
causes  are  due  to  infective  processes,  and  Birch-Hirschfeld  suggests  that  the 
degeneration  may  be  due  to  an  infective  cause. 

Morbid  Anatomy. — In  certain  cells  of  certain  organs  a  substance  appears 
which  is  firm,  almost  colorless,  homogeneous,  waxy-looking,  translucent  in 
thin  sections,  takes  a  mahogany-brown  color  from  a  watery  solution  of  iodine 
(healthy  parts  being  pale  yellow),  and  a  red  color  from  a  watery  solution  of 
methyl-violet  (1  in  10).  The  substance  is  nitrogenous,  differing  from  albu- 
men chiefly  in  its  color  reactions,  resistance  to  digestion,  and  slighter  ten- 
dency to  putrefaction. 

The  earliest  stages  are  discoverable  only  by  the  microscope:  a  little  later, 
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in  some  organs  pale  waxy  points  may  be  seen — e.  g.,  the  glomeruli  in  the 
kidneys,  Malpighian  corpuscles  in  the  spleen  (sago-spleen).  Finally,  the 
degenerate  patches  enlarge  and  blend,  and  the  whole  organ  becomes  con- 
siderably swollen,  stiff,  somewhat  brittle,  and  looks  like  white  wax  ;  it  pre- 
serves its  general  outline. 

The  change  begins  in  the  media  and  intima  of  small  arteries  and  in  capil- 
laries, whence  it  spreads  to  the  connective  tissue  of  the  organ  ;  lymphoid 
cells  and  smooth  muscle-fibres  also  undergo  the  change ;  but  statements  vary 
as  to  whether  the  epithelial  elements  of  glands  are  subject  to  it.  The  most 
recent  authors  say  that  these  merely  atrophy. 

The  chief  seats  are  the  liver,  spleen,  kidneys,  adrenals,  lymphatic  glands, 
and  the  mucous  membrane  of  the  intestine,  especially  the  large  ;  in  advanced 
cases  other  parts  may  be  affected.  The  above  organs  are  not  affected  in  any 
constant  order. 

Symptoms. — Greatly  impaired  blood-forming  power,  albuminuria,  diar- 
rhoea, even  intestinal  ulceration  and  hemorrhage,  with  anaemia,  marasmus, 
and  death  as  the  ending.  The  course  is  slow.  The  spleen  can  usually  be 
felt  uniformly  but  not  greatly  enlarged  ;  so  also  the  liver,  its  edge  being 
sharp  and  in  consistence  like  India-rubber,  and  its  size  often  great. 

Advanced  disease  of  this  kind  is  generally  held  to  contraindicate  serious 
operations.  A  very  few  cases  of  advanced  disease  have,  however,  been 
recorded  in  which  removal  of  suppurating  foci  by  amputation  has  been  fol- 
lowed by  great  improvement ;  it  would,  therefore,  seem  right  to  operate  in 
spite  of  marked  albuminoid  degeneration  when  the  primary  disease  can  be 
completely  removed  and  the  patient  seems  able  to  bear  the  operation. 


CHAPTER  VI. 

MORTIFICATION. 

Mortification  and  gangrene  are  clinical  terms  expressing  the  death  of 
parts  in  considerable  mass.  Necrosis  in  its  pathological  sense  means  simply 
death — of  a  limb  or  of  a  cell ;  but,  clinically,  it  is  used  to  describe  death  of 
firm  tissues — bone  or  cartilage — the  dead  part  being  called  a  sequestrum. 
Sloughing,  on  the  contrary,  applies  to  soft  parts. 

Gangrene  is  sometimes  called  constitutional  when  it  arises  without  any,  or 
from  very  slight  local  cause;  cardiac  weakness,  disease  of  vessels,  or  some 
other  remote  condition  being  its  chief  cause.  Local  gangrene  is  due  to  local 
causes,  as  when  a  limb  is  crushed,  a  piece  of  gut  is  strangulated,  or  a  main 
artery  is  torn  across. 

Signs  of  Gangrene. — These  are  change  of  color — to  tallowy  pallor,  to 
this  mottled  with  purplish-red,  or  to  general  lividity  ;  and  loss  of  all  signs  of 
life — warmth,  sensation,  spontaneous  motion,  power  of  secretion.  These  must 
persist  for  a  considerable  time  to  render  death  certain ;  and  it  must  be  remem- 
bered that  temperature  may  be  artificially  maintained,  and  that  a  living 
muscle  may  move  a  dead  finger  or  toe  by  means  of  a  tendon  inserted  into 
the  gangrenous  part.  The  next  changes  that  take  place  render  death  imme- 
diately certain,  for  the  part  either  dries  and  shrivels  or  it  remains  moist  and 
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undergoes  putrefaction.  When  the  former  changes  occur  we  speak  of  dry 
gangrene  or  mummification;  when  the  latter,  of  moist  gangrene. 

Mummification  arises  from  causes  which  obstruct  the  entry  of  blood  whilst 
the  exit  is  unimpeded  or  assisted  by  elevation  ;  and  it  is  favored  by  all  con- 
ditions which  favor  drying — e.  g.,  exposure  to  air  or  envelopment  in  absorbent 
dressings,  thinness  of  the  part  affected,  plenty  of  bone  and  tendon,  no  muscle 
or  fluid  effusion.  When,  on  the  other  hand,  a  large  portion  of  a  thick,  fat, 
fleshy  limb,  gorged  with  oedema  or  inflammatory  fluid,  suddenly  or  rapidly 
dies,  there  is  little  chance  of  its  drying.  The  distinction  of  these  two  forms 
is  usual,  and  their  differences  depend  largely  upon  accidental  rather  than 
upon  pathological  circumstances,  and  every  gradation  between  the  dry  and 
the  moist  is  met  with.    The  extremes  only  will  be  described. 

In  dry  gangrene  the  partis  at  first  generally  pale  or  mottled,  and  not  swollen ; 
then  shrinks  and  the  skin  becomes  wrinkled,  dry,  and  of  color  varying  from 
brown  to  black,  at  first  perhaps  somewhat  transparent,  showing  tendons,  etc., 
through,  but  ultimately  opaque.  The  living  tissues,  as  a  rule,  show  signs  of 
only  moderate  inflammation,  and  the  part  really  dead  is  soon  fairly  defined. 

In  moist  gangrene  the  part  is  more  or  less  swollen,  livid,  or  pale  from  ten- 
sion, and  bloody  bullae  are  numerous  on  its  surface.  These  signs  pass  grad- 
ually into  those  of  health  above,  perhaps  into  those  of  obvious  gangrene 
below.  The  superficial  veins  may  be  marked  out  by  purple  staining ;  the 
cuticle  loosens  everywhere  and  is  easily  brushed  off,  leaving  a  moist  surface 
of  various  colors — dark  red  from  haemoglobin,  olive-green  or  ash-gray  as 
decomposition  advances.  A  putrid  odor  soon  becomes  strong  and  the  part 
crackles,  being  distended  with  offensive  gas. 

General  Symptoms. — Putting  aside  such  as  are  due  to  any  general  state 
which  may  have  been  present  in  so-called  spontaneous  gangrene  or  to  shock 
in  traumatic  cases,  and  also  special  symptoms  connected  with  the  functions 
of  the  part — e.  g.,  bowel — involved,  the  subject  of  extensive  gangrene  is  sure 
to  be  in  a  condition  of  great  weakness,  and  the  exhaustion  is  often  increased 
by  anxiety  and  pain.  Otherwise  gangrene  produces  marked  general  symp- 
toms only  by  throwing  septic  products  into  the  blood.  The  symptoms  are 
those  of  more  or  less  severe  septic  poisoning,  and  frequently  fatal.  They  are 
much  more  severe  in  the  moist  than  in  the  dry  form,  but  even  in  the  latter 
there  is  necessarily  a  zone  of  dead  tissue  in  contact  with  and  kept  moist  by 
the  living,  in  which  decomposition  can  occur. 

Etiology. — The  causes  are  general,  for  the  most  part  predisposing,  and 
local  or  exciting. 

General  Causes. — All  influences  which  depress  the  health  and  impair 
the  resisting  power  of  the  tissues  favor  the  death  of  the  latter.  They  act 
most  directly,  however,  by  inducing  cardiac  weakness  and  failure  of  the  circu- 
lation in  distant  parts — especially  toes  and  feet,  then  finger-tips,  nose,  and 
ears.  ■  Among  such  may  be  mentioned  insufficient  and  unwholesome  food 
often  coupled  with  exposure,  loss  of  blood,  and  exhausting  diseases,  especially 
with  prolonged  fever  and  typhoid  symptoms.  Under  these  circumstances 
gangrene — usually  dry — may  arise,  without  local  cause :  thus  Brodie  men- 
tions the  case  of  a  drunken  man  who  was  largely  bled,  and  his  feet  became 
gangrenous.  Mortification  may  occur  similarly  during  diabetes,  typhoid, 
typhus,  and,  less  often,  other  acute  specifics.  But  local  causes  may  have 
their  share :  hence  the  gangrene  of  the  feet  of  the  starved  soldiers  after 
standing  in  wet  and  cold  trenches  before  Sebastopol,  and  the  sloughing 
which  is  apt  to  follow  the  application  of  blisters  to  children  after  measles 
and  scarlatina. 

Ergot  of  rye  produces  gangrene  of  extremities  and  rarely  of  pressure  points. 
The  gangrene  is  generally  dry  and  preceded  by  symptoms  like  those  which 
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indicate  the  presence  of  calcareous  arteries ;  and  the  whole  disease  presents 
a  striking  likeness  to  that  form  of  gangrene  which  is  due  to  slowly  progres- 
sive arterial  thrombosis.  The  starvation  sure  to  accompany  a  diet  of  spoiled 
corn  is  a  powerful  predisponent.  It  seems  impossible  that  ergot  can  produce 
spasm  of  arterioles  enduring  until  the  parts  supplied  are  dead,  as  has  been 
asserted.  Wood  {Therapeutics,  2d  edit.,  p.  547)  believes  that  in  decidedly 
toxic  doses  ergot  lowers  the  arterial  pressure,  acting  as  a  direct  depressant  of 
the  heart  and  vasomotor  centres.  The  gangrene  would,  therefore,  seem  to  be 
due  simply  to  anaemia  of  extreme  parts. 

Bright's  disease,  and  tricuspid  regurgitation,  deserve  mention  as  predis- 
posing or  even  exciting  causes  of  gangrene  of  the  legs,  from  the  tense  oedema 
which  they  cause. 

Local  Causes. — All  act  immediately  in  one,  or  both,  of  two  ways:  (1) 
they  directly  destroy  the  life  of  the  cells  of  a  part ;  or  (2)  they  arrest  or 
render  insufficient  the  blood-supply — (a)  by  obstruction  of  arteries,  (6)  by 
obstruction  of  veins,  or  (c)  by  obstruction  of  all  vessels. 

Injuries  of  all  kinds  either  destroy  the  vitality  of  a  part  outright,  or,  if  less 
intense,  excite  inflammation  which  may  end  in  gangrene — usually  moist — 
from  both  injury  to  the  tissues  and  arrest  of  their  blood-supply. 

Gangrene  from  inflammation  has  already  been  described,  and  will  be  again 
referred  to  under  phlegmonous  erysipelas  and  spreading  traumatic  gangrene. 
It  is  due  partly  to  direct  injury  of  the  tissues  by  the  cause  of  the  inflamma- 
tion, partly  to  arrest  of  circulation  by  tension  and  stasis,  and  to  these  causes 
in  varying  degree  in  different  cases.  It  is  always  of  the  moist  kind.  The 
great  majority  of  inflammations  leading  to  gangrene  are  probably  infective. 
Inflammation  (often  called  erysipelas)  frequently  arises  and  runs  into  slough- 
ing in  intensely  oedematous  legs,  either  after  puncture  or  without  any  local 
injury. 

Arterial  obstruction  is  a  common  cause  of  gangrene,  and  is  produced  in 
many  ways — e.  g.,  rupture,  ligature,  pressure,  spasm,  endarteritis  obliterans, 
thrombosis,  and  embolism.  Ordinarily,  when  a  main  artery  is  thus  blocked, 
collateral  vessels  dilate  and  carry  on  the  circulation  in  its  area  (p.  42) ;  but 
if  this  does  not  occur,  gangrene  must  follow.  Often  this  is  of  the  dry  kind, 
but  still  more  often  it  is  moist;  for  though  unable  to  maintain  the  circula- 
tion, collateral  vessels  are  frequently  able  to  pump  sufficient  blood  into  the 
part  to  keep  it  from  drying  subsequently,  and  the  dead  part  is  often  large. 
With  the  exception  of  endarteritis  obliterans  and  thrombosis  the  above  causes 
do  not  tend  to  produce  a  spreading  gangrene,  but  these  two  often  spread, 
and  gangrene  mounts  up  the  limb  pari  passu. 

Forms  of  gangrene  due  to  injuries  of  arteries  will  not  be  further  referred 
to  here  ;  of  those  due  to  disease,  thrombosis  and  embolism  are  by  far  the  com- 
monest causes. 

1.  Thrombosis  results  from  disease,  usually  atheromatous  (see  "  Disease  of 
Arteries"),  of  the  inner  coat.  Gangrene  from  this  cause  is,  therefore,  met 
with  chiefly  after  middle  life,  and  in  the  legs. 

The  term  senile  gangrene  is  frequently  employed  to  indicate  dry  gangrene 
in  the  aged,  due  to  thrombosis  of  calcareous  arteries ;  but,  as  gangrene  in 
old  people  may  be  due  to  other  causes,  and  thrombosis  of  such  vessels  may 
result  in  moist  gangrene,  it  should  be  abandoned. 

There  seem  to  be  two  causes  of  gangrene — thrombosis  and  inflammation — 
of  frequent  occurrence  in  the  aged,  and  each  depends  upon  the  existence  of 
calcified  arteries.  Degenerate  arteries  often  give  rise  to  the  following  pre- 
monitory symptoms  :  itching,  formication,  numbness  and  coldness  in  the  feet 
and  legs,  with  painful  cramps,  especially  of  the  calf  muscles ;  the  tibial  pulses 
are  feeble,  the  arteries  rigid. 
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The  irregularity  and  abnormality  of  the  surface  of  such  vessels  and  the 
slowness  of  the  circulation  predispose  to  thrombosis,  which,  starting  at  any 
point,  slowly  spreads.  At  first,  perhaps,  only  a  toe  mummifies,  then  others, 
and  then  the  gangrene  slowly  creeps  on  to  the  foot.  It  frequently  halts  for 
some  days,  only  again  to  advance.  But  little  inflammation  precedes  its 
advance,  and  general  symptoms  are  slight,  but  pain  is  often  extreme.  The 
thrombosis  is  very  extensive;  to  cause  gangrene  of  half  the  foot,  the  clot 
probably  extends  into  the  popliteal,  and  blocks  the  vessel  so  completely  that 
scarcely  any  blood  drips  from  an  amputation  wound  in  the  upper  third  of 
the  leg,  and  no  vessel  requires  tying,  The  malnutrition  of  tissues  thus  poorly 
supplied  with  blood  must  be  extreme.  Very  slight  injuries  excite  inflamma- 
tion, and  this  easily  spreads  and  causes  death  of  the  part  affected.  The 
second  form  of  gangrene  special  to  old  people  is  inflammatory,  being  predis- 
posed to  by  malnutrition  of  the  parts ;  it  starts  from  some  slight  in  jury,  cutting 
a  corn,  treading  on  a  nail,  etc.,  and  is  either  a  septic  or  locally  infective 
process.  The  swelling  is  usually  slight,  but  may  be  considerable  ;  the  part, 
usually  one  or  more  toes,  becomes  purple,  and  moist  gangrene  sets  in  ;  but 
the  part  is  so  small  that  it  often  dries.  The  signs  of  inflammation  along  the 
advancing  edge  are  strongly  marked,  and  the  part  is  the  seat  of  much  burn- 
ing pain,  especially  at  night.  The  general  symptoms  are  marked  in  propor- 
tion to  the  putrefaction  that  takes  place.  These  cases  generally  run  a  much 
more  rapid  course  than  the  former ;  both  forms  may  cease  at  any  spot,  often 
only  to  recur. 

2.  Embolism. — Bits  of  fibrin  from  aneurismal  sacs,  vegetations  from  car- 
diac calves,  calcareous  plates  from  arteries  and  other  bodies,  are  occasionally 
swept  away  by  the  arterial  current  and  lodged  in  the  main  artery  of  a  limb, 
often  at  its  bifurcation  ;  thrombosis  soon  renders  the  occlusion  complete.  A 
sudden  severe  pain  is  felt  in  the  limb,  and  this  is  rapidly  followed  by  gan- 
grene, which  is  generally  dry,  but  may  be  moist.  It  extends  up  to  the  point 
of  the  arrest  of  the  embolus. 

3.  Endarteritis  obliterans  (see  "  Disease  of  Arteries")  is  very  rare.  An  extreme 
degree  of  endarteritis  may  cause  such  swelling  of  the  intima  as  completely  to 
occlude  the  lumen  of  an  artery,  or  thrombosis  may  be  induced.  The  disease 
tends  to  spread  from  the  periphery  toward  the  centre.  It  occurs  at  or  before 
middle  life,  and  without  obvious  cause,  syphilis  especially  being  negatived. 
It  may  affect  either  limb,  and  runs  a  chronic  course  of  months  or  years. 

The  symptoms  are  like  those  of  progressive  thrombosis  of  calcareous  arte- 
ries above  described  ;  and  are  preceded  by  similar  warning  signs.  But  the 
dist  ase  occurs  usually  in  younger  patients  in  whom  there  is  no  evidence  of 
general  arterial  degeneration,  and  the  affected  vessel  can  be  felt  to  become 
progressively  harder  and  to  pulsate  more  and  more  feebly  until  it  is  left  a 
solid  cord,  which  ultimately  shrinks.  The  pain  along  the  artery  may  be 
extreme.  If  gangrene  results,  it  is  very  limited  in  proportion  to  the  arterial 
obstruction.  (See  a  case  by  Pearce  Gould,  Clin.  Soc.  Trans.,  1884.)  The 
disease  may  subside  spontaneously. 

4.  Raynaud's  disease,  or  symmetrical  gangrene. — This  is  a  rare  disease,  char- 
acterized by  the  sudden  formation  of  cold,  rather  tender,  gray-blue,  ill-defined, 
rather  painful  patches  upon  the  limbs,  most  commonly  of  young  children,  but 
also  of  adults.  Such  area?  are  often  symmetrica] ;  in  other  cases  one  foot  or  hand 
only  is  affected.  In  the  majority  of  cases  the  parts  become  normal  after  half 
an  hour  or  a  few  hours ;  in  the  most  severe  the  color  deepens  to  black,  bullae 
rise,  and  the  skin  sloughs,  or  perhaps  a  whole  finger  dies  and  shrivels.  The 
attacks  are  paroxysmal,  not  periodic,  may  begin  with  vomiting  and  yawning, 
and  be  followed  by  passage  of  urine  containing  albumen  and  granular  blood 
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pigment ;  it  is  quite  a  cold  weather  affection,  but  attacks  occur  without  special 
exposure. 

Post-mortem,  a  hemorrhagic  infiltration  of  the  discolored  tissues  has  been 
found.  The  disease  has  been  ascribed  to  spasm  of  arterioles  due  to  excitation 
of  sensory  nerves  by  cold  and  the  conveyance  of  this  stimulus  to  a  very  hyper- 
aesthetic  cord.    (T.  Barlow,  Clin.  Soc.  Trans.,  1883.) 

Obstruction  of  veins  is  rarely  a  cause  of  gangrene,  the  anastomoses  between 
veins  are  so  free  ;  the  common  femoral  vein  is  a  rare  exception.  When, 
however,  a  main  artery  is  obstructed,  even  partial  obstruction  of  its  vein 
becomes  very  serious,  and  moist  gangrene  is  probable. 

In  strangulation,  which  does  not  stop  all  circulation,  the  veins  are  much 
more  affected  than  the  arteries,  and  the  part  consequently  becomes  extremely 
congested  (p.  47),  swollen,  and  ultimately  falls  into  a  state  of  moist  gangrene, 
as  often  seen  in  strangulated  bowel. 

Arrest  of  Gangrene. — The  cause  ceases  to  spread  and  its  effect  simi- 
larly ceases  to  advance.  Frequently  we  cannot  tell  how  an  inflammation  is 
arrested,  why  a  thrombus  ceases  to  extend,  and  so  forth  ;  but  upon  points  like 
these  the  arrest  of  advancing  gangrene  depends.  Gangrene  from  anaemia 
— i.  e.,  dry — often  ceases  just  below  a  joint  (ankle  or  knee)  around  which 
the  arterial  anastomosis  is  more  free  than  lower  in  the  limb. 

When  progress  of  the  gangrene  is  arrested  a  bright  red  line  of  inflamma- 
tion (called  the  line  of  demarcation,  p.  61)  separates  the  living  parts  from 
the  dead.  And  the  appearance  of  this  line  is  most  important  as  a  means  of 
prognosis,  because  it  shows  that  the  mischief  has  ceased,  and  that  there  is  a 
disposition  to  repair  its  ravages. 

Separation  of  the  Mortified  Part. — It  is  at  this  bright  red  line  of 
demarcation  that  the  dead  part  is  separated  by  ulceration.  A  narrow  white 
line,  due  to  elevation  of  the  cuticle  by  vesicles,  appears  along  the  edge  of 


Fig.  7. 


Separation  of  the  dead  part  in  dry  gangrene  from  exposure  (King's  Coll.  Mus.). 

living  tissue.  Separation  of  the  cuticle  occurs  here,  and  a  chain  of  minute 
ulcers  is  seen  under  it.  These  gradually  unite  and  form  a  chink,  which 
widens  and  deepens  till  it  reaches  the  bone  (Fig.  7).  Granulation  tissue 
forms  in  and  eats  away  the  living  tissue  wherever  it  is  in  contact  with  the 
dead ;  even  the  bones  are  at  last  ulcerated  through,  and  the  dead  part  is 
cast  off  (see  p.  61)  leaving  a  granulating  and  suppurating  surface.  Thus 
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the  whole  of  a  mortified  limb  may  be  amputated  ;  the  bone  and  tendons 
separating  lower  down,  and  being  more  slowly  detached  than  the  skin, 
muscles,  and  bloodvessels,  which  retract,  the  resulting  stump  is  irregularly 
conical.  When  granulation  has  duly  occurred,  this  process  of  separation  is 
unattended  with  hemorrhage,  the  vessels  being  closed  by  firm  adherent 
thrombi ;  but  when,  as  in  hospital  and  other  forms  of  moist  gangrene,  putre- 
faction or  other  intensely  irritant  and  mycotic  processes  are  going  on  close 
to  the  thrombi,  these  may  form  imperfectly,  or  soften  and  break  down  when 
formed,  and  the  separation  of  the  slough  may  be  attended  with  severe 
hemorrhage. 

Diagnosis. — It  is  often  impossible  to  tell  at  once  whether  a  part  is  or  is 
not  dead.  It  may  be  pale,  cold,  insensitive,  and  motionless  from  injury, 
cold,  and  other  causes,  or  swollen,  dark  blue,  and  covered  with  bloody  bullae, 
and  yet  recover.  The  signs  which  render  death  of  a  part  immediately 
certain  are  due  to  drying  and  putrefaction  ;  but  these  do  not  set  in  for  some 
time. 

Treatment  of  Gangrene  from  Disease. —  General:  Treat  any  general 
morbid  state  which  may  have  predisposed  to  gangrene,  and  endeavor  to 
improve  the  health  and  strength  of  the  patient.  Apart  from  specific  treat- 
ment of  Bright's,  diabetes,  etc.,  the  most  nourishing  and  easily  digestible 
diet  should  be  given  ;  a  little  alcohol  with  meals  may  aid  digestion.  Whilst 
paying  every  attention  to  local  hygiene,  see  that  surrounding  conditions  are 
favorable,  and  especially  that  ventilation  is  good.  Pain,  irritability,  and 
restlessness  must  be  allayed  by  opium  in  regular  small  doses,  or  occasional 
large  ones  (gr.  j  of  the  powder  or  n^xxx  of  the  tincture)  as  required.  A 
mixture  of  ammonia  and  bark  (F.  15),  is  useful. 

Treatment. — Remove  any  local  cause,  as  pressure,  a  strangulating  band, 
or  tension.  The  latter  may  very  frequently  be  done,  and  with  the  best 
effect,  in  all  spreading  inflammations,  in  those  which  so  commonly  arise  in 
the  tensely  cedematous  legs  of  cardiac  and  nephritic  subjects,  and  in  cases  in 
which  venous  obstruction  plays  a  prominent  part,  by  a  sufficient  number  of 
well-placed  incisions, one  to  two  inches  long  (see  "Phlegmonous  Erysipelas"). 
These  gape  and  act  probably  as  much  or  more  by  affording  a  ready  means 
of  exit  for  the  causes  of  inflammation,  which  are  being  forced  into  the 
tissues,  as  by  relieving  tension. 

All  parts  in  which  gangrene  is  threatening  should  be  elevated,  very  slightly 
in  cases  due  to  arterial  obstruction,  considerably  in  those,  from  obstruction 
of  veins  or  inflammation.  The  preservation  of  ivarmth  in  the  affected  part 
is  another  important  point,  and  is  best  effected  by  wrapping  the  part  in  a 
large  quantity  of  cotton-wool  and  maintaining  a  comfortable  external  tem- 
perature. 

Of  the  highest  importance  is  the  prevention  of  decomposition  in  parts, 
should  they  die.  Threatened  tissues  should  therefore  be  well  washed  with 
soap  and  warm  water,  and  then  with  warm  sublimate  solution  ;  breaches  of 
surface  should  as  far  as  possible  be  disinfected  with  sublimate  thickly  dusted 
with  crystals  of  iodoform,  and  the  whole  part  should  then  be  enveloped  in  a 
thick  covering  of  salicylic  wool,  if  this  be  at  hand,  and  a  silk  handkerchief 
sewn  over  all.  It  requires  changing  only  when  the  patient  presents  symp- 
toms which  may  be  relieved  at  the  wound,  or  when  an  offensive  smell  or 
any  discharge  comes  through. 

When  gangrene  is  established  before  the  patient  is  seen,  the  above  meas- 
ures will  still  be  best  to  arrest  its  advance,  but  septic  decomposition  will 
have  set  in  and  must  be  kept  in  check.  An  antiseptic  absorbent  wool 
dressing  will  favor  drying.  In  moist  gangrene  it  should  be  changed  fre- 
quently and  be  less  thick  than  in  aseptic  cases,  and  free  and  numerous  in- 


90 


MORTIFICATION. 


cisions  should  be  made  into  the  dead  parts  to  favor  the  escape  of  fluids.  It 
is  well  in  moist  gangrene  to  reduce  the  size  of  the  putrid  part  as  much  as 
possible,  so  absolutely  dead  parts  may  be  cut  away.  All  gentleness  must  be 
used  and  a  good  margin  left  between  the  section  and  the  living  tissues,  any 
interference  with  the  latter  readily  lighting  up  fresh  inflammation.  To  the 
surface  and  through  cuts  antiseptics  may  be  freely  applied  to  the  dead  parts 
— iodoform  or  powdered  boracic  acid  being  perhaps  the  best. 

When  the  soft  parts  have  ulcerated  through  and  retracted,  much  time  may 
be  saved  by  very  gently  retracting  them  with  the  aid  of  lateral  incisions  and 
dividing  the  bones  with  a  saw ;  otherwise  natural  separation  will  take  many 
months,  and  a  stump  incapable  of  healing  soundly  will  then  be  left. 

Amputation  in  Gangrene. — The  above  may  be  called  the  expectant 
treatment.  If  successful,  it  leaves  the  patient  with  the  longest  possible 
stump  :  but  no  line  of  demarcation  may  form,  and  in  severe  cases  the 
chances  of  death  from  septic  absorption,  pain,  and  exhaustion  are  many. 
Removal  of  the  diseased  part  has  therefore  to  be  considered. 

In  gangrene  from  injury  primary  amputation  immediately  above  is  the 
proper  treatment. 

In  rapidly  spreading  inflammatory  gangrene,  unchecked  by  incisions  etc., 
the  only  hope  lies  in  high  amputation  (see  "  Spreading  Gangrene"). 

In  extending  gangrene  from  thrombosis  of  calcareous  arteries  high  ampu- 
tation has  been  practised  in  a  few  cases  with  good  result.  Hutchinson  pro- 
poses that  amputation  through  the  lower  third  of  the  thigh  be  done  when 
the  patients  are  so  bad  that  they  must  keep  abed.  But  to  obtain  viable  flaps 
it  is  usually  unnecessary  to  go  so  high.  Hutchinson  would  apply  the  same 
treatment  to  the  inflammatory  form  of  senile  gangrene,  and  here  again  it  is 
probable  that  amputation  below  the  knee  would  answer  the  purpose,  anti- 
septics being  used.  The  prognosis  in  these  gangrenes  of  old  people  is  very 
bad  when  they  have  passed  the  ankle. 

In  gangrene  from  embolism,  amputation  should  be  done  immediately 
above  the  line  of  gangrene  so  soon  as  this  is  well  established. 

In  all  cases  the  general  state  of  the  patient  must  be  considered  and  so  far 
as  possible  improved,  before  resorting  to  amputation. 

Hemorrhage  during  the  separation  of  sloughs  is  best  treated  by  the 
cautery,  simple  pressure,  or  acupressure ;  these  failing,  amputation  will 
probably  be  required. 

Mortification  from  Pressure,  Bedsores,  Etc. — When  a  patient  is 
confined  to  bed  with  some  very  tedious  and  debilitating  maladv,  as  a  fever 
— and  especially  if  he  has  no  strength  to  shift  his  posture  occasionally — the 
skin  covering  various  projecting  bony  parts  (as  the  sacrum,  brim  of  the 
ilium,  or  great  trochanter)  is  apt  to  inflame  and  rapidly  ulcerate  or  slough, 
and  more  particularly  if  irritated  by  neglect  of  cleanliness  or  by  the  contact 
of  urine.  The  first  thing  complained  of  by  the  patient  is  often  a  sense  of 
pricking,  as  though  there  were  crumbs  or  salt  in  the  bed.  The  part  looks 
red,  then  becomes  excoriated  and  ulcerates,  or  turns  black  and  mortifies, 
frequently  right  down  to  the  bones.  This  accident  is  particularly  liable  to 
happen  if  the  spinal  cord  has  been  injured.  Often  these  sores  do  not  cause 
the  patient  to  make  any  complaint.  Similar  ones  often  form  where  splints 
or  bandages  press  on  bony  prominences — e.  g.,  malleoli,  iliac  spines,  inner 
condyles  of  humerus.  These  points  should  always  be  guarded  by  "  ring  " 
pads  of  gauze,  wool,  or  lint. 

Treatment. — When  long  confinement  to  bed  is  expected  a  water-bed 
should  be  had  if  possible.  Strong  spirit  or  Eau  de  Cologne  should  be  regu- 
larly applied  to  the  skin  of  the  back  and  hips,  to  harden  and  enable  itTto 
bear  pressure  better.     Light  friction  of  dependent  parts  with  the  hand 
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greased  with  some  ointment  (boracic)  should  be  performed  night  and  morn- 
ing for  five  to  ten  minutes  upon  all  patients  unable  to  change  their  position 
freely.  If  the  part  seems  likely  to  suffer,  in  the  absence  of  a  water-bed,  air 
pillows,  or  water- cushions,  shaped  like  a  ring,  should  be  arranged  to  relieve 
the  parts  from  all  pressure,  and  the  patient  should  be  made  often  to  lie  on 
his  side  or  face. 

Boracic  ointment  is  the  best  application  for  excoriations;  for  deep  sloughs 
boracic  fomentations,  and  dusting  with  iodoform  if  they  are  very  foul. 
Balsam  of  Peru  is  recommended  as  an  excellent  stimulant  antiseptic  in  these 
cases — either  pure  or  diluted  with  an  equal  part  of  vaseline ;  resin  ointment 
is  also  very  good. 


CHAPTER  VII. 

SCROFULA  AND  TUBERCULOSIS. 

Definition. — Scrofula,  or  its  equivalent,  struma,  is  commonly  defined  as 
that  condition  of  body  in  which  the  tissues  are  prone  to  inflammation  of  low 
intensity  and  protracted  course. 

Description. — It  has  been  held  that  certain  types  of  organism  manifest 
the  scrofulous  tendency  or  diathesis;  but  knowledge  of  temperament,  habit 
of  body,  complexion,  is  too  indefinite  to  permit  of  trustworthy  description, 
and  it  will  therefore  be  safer  to  await  in  each  case  the  manifestations  of 
scrofula  rather  than  venture  to  predict  on  such  grounds.1 

The  manifestations  of  scrofula  occur  in  most  of  the  tissues  of  the  body, 
but  foremost  comes  the  absorbent  system.  Here  the  lymphatic  glands  are 
singled  out,  and  they  yield  the  indolent  swellings— enlarged  glands — so  com- 
monly observed  in  the  neck,  and,  by  suppuration,  lead  to  the  puckered  scars 
which  point  to  past  inflammatory  action. 

Other  tissues  which  may  suffer  are,  the  skin  and  mucous  membranes;  of 
the  former,  witness  the  eczema,  frequently  pustular,  which  is  common  about 
the  head  and  face  (impetigo  of  the  scalp,  tinea  tarsi,  suppurative  discharge 
from  the  external  ear) ;  of  the  latter,  witness  the  conjunctivitis,  coryza, 
ozsena,  otitis  media,  also  the  catarrhs  of  the  bronchial  tubes,  the  intestine, 
the  bladder,  the  vagina,  the  vulva. 

Then  connective  tissue  structures  are  often  affected,  witness  the  frequency 
of  strumous  nodules  in  the  skin,  subcutaneous  abscesses,  arthritis,  osteitis. 
Or  the  several  organs  of  the  body,  in  particular  the  lungs,  kidneys,  and 
testicles,  may  show  the  above  tendency  to  chronic  inflammation. 

In  all  these  cases,  wherever  the  inflammation  may  localize  itself,  its  char- 
acteristics are:   (1)  that  it  is  apparently  easily  provoked,2  (2)  that  it  is 

1  Many,  indeed,  still  hold  to  the  view  that  a  special  type  of  body  is  found  with  the 
scrofulous  diathesis.  Sir  W.  Jenner's  description  of  this  type  (Med.  Times  and  Gaz., 
18G0,  Lecture  I.  on  Rickets)  may  be  given  :  "  Temperament,  phlegmatic  ;  mind  and 
body,  lethargic;  figure,  heavy;  skin,  thick  and  opaque;  complexion,  dull  pasty-look- 
ing; upper  lip  and  alae  of  nose,  thick;  nostrils,  expanded ;  face,  plain  ;  lymphatic 
glands,  perceptible  to  touch  ;  abdomen,  full ;  ends  of  long  bones,  rather  large  :  shafts, 
thick." 

2  We  are  dealing  with  the  clinical  features  of  scrofula,  and  this  easy  provocation  of 
inflammation  is  undoubtedly  a  clinical  fact,  though  it  may  admit  of  a  different  patho- 
logical interpretation,  as  we  shall  see  later  on. 
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rarely  sthenic,  (3)  that,  once  started,  the  inflammation  runs  a  chronic 
course. 

From  these  general  features  we  may  pass  to  more  special  ones  character- 
istic of  scrofulous  inflammation  and  easily  deducible  from  the  above.  First, 
easy  provocation  of  the  inflammation  means  that  we  shall  often  fail  to  dis- 
cover an  exciting  cause — the  swelling  of  the  gland  or  joint  seems  to  arise 
spontaneously — it  "  comes  of  itself."  Next,  from  the  fact  of  the  local  action 
not  running  high,  we  miss  the  heat  of  inflammation  (hence  the  name  "cold  " 
applied  to  scrofulous  abscesses),  also  the  redness  over  the  scrofulous  abscess 
which  in  pointing  lacks  the  vividness  of  acute  inflammation  and  is  more 
purplish  in  hue;  further,  pain  is  comparatively  slight  or  may  be  entirely 
absent.  Lastly,  owing  to  the  chronicity  of  the  process,  there  is  time  for 
organization  of  the  inflammatory  products  which  have  invaded  the  tissues 
around  the  focus  proper  of  the  disease,  hence  the  firm  thickened  base  of  the 
scrofulous  ulcer  with  its  infiltrated  everted  edges.  This  infiltration  is  some- 
times extremely  marked  in  the  neighborhood  of  a  scrofulous  joint,  and  may 
almost  fix  the  joint. 

Passing  to  the  morbid  anatomy  which  underlies  these  manifestations,  one 
must  separate  the  affections  of  skin  and  mucous  membranes  from  the 
affections  of  deeper  parts,  for  this  reason,  that  there  is  in  the  former  no  ten- 
dency toward  accumulation  of  the  products  of  inflammation  which  escape 
from  the  surface.  But  in  the  deeper  affections,  these  accumulate ;  and  in 
cases  of  long  duration,  examination  will  commonly  show,  occupying  the 
centre  of  the  inflammatory  focus,  be  it  in  lung,  kidney,  testicle,  or  lymphatic 
gland,  a  material  which  from  its  consistence  and  color  has  been  aptly  likened 
to  cheese.  Its  consistence  truly  varies  much  between  a  puriform  liquid  on 
the  one  hand  and  a  mass  of  mortary  or  chalky  hardness  on  the  other  ;  but 
very  commonly  indeed  the  cheesy  character  obtains,  and  hence  the  cheesy 
or  caseous  nodule  belongs  to  the  classical  description  of  scrofulous  lesions. 
Without  further  examination  of  this  cheesy  mass,  we  may  say  this — that  it 
consists  of  an  amorphous  debris,  the  yellow  tint  of  which  it  derives  from  the 
presence  of  fatty  particles;  these  fatty  particles  are  the  result  of  degener- 
ative changes  and  themselves  argue  chronicity.  We  shall  recur  to  this 
point. 

Etiology. — Scrofula  is  highly  hereditary,  and  in  very  many  case^  it  will 
be  possible  to  discover  a  history  of  some  one  or  other  of  the  above-men- 
tioned lesions  on  the  side  of  the  father  or  mother.  In  like  manner,  the 
brothers  and  sisters  of  the  patient  may  be  expected  to  show  in  varying 
degree  the  same  tendency.  The  manifestations  of  congenital  scrofula  do 
not,  as  a  rule,  appear  during  the  first  year  of  life,  but  from  the  second  year 
onward  during  the  whole  period  of  active  development,  they  are  common  ; 
the  first  two  decades  of  life  would  cover  the  period  of  most  active  manifesta- 
tion. In  middle  age,  and  thence  on,  scrofulous  lesions  are  not  common. 
But  scrofula  may  be  acquired  as  well  as  handed  on,  and  the  conditions 
which  tend  to  engender  it  are,  briefly,  improper  or  insufficient  food,  over- 
crowding, damp  dwellings — in  fact,  all  those  conditions  which  are  included 
under  "  Faulty  Hygiene."  These  conditions  will  clearly  have  most  effect 
during  the  period  of  active  growth  of  the  body,  and  hence  another  reason 
for  the  prevalence  of  scrofula  during  the  first  two  decades  of  life. 

It  is  not  uncommon  for  scrofulous  affections  to  make  their  appearance  for 
the  first  time  shortly  after  some  recent  exhausting  disease — e.  g.,  some  one  of 
the  acute  specifics — measles,  scarlet  fever,  smallpox,  typhoid  ;  but  these  must 
rank  rather  as  accidental  predisposing  causes,  bringing  to  light  a  tendency 
which  else  might  have  remained  latent. 

The  relationship  of  syphilis  to  scrofula  is  probably  of  the  same  kind — viz., 
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predisposing ;  but  be  this  as  it  may,  it  is  certain  that  many  of  the  manifesta- 
tions of  scrofula  occur  in  the  children  of  syphilitic  parents.  The  children 
of  parents  of  tender  years,  also  those  of  parents  advanced  in  life,  are  liable 
to  scrofulous  affections. 

Tuberculosis. 

Whilst  scrofula  is  a  term  used  in  a  clinical  rather  than  in  a  pathological 
sense,  or  at  least  includes  much  of  the  clinical  element,  tubercle  is  essentially 
a  pathological  terra,  and  hence  the  subject  of  tuberculosis  will  be  best  ap- 
proached from  the  side  of  pathology.1 

The  term  tubercle  is  applied  to  certain  morbid  products  which  are  found  in 
the  body.  These  to  the  naked  eye  certainly  do  not  present  great  similarity; 
they  include : 

(a)  Masses  of  very  variable  size,  ranging  from  the  size  of  a  pea  or  lentil 
to  that  of  a  billiard  ball,  rarely  beyond  this,  which  masses  are  of  a  yellowish 
color  and  somewhat  cheesy  consistence. 

(6)  Minute  seed-like  or  shot-like  bodies,  which  may  vary  from  the  size  of 
a  pin-head  downward,  and  in  color  may  be  either  gray  and  semi-translucent, 
resembling  then  a  grain  of  boiled  sago,  or  opaque  and  white,  or  yellowish- 
white. 

The  former  (a)  go  by  the  name  of  crude,  or  sometimes  yellow  tubercle ; 
the  latter  (b)  by  the  name  of  miliary  tubercle,  or  of  gray  granulation. 

The  term  yellow  tubercle  for  the  large  masses  is  bad ;  for  the  smaller 
masses,  we  have  seen,  may  also  be  yellow,  and  for  this  same  reason  the  name 
"  gray  granulation  "  cannot  be  used  as  synonymous  with  miliary  tubercle, 
for  it  names  only  a  stage  of  the  miliary  tubercle.  The  grounds  on  which 
these  two  forms  are  both  named  tubercle  are  the  following:  First,  the  two 
forms  may  frequently  be  found  associated  :  either  miliary  tubercles  are 
scattered  round  about  the  cheesy  mass  of  crude  tubercle,  or  a  patient  will 
be  taken  with  a  rapidly  fatal  illness,  and  at  the  post-mortem,  miliary  tuber- 
cles will  be  found  scattered  through  the  tissues  of  the  body,  and  with  them 
in  some  organ  or  tissue  of  the  body  a  caseous  nodule.  Next,  it  is  frequently 
possible  to  trace  the  passage  of  the  miliary  tubercle  from  the  gray  translu- 
cent stage  to  the  opaque,  white,  or  yellow  stage,  and  we  may  readily  perceive 
how  from  such  transformation,  and  from  a  confluence  of  adjacent  miliary 
nodules,  it  would  be  possible  to  build  up  the  larger  yellow  mass.  Lastly, 
we  may  actually  witness  this  building-up;  for  close  examination  of  a  nodule 
of  crude  tubercle,  such,  for  instance,  as  we  meet  with  in  the  brain,  will  reveal 
the  following  structure  surrounding  the  large  caseous  mass  —  a  delicate 
grayish-pink  layer  of  granulation  tissue,  and  in  this  layer  minute  nodules, 
answering  to  the  description  of  typical  miliary  tubercles.  The  relationship 
is  so  close  here  that  there  is  no  doubting  that  the  large  caseous  mass  is  a 
conglomeration  of  miliary  tubercles  which  have  passed  into  the  yellow  stage. 
The  fittingness  of  the  term  "conglomerate"  tubercle,  introduced  by  Vir- 
chow,  to  designate  the  mass  of  crude  tubercle,  will  be  apparent,  and,  indeed, 
we  shall  best  keep  in  mind  the  relation  of  the  two  forms  of  tubercle  by 
speaking  of  them  as  discrete  miliary  tubercle  and  conglomerate  tubercle.  In 

1  We  may,  however,  refer  here  to  the  type  of  organism  which  is  held  to  manifest 
the  tendency  to  tuberculosis.  The  following  is  Sir  W.  Jenner's  description:  Nervous 
system  highly  developed  ;  mind  and  body  active;  figure  slim;  adipose  tissue  small  in 
quantity;  organization  generally  delicate  ;  skin  thin  ;  complexion  clear  ;  superficial 
veins  distinct ;  blush  ready;  eyes  bright;  pupils  large,  lashes  long  ;  hair  silken;  face 
oval,  good-looking  ;  ends  of  long  bones  small,  shafts  thin  and  rigid  ;  limbs  straight; 
teeth  cut  early  ;  children  run  alone  and  talk  early. — Med.  Times  and  Gazette,  loc.  ext. 
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Fig.  8. 


addition  to  these,  which  constitute  the  nodular  tubercle  of  Laeunec,  we  have 
the  infiltrating  variety.  In  this  there  is  a  diffuse  cell-infiltration  (Fig.  8), 
transforming  the  synovial  membrane  of  a  joint,  for  example,  into  a  layer  of 
granulation  tissue  half  an  inch  thick  or  more.  This  variety  is  very  impor- 
tant in  surgery,  for  it  is  the  pathological  lesion  in  many  cases  of  local  tuber- 
culosis. 

Structure  of  the  Miliary  Tubercle.  —  In  the  earliest  stage,  this 
minute  body,  which  is  not  bigger  than  a  millet-seed,  and  is  of  a  translucent 
gray  color,  shows  under  the  microscope  a  dense  clustering  of  cells  into  which 
no  vessels  penetrate.  The  cells  are  round  and  quite  like  leucocytes.  We 
have  thus  before  us  a  structure  which  may  be  likened  to  a  bead  of  non-vas- 
cular granulation  tissue  (Fig.  10).    At  a  later  stage,  the  tubercle  beiug  now 

somewhat  bigger,  will  show,  besides  the 
above,  cells  {epithelioid)  of  larger  size, 
with  well-marked  oval  nuclei  resembling 
epithelial  cells ;  in  addition  huge  multi- 
nuclear  masses  of  protoplasm  may  be 
found,  more  especially  in  the  central 
parts  of  the  knot;  these  are  the  so-called 
giant  cells  (Fig.  9).  Traversing  this 
cluster  of  cells  may  be  found  the  re- 
mains of  the  connective  tissue  of  the 
part  as  a  supporting  reticulum.  In  the 
infiltrating  form  the  microscope  usually 
shows  the  presence  of  numerous  collec- 
tions of  large  cell  forms  similar  to  those 
of  miliary  tubercle,  embedded  in  the 
granulation  tissue  (Fig.  8),  in  which 
they  are  quite  invisible  to  the  naked 
eye.  Sometimes  these  collections  are 
scarce;  the  granulation  tissue  is  tuber- 
cular because  of  its  cause,  not  because 
it  contains  tubercles.  Now  all  the  ele- 
ments above  described,  round  cells,  epi- 
thelial cells,  giant  cells,  may  be  found 
in  any  granulation  tissue  (p.  61),  and  so  far  there  is  nothing  specific  in  the 
structure;  but  though  this  is  so,  the  life-history  of  the  miliary  tubercle  is 
specific,  for  the  tendency  is  always  toward  necrosis — the  gray  bead  becomes 


X  70.  Section  of  capsule  of  hip  in  a  case  of 
liip-joint  disease.  In  the  granulation  tissue  are 
uniformly  distributed  tubercles  with  central  giant 
cells  and  degenerating  epithelioid  and  small  cells. 
The  upper  giant  cells  contained  two  bacilli 
Koch). 
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X  700.  A  giant  cell  with  radially  arranged  ba- 
cilli ;  from  a  cheesy  bronchial  gland  in  a  case  of 
miliary  tuberculosis  (Koch). 


X  700.  Cellular  tissue  from  the  margin  of  a  men . 
ingeal  tubercle ;  very  numerous  bacilli  lie  among 
the  colls,  of  which  only  the  nuc  eiare  stained  (Koch)- 


opaque  at  its  centre,  the  opacity  spreads  till  it  involves  the  entire  bead 
and  a  yellow  tinge  is  acquired.  Examined  now,  the  cells  may  be  found  in 
large  part  replaced  by  a  detritus  of  albuminous  and  fatty  granules,  or  may 
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present  blocks  of  homogeneous  hyaline  appearance  (coagulation-necrosis  of 
the  cells).  As  a  key  to  this  tendency  to  necrosis  the  extravascular  nature 
of  the  structure,  which  persists  throughout,  must  be  remembered  ;  but  it  is 
possible  that  the  action  of  the  bacillus  (Cheyne)  is  still  more  to  blame.  The 
.  caseous  mass  may  remain  dry  and  ultimately  calcify,  or  it  may  more  or  less 
rapidly  soften  into  a  puriform  fluid,  excite  inflammation,  and  tend  toward 
the  nearest  surface. 

Pathology  of  Tuberculosis. — We  now  come  to  a  very  important  point. 
What  is  the  significance  of  the  scattered  miliary  tubercles  which  are  found 
so  commonly  immediately  around  the  caseous  nodule?  And  what  is  the 
meaning  of  the  sudden  outbreak  of  an  acute  disease  which  reveals,  on  the 
death  of  the  patient,  the  tissues  of  many,  perhaps  most,  organs  strewn  with 
miliary  nodules;  and  then  in  some  out-of-the-way  corner,  perhaps,  a  yellow 
focus  of  conglomerate  tubercle  which  obviously  is  of  much  older  date  than 
the  scattered  miliary  bodies?  The  demonstration  of  the  structural  relation- 
ship of  crude  and  miliary  tubercle  is  a  step  toward  answering  this  question, 
but  only  a  step.  The  answer  would,  however,  be  forthcoming,  supposing 
we  could  prove  the  presence  of  the  same  poison  in  the  yellow  focus  of  con- 
glomerate tubercle,  and  also  in  the  discrete  miliary  tubercles:  for  then  the 
occurrence  of  miliary  bodies  immediately  around  this  focus  would  find  its 
explanation  in  an  escape  of  the  poison  into  the  parts  around — while  the 
sudden  outburst  of  the  general  disease  would  be  explained  by  the  escape  of 
a  particular  poison  into  the  blood,  the  particles  being  arrested  at  many 
points  in  the  tissues.  A  chemical  poison  would  not  produce  the  localized 
secondary  inflammations. 

Arguments  based  on  such  reasoning  led  to  the  theory  of  the  infectiveness 
of  the  caseous  mass,  and  the  demonstration  of  the  conglomerate  nature  of 
this  mass,  whose  essential  unit  of  structure  was  a  minute  bead  or  granule,  led 
up  to  the  classification  of  tubercle  as  one  of  the  infective  granulomata  (p.  55). 
The  infectiveness  of  tubercle  has  now  been  well  established  (1)  by  the  inocu- 
lation experiments,  especially  of  Cohnheim  and  Salomonsen,  who  placed 
fragments  of  tubercular  material  in  the  anterior  chambers  of  rabbits'  eyes 
and  produced  a  local  tuberculosis  quickly  becoming  general,  and  (2)  by  the 
investigations  of  Koch,  who  has  isolated  the  virus  upon  which  the  infective- 
ness of  tubercular  stuff  depends.    The  steps  in  the  proof  were  these: 

1.  The  demonstration,  by  a  special  mode  of  staining,  of  the  constant  pres- 
ence of  a  specific  organism  in  a  tubercular  foci. 

2.  The  separation  from  morbid  products  and  pure  cultivation  of  this 
organism. 

3.  The  inoculation  of  animals  with  the  pure  cultivation — i.  e.,  with  the 
organism  only — and  the  invariable  production  in  suitable  animals  of  tuber- 
culosis. 

Koch's  results  have  been  confirmed  by  other  observers,  and  it  may  now 
be  considered  as  well  established  that  the  organism  (Bacillus  tuberculosis) 
described  by  him  is  the  specific  irritant  productive  of  tubercle.1 

1  Character  of  the  bacilli:  Motionless  rods,  measuring  in  length  from  one-fourth  to 
one-half  the  diameter  of  a  red  blood-corpuscle  ;  in  breadth  one- fifth  to  one-sixth  the 
length.  Frequently  slightly  curved.  Multiplication  takes  place  by  spores  ;  these  are 
oval  bodies,  two  to  six,  as  a  rule,  in  each  bacillus.  They  are  most  common  in  the 
giant-cells  (Fig.  9),  much  less  so  between  the  smaller  cells  (Fig.  10) ;  they  are  less 
numerous  in  chronic  cases  of  infiltrating  tubercle,  and  may  be  very  rare.  The  bacilli 
are  not  known  to  occur  normally  outside  the  animal  organism  Cultivation  experi- 
ments have  shown  that  they  are  of  very  slow  growth,  that  to  flourish  they  require  a 
temperature  of  over  30°  C.  (86°  F  ),  and  that  the  medium  must  be  either  blood  serum 
or  meat  liquor.    Obviously  the  animal  body  yields  the  required  conditions. 
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With  this  discovery  the  pathology  of  tubercle  is  still  only  half  complete. 
Why  do  we  not  all  become  tuberculous  ?  The  bacilli  of  tubercle  escaping 
from  the  body  of  the  tuberculous  by  various  channels  must  be  inhaled  as 
dust  by  the  many — why  do  the  few  alone  sutler?  Obviously  the  only  ade- 
quate explanation  is  that  the  tissues  of  some  must  offer  a  more  favorable  soil 
for  the  development  of  the  germs  than  the  tissues  of  others.  Therefore,  in 
addition  to  a  specific  irritant,  there  must  be  a  specific  susceptibility  to  cover 
all  the  facts.1  With  these  two  data  allowed,  we  may  summarize  very  shortly 
the  chief  facts  in  the  pathology  of  tubercle  as  follows.  The  Bacillus  tuber- 
culosis gains  access  to  the  tissues,  with  air  or  with  the  food,  the  former  being 
the  more  common  mode;  having  lodged,  the  soil  being  suitable,  the  germ 
proceeds  to  multiply  in  loco.  The  presence  of  the  germ  in  the  tissues  is  a 
very  mild  chronic  irritant,  and  causes  corresponding  inflammation.  The 
products  of  inflammation  gather  around  the  focus  of  irritation  and  take  the 
special  structural  arrangement  which  has  been  described,  and  show  the 
special  tendency  toward  necrosis  which  has  been  noted.  This  necrosis  is  the 
one  usual  to  albuminous  tissues,  viz.,  fatty.  The  rods  are  carried  probably 
by  leucocytes  into  the  parts  immediately  adjacent,  and  a  series  of  secondary 
foci  spring  up  around  the  primary  focus,  the  secondary  foci  pass  through 
similar  stages  toward  necrosis,  and  from  proximity  blend  with  the  primary 
focus;  thus  the  process  spreads  by  means  of  a  progressive  local  infection. 
There  may  thus  result  destruction  of  half  or  more  of  an  entire  organ,  still 
we  have  to  deal  only  with  a  local  disease.  But  at  any  moment  the  germs 
may  find  entry  to  the  blood,  either  indirectly  by  way  of  lymph  channels,  or 
by  direct  access  to  the  blood-stream,  the  walls  of  a  vein  or  artery  becoming 
tuberculous  and  the  growth  of  bacilli  actually  penetrating  their  lumina. 
Being  then  carried  to  all  parts  of  the  body  and  lodging  here  and  there,  they 
cause  an  indefinite  number  of  secondary  foci,  and  the  disease  now  has  passed 
from  a  local  to  a  general  disease — acute  miliary  tuberculosis.  The  secondary 
foci  would  doubtless  pass  through  stages  precisely  similar  to  those  just 
described  in  the  local  process,  but  that  death  occurs  before  such  is  possible — 
the  patient  dying  with  all  or  most  of  the  miliary  nodules  in  the  stage  of  the 
gray  granulation. 

It  has  long  been  known  that  one  great  danger  of  patients  with  scrofulous 
disease  of  a  bone,  joint,  or  other  part  is  the  outbreak  of  general  tuberculosis. 
Naturally  this  caused  pathologists  to  regard  the  cheesy  products  of  scrofu- 
lous inflammation  as  very  similar  to  the  cheesy  tubercle.  It  is  rapidly  be- 
coming more  and  more  certain  that  there  is  no  difference  between  them. 
The  microscope  shows  that  in  strumous  granulation  tissue  miliary  tubercles 
(Fig.  8)  are  always,  or  almost  always,  present  before  caseation  sets  in ;  and 
Koch  and  other  observers  have  shown  that  the  products  of  scrofulous  inflam- 
mation when  inoculated  upon  animals,  induce  ordinary  tuberculosis.  T,hey 
have  demonstrated  B.  tuberculosis  in  the  inflamed  tissues  (though  often  in 
very  small  numbers),  and  have  obtained  pure  cultivations  of  the  bacillus 
from  them.  It  seems,  therefore,  that  "scrofulous"  and  "tubercular"  are 
synonymous;  that  a  scrofulous  inflammation  is  caused  by  B.  tuberculosis. 
Some  still  hold  that  tubercles  and  bacilli  are  grafted  on,  as  it  were,  to  a 
scrofulous  inflammation.  But  inflammations  by  causes  other  than  B.  tuber- 
culosis are  not  excited  and  maintained  in  strumous  subjects  with  such  extra- 
ordinary ease  as  to  require  the  hypothesis  that  the  tissues  are  excessively 
vulnerable.    If  the  diseased  part  (gland,  synovial  membrane,  etc.)  be  com- 

1  The  inoculation  experiments  on  animals  bear  this  out;  for  whereas  some  animals 
take  tubercle  with  the  greatest  readiness — e.  g.,  rabbits,  guinea-pigs,  ruminants — others 
are  very  difficult  to  infect — e.g.,  dogs  and  rats.  We  see  here  that  the  tissues  offer  a 
more  or  less  favorable  nidus  to  the  same  poison. 
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pletely  removed,  an  operation  wound  in  the  strumous  generally  heals  well. 
A  strumous  or  tubercular  subject  is,  therefore,  one  whose  tissues  favor  the 
growth  of  B.  tuberculosis. 

The  most  important  point  to  be  learnt  from  the  above  is  that  every  tuber- 
cular focus  is  a  danger  to  parts  around  by  local  infection,  and  also  to  the 
system  at  large  by  general  infection.  It  is  not  so  certainly  fatal  as  a  cancer, 
for  the  tubercular  material  may  become  encapsuled  and  calcified  or  elimi- 
nated ;  but  the  probability  of  infection  is  so  great,  and  the  course  of  tubercular 
inflammations  so  chronic,  that  it  is  frequently  right  to  remove  the  disease 
completely  by  the  various  operations  of  erasion,  excision,  or  amputation. 

Having  thus  included  in  the  morbid  anatomy  of  tubercle  the  lesions  of 
scrofula,  it  remains  for  us  to  complete  the  pathology  by  showing  how  the 
bacilli  gain  access  to  the  scrofulous  gland  or  joint.  Koch's  explanation 
of  this  is  that  the  access  is  not  a  direct  one,  but  that  the  bacilli  entering 
primarily  by  the  lung  or  the  bowel  establish  a  local  tuberculous  focus — 
most  probably  in  some  lymphatic  gland,  and  that  from  this  focus  bacilli 
enter  the  blood  stream  and  accidentally  lodge  in  some  part  or  other  of  the 
body.  The  difference  between  this  mode  of  infection  of  the  blood  stream, 
and  that  which  gives  rise  to  general  tuberculosis,  would  lie  in  this,  that  in 
the  former  case  only  a  very  limited  number  of  bacilli  (Koch  says  only  one) 
gain  access  to  the  blood,  in  the  latter  an  indefinite  number.  For  the  infec- 
tion of  superficial  glands — e.  g.,  the  cervical — Koch  suggests  local  infection, 
through  some  scratch  or  other  of  that  portion  of  the  skin  whose  lymphatics 
drain  into  the  affected  gland.  Many  of  the  lesions  of  scrofula  would 
then  rank  as  secondary,  whilst  lesions  of  lung  would  be  primary,  resulting 
from  direct  inoculation.  The  bowel  lesions  (tuberculous  ulceration)  may  be 
the  result  of  direct  primary  inoculation — e.  g.,  from  the  ingestion  of  food 
containing  tuberculous  matter;  but  far  more  commonly  they  result  from  the 
swallowing  of  sputa  containing  bacilli,  the  patient  infecting  his  bowel  from 
his  lungs — this  ulceration  would  be  secondary. 

Lastly,  the  tubercle  theory  of  scrofula  must  account  for  the  skin  eruptions 
and  catarrhs  of  mucous  membranes  which  are  frequent  in  the  scrofulous. 
Have  we  here  also  to  do  with  a  specific  irritation  by  bacilli  ?  This  is  a  ques- 
tion not  yet  definitely  answered,  but  it  seems  not  improbable  that  such  is  the 
case.  Should  this  be  established  then,  one  of  the  last  remaining  objections 
to  the  unity  of  the  two  diseases  would  be  met.  That  cheesy  glands  form 
secondarily  to  scrofulous  inflammation  of  skin  is  well  known. 

Etiology  of  Tubercle. — This  has  been  very  largely  covered  in  discuss- 
ing the  pathology  of  the  disease,  but  some  points  still  remain  for  considera- 
tion. We  may  say  first  that  there  is  no  evidence  that  the  bacilli  of  tubercle 
are  derived  from  any  other  source  than  the  animal  organism,  nor  any  evi- 
dence that  harmless  bacteria  may,  under  certain  conditions  in  the  body, 
develop  into  the  poisonous  bacilli  of  tubercle.  How  is  the  poison  conveyed? 
In  the  vast  majority  of  cases  the  vehicle  will  be  the  sputa  of  a  patient  already 
suffering  from  the  disease.  The  sputa  drying  on  some  texture  or  other — e.  g., 
the  handkerchief — will  shake  into  the  air  with  the  fluff  from  the  texture,  and 
as  dust  will  be  inhaled.1  The  evacuations  from  the  bowel  of  the  phthisical 
may  contain  numerous  bacilli,  but  the  danger  of  contamination  of  the  air 
from  this  source  will,  with  ordinary  cleanliness,  be  but  slight. 

Since  animals  are  subject  to  tubercle,  they  too  will  be  a  source  of  infection 
to  us,  but  in  a  different  way,  for  they  do  not  spit,  and  the  evacuations  appear 

1  The  Ions;  vitality  of  the  tubercle  germs  must  here  be  borne  in  mind.  In  dried 
sputa  they  have  been  found  infective  after  186  days.  See  experiments  of  Fischer  and 
Schill  (Koch,  Die  Aetiologie  der  Tuberkulose). 
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to  contain  the  bacilli  only  exceptionally.  On  the  other  hand,  the  milk  of 
tuberculous  cows  is  undoubtedly  in  many  cases  a  source  of  infection,  but 
only  when  the  udders  are  actually  diseased  (Koch) ;  and  the  flesh  of  tuber- 
culous oxen  (Perlsucht)  and  tuberculous  pigs  will  be  poisonous.  This  last 
danger,  however,  is  less  than  it  appears,  for  the  tuberculous — i.  e.,  caseous — 
lesions  will  be  apparent,  and  will  naturally  be  avoided ;  the  meat  will 
obviously  be  diseased.  With  the  exception  then  of  the  milk,  the  danger 
from  animals  will  not  be  great,  and  in  any  case  far  less  than  from  ourselves. 
Then,  as  to  susceptibility ;  this,  we  have  seen,  plays  an  important  part.  We 
shall  have  herein  an  explanation  of  the  hereditary  transmission  of  tubercu- 
losis ;  it  will  be  that  the  parent  hands  down  to  his  offspring  tissues  suitable 
for  the  cultivation  of  the  bacilli — a  good  soil.1  We  must  observe  here,  that 
this  susceptibility  will  include  build  of  body,  which  also  may  be  handed 
down.  This  finds  application  in  the  narrow,  flat,  ill-formed  chests,  chests  of 
small  capacity  and  feeble  movements,  which  are  probably  associated  with 
feeble  ciliary  action  in  the  air-tubes.  Such  chests  are  handed  on  from 
parent  to  child,  and  are  so  frequently  observed  in  those  who  are  or  who 
become  tuberculous  in  their  lungs. 

The  doctrine  of  distinct  special  types  of  body  in  scrofulosis  and  tubercu- 
losis (footnotes  on  pp.  91,  93)  will  obviously  fail  with  the  proof  of  the 
identity  of  the  two  processes. 

Sex,  so  far  as  is  known,  plays  no  part  in  the  etiology  of  tubercle.  Con- 
cerning age,  it  must  be  noted  that  cases  of  congenital  tuberculosis  or  of 
tuberculosis  in  the  newborn  are  extremely  rare.  This  means  that  only  very 
exceptionally  will  the  foetus  become  infected  in  utero. 

As  to  predisposing  causes,  these  will  take  effect  in  the  direction  of  lowering 
the  vitality  of  the  organism.  They  will  be  the  same  as  those  already 
enumerated  under  the  etiology  of  scrofula,  viz.,  overcrowding,  damp  dwell- 
ings, insufficient  food  and  clothing,  etc.  Dampness  in  particular  bears  very 
strongly  on  the  subject,  as  shown  by  the  relationship  of  phthisis  and  a  water- 
logged soil. 

Predisposing  causes  in  the  shape  of  disease,  bronchitis,  measles,  typhoid, 
etc.,  may  be  again  mentioned. 

Treatment. — For  the  surgical  treatment,  by  erasion,  enucleation,  exci- 
sion, reference  must  be  made  to  the  special  sections  on  diseases  of  bones,  etc. 
In  parts  not  accessible  to  the  knife  it  may  be  possible  still  to  apply  local 
treatment,  as  in  the  inhalation  of  antiseptic  vapors  in  diseases  of  the  lungs; 
but  this  treatment  is  still  on  its  trial,  and  as  yet  the  results  are  of  doubtful 
interpretation.  We  shall  in  such  cases,  and  indeed  in  all  cases  which  do 
not  admit  of  vigorous  local  treatment,  probably  do  better  by  endeavoring  to 
increase  the  resisting  powers  of  the  tissues  by  a  hygienic  and  tonic  treat- 
ment. This  is  perfectly  scientific  treatment,  as  scientific  as  the  destruction 
of  the  organisms  themselves  would  be.  To  this  end  are  indicated  country 
air,  and,  in  particular,  sea  air,  also  that  of  high  altitudes  and  high  latitudes, 
on  account  of  its  purity ;  a  diet  in  which  fats,  to  the  extent  to  which  they 
can  be  borne  by  the  stomach  and  assimilated,  should  preponderate  (cod-liver 
oil  is  here  of  the  greatest  value  and  must  rank  as  a  food),  and  drugs  of  the 
class  of  tonics  and  alteratives — e.  <?.,the  mineral  acids,  bark,  quinine,  the  pre- 
parations of  iodine,  the  hypophosphites  (e.  g.,  Fellows's  syrup),  the  phos- 
phates (e.  g.,  Parrish's  food)  ;  acid  tonics ;  light  bitter  tonics ;  preparations 
of  iron,  according  to  the  age  and  condition  of  the  patient.    It  may  here  be 

1  Heredity  will,  no  doubt,  be  capable  of  being  explained  away  in  part  on  the  ground 
that  the  child  inhabit?  the  same  dwelling  as  the  parent,  and,  therefore,  is  exposed 
directly  to  infection  if  the  parent  be  tuberculous  ;  but  there  are  facts  in  heredity  which 
do  not  admit  of  this  explanation. 
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remarked  that  iron  preparations  and  cod-liver  oil  and  the  phosphates  are 
medicines  which  are  to  be  taken  up  by  the  alimentary  tract  much  in  the 
same  way  as  food ;  therefore,  if  a  furred  condition  of  the  tongue,  together 
with  signs  of  gastric  or  intestinal  disturbance,  want  of  appetite,  constipation, 
etc.,  exist,  it  will  be  best  to  treat  these  first  by  gentle  aperients  and  tonics  to 
the  alimentary  tract :  for  this  purpose  few  remedies  are  more  valuable  than 
small  doses  of  rhubarb  and  soda  or  rhubarb  and  magnesia,  or,  in  a  child, 
small  doses  of  castor  oil,  t\  v,  three  or  four  times  daily.  Having  obtained 
a  clean  tongue  and  regular  action  of  the  bowels,  the  iron  and  cod-liver  oil 
treatment  will  find  its  proper  place. 

On  the  subject  of  scrofula  and  tuberculosis,  consult  Dr.  Gee's  article  in 
Quain's  Dictionary  of  Medicine;  Green's  Manual  of  Pathology,  sixth  edition  ; 
the  Text-Books  of  Pathology  of  Birch-Hirschfeld,  second  edition,  and  Ziegler, 
third  edition;  and  in  particular,  Koch's  article  on  the  "^Etiology  of  Tuber- 
culosis," in  the  Mittheilungen  aus  dem  kaiserlichen  Gesundheitmmte,  vol.  ii. 


CHAPTER  VIII. 

LEPROSY  (ELEPHANTIASIS  GRiECORUM) ;  GLANDERS 
AND  FARCY. 

Leprosy  is  a  constitutional  disease  of  chronic  course,  marked  by  curious 
pigmentary  changes,  by  the  development  of  diffuse  or  nodular  infiltrations 
in  the  skin,  and  by  perversions  of  sensibility  (hyperesthesia,  anaesthesia). 
The  mucous  membranes  may  suffer  as  the  skin.  The  patient  generally  suc- 
cumbs to  a  specific  form  of  cachexia.  All  or  many  of  the  above  symptoms 
may  be  present  in  the  same  case,  but  the  cutaneous  and  nervous  symptoms 
may  occur  quite  separately. 

Leprosy  is  an  endemic  disease  owning  a  very  curious  geographical  distri- 
bution. During  the  middle  ages  it  abounded  in  England  and  Scotland,  and, 
indeed,  in  Central  Europe  generally,  and  hospitals  were  erected  for  the  care 
and  seclusion  of  the  victims.  It  lingered  in  Scotland  after  it  was  extinct  in 
England,  and  last  of  all  in  the  Shetland  Islands.  It  now  flourishes  in  Nor- 
way and  Iceland,  and  is  met  with  also  in  Spain  and  Italy.  In  Crete  and 
Palestine  it  is  found  as  of  old ;  it  infests  the  East  and  West  Indies,  and  has 
been  imported  into  Canada  and  Honolulu.  It  seems  quite  independent  of 
climate  and  elevation  ;  affects  the  people  of  certain  villages,  not  those  of 
neighboring  ones.  Like  all  imported  diseases,  it  is  usually  most  prevalent 
on  the  sea-coast. 

It  has  not  been  possible  to  refer  the  disease  to  any  particular  kind  or  state 
of  soil — e.  g.,  marsh  land — nor  to  any  particular  diet  (fish) ;  the  disease  in  the 
past  has  been  treated  as  contagious,  and  pathological  evidence  has  somewhat 
revived  this  theory,  but  the  conditions  necessary  for  its  transmission  must 
be  very  special.  It  has  been  said  to  be  hereditary  ;  but  this  again  has  been 
disputed  ;  so  there  has  been  and  is  still  great  obscurity  as  to  the  conditions 
under  which  the  disease  originates. 

Symptoms. — The  clinical  features  of  the  disease  range  themselves  to  form 
three  types — the  macular,  the  nodular  or  tuherculated,  the  anozsthetic.  Pro- 
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dromal  symptoms  indicative  of  general  failure  of  health  are  usual,  extending 
over  weeks  or  even  years. 

The  nodular  form  begins  with  the  development  of  spots  or  patches  of  a 
red  or  red- brown  color,  which  range  in  size  from  a  sixpenny-piece  to  the 
palm  of  the  hand ;  they  may  be  slightly  raised,  are  tender  to  the  touch,  and 
partly  disappear  under  pressure.  The  spots  are  irregularly  distributed  over 
the  face,  trunk,  and  extremities.  This  stage  is  generally  spoken  of  as  the 
macular  form  of  the  disease;  it  may  persist  for  weeks  or  months.  Then,  or 
sometimes  not  till  two  or  three  years  after,  nodules  appear,  varying  from  the 
size  of  shot  up  to  that  of  hazelnuts,  red-brown  in  color,  firm  or  soft,  the 
cuticle  over  them  sometimes  slightly  scaling.  They  come  out  in  successive 
crops  at  short  or  long  intervals.  The  face  is  chiefly  selected — the  eyebrows, 
nose,  lips,  cheeks,  ears;  the  diffuse  and  nodular  thickening  of  these  parts 
produces  a  peculiar  leonine  aspect  of  countenance  (Fig.  11).    The  hands, 


Fig.  11. 


Tubercular  leprosy.    Drawn  by  Moonesiiwniy. 


feet,  limbs,  mostly  on  the  extensor  aspects,  and  trunk,  may  show  similar 
diffuse  infiltration  and  nodules.  The  course  of  the  thickenings  is  usually 
very  chronic.  Their  fate,  having  reached  maturity,  may  be  slow  disappear- 
ance, patches  of  pigmented  atrophic  skin  marking  their  site,  or  they  may 
break  down  into  indolent  ulcers,  and  by  extension  to  the  deeper  parts  and 
progressive  necrosis  produce  great  destruction — lepra  mutilans.  The  mucous 
membrane  of  the  mouth,  tongue,  and  larynx  may  suffer  similarly,  implication 
of  the  larynx  being  shown  by  a  peculiar  hoarse  voice.  Sooner  or  later  a 
patchy  form  of  anaesthesia  of  the  surface  develops,  with  the  progress  of  the 
disease  the  constitution  generally  suffers,  a  condition  of  low  vitality  is  estab- 
lished, and  at  the  end  of  some  eight  to  ten  years  the  patient  dies  of  cachexia 
or  of  some  complication :  exhausting  diarrhoea,  lung  affections,  etc.  In 
England  one  is  very  apt  at  first  to  mistake  nodular  leprosy  for  syphilis, 
especially  if  this  disease  be  also  present. 
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The  Anaesthetic  Form. — We  have  seen  anaesthesia  appear  in  connection 
with  the  nodular  and  macular  forms  of  leprosy,  but  apart  from  such  the 
anaesthesia  may  appear  in  skin  which  looks  quite  healthy  or  in  parts  of  the 
skin  which  have  previously  shown  pemphigus  bullae.  The  anaesthetic 
patches  are  very  irregular  in  shape  and  distribution  ;  often  in  their  midst  a 
patch  of  normally  sensitive  skin  may  be  discovered.  The  anaesthesia  is  com- 
plete, and  the  patient  may  burn  himself  deeply  without  being  aware  of  it. 

Fig.  12.  Fig.  13. 


One  form  of  utropliy  present  in  Oriental  leprosy. 
The  muscles  of  the  hand  are  atrophied,  especially 
those  of  the  fifth  finger  and  the  interossei.  It  will 
bo  seen  also  that  the  terminal  phalanges  of  some  of 
the  fingers  have  disappeared.  Drawn  from  a  patient 
of  Moodoen  Sherif,  at  the  Triplicane  Hospital, 
Madras,  by  C.  Moonosawmy  Moodelly. 


Anaesthetic  leprosy.  Sketch  of  the  hand  of  a 
Madras  leper,  drawn  by  Moonesawmy.  The 
nails  are  seen  on  the  metacarpus.  The  struc- 
ture of  the  phalanges  has  completely  disap- 
peared, whilst  the  skin  bearing  the  nails  has 
been  preserved.  The  nails  have  then  been 
transferred  to  the  metacarpal  bones. 


Atrophy  of  the  skin,  of  the  muscular,  and,  indeed,  of  almost  all  the  structures 
beneath  the  insensitive  surface,  may  occur,  and  very  curious  deformities 
result — lepra  mutilans.  Ulceration  may  appear  in  the  anaesthetic  area. 
Superficial  nerves,  like  the  ulnar,  may  be  felt  as  thick  perhaps  as  the  fore- 
finger. 

Morbid  Anatomy  and  Pathology. — Both  the  clinical  course  and 
morbid  anatomy  of  leprosy  show  its  analogy  with  tubercle  and  other  infective 
granulomata,  among  which  it  ranks  as  the  most  chronic.  Post-mortem  ex- 
amination reveals  the  presence  of  a  granulation  tissue,  either  collected  into 
nodules  or  diffusely  infiltrating,  in  the  skin,  mucous  membranes,  and  some- 
times deeper  structures.  Even  in  the  macular  form  of  leprosy  this  granula- 
tion tissue  is  present  in  the  skin,  though  only  in  small  quantity.  In  the 
anaesthetic  form  the  nerves  are  found  thickened  by  similar  tissue,  which,  by 
pressure,  destroys  their  conducting  power.  The  pemphigus  bullae  which 
may  precede  the  development  of  the  anaesthetic  patch  are  perhaps  the  result 
of  nerve  irritation.  The  disease  may  spread  along  the  nerve  sheaths  to  the 
great  centres.    The  parenchyma  of  organs  is  more  rarely  involved. 

The  microscope  shows  this  granulation  tissue  to  be  quite  like  that  of 
syphilis  and  lupus,  qu.  v.;  large  cells  are  frequent  (lepra-cells).  The  knots 
are,  however,  less  vascular  than  those  of  lupus.  The  breaking  down  of  the 
leprosy  knots  probably  results  from  obstruction  of  the  scanty  vessels  (vide 
syphilis)  feeding  the  tissue.    Of  the  three  forms  of  granulation  tissue,  syphi- 
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litic,  tubercular,  and  leproid,  the  last  is  the  most  slowly  developing.  All  three 
forms  may  show  retrogressive  changes,  and  either  be  absorbed  or  break  down. 

Etiology. — In  the  cells  of  the  growing  leprous  tissue,  an  organism,  the 
Bacillus  leprce,  is  constantly  present.  It  is  very  like  that  of  tuberculosis, 
but  somewhat  more  slender  and  pointed  at  the  ends.  Multiplication  is  by 
spores.  The  bacilli  occur  in  lepra  cells  and  other  smaller  ones,  rarely  be- 
tween cells.  They  stain  like  B.  tuberculosis.  By  inoculation  of  animals  it 
is  possible  to  produce  a  local  leprous  lesion,  but  not  a  general  disease. 

Treatment  of  Leprosy. — The  Gurjun  oil  and  the  Chaulmoogra  oil  inter- 
nally and  locally  are  two  of  the  remedies  supposed  to  have  a  specific  effect 
on  the  disease.  Iodine,  mercury,  arsenic  have  all  been  tried ;  also,  more 
recently,  creasote  and  salicylate  of  soda  internally. 

The  late  Dr.  Bhau  Daji  employed  a  mode  of  treatment  with  which  he  seems 
to  have  had  considerable  success.  He  died  whilst  still  testing  the  remedy, 
and  before  he  had  made  it  public  property.  Many  physicians  in  Bombay 
believed  it  to  be  the  Gurjun  or  Chaulmoogra  oil,  with  both  of  which  Bhau 
Daji  experimented  ;  but  he  ultimately  laid  them  aside  entirely  for  the  oil  of 
the  Hydnocarpus  inebrians,  of  which  the  native  name  is  Kauti.  He  gave  the 
oil  in  doses  of  Nlv-x,  I  believe,  and  also  applied  it  locally.  The  treatment  is 
well  worth  further  trial.  I  have  learnt  the  above  from  a  Civil  Servant  who 
knew  Bhau  Daji  well,  who  watched  his  cases,  and  was  told  by  him  the  name 
of  the  drug  used. 

Apart  from  specifics,  the  lines  of  treatment  are  removal  from  the  leprous 
district,  and  then  a  supporting  dietary  with  tonics.  The  local  lesions  may 
either  be  treated  on  ordinary  lines  or  local  applications  of  the  specific  reme- 
dies may  be  employed. 

In  estimating  the  value  of  any  treatment  the  naturally  chronic  course  of 
the  disease  must  be  remembered,  and  also  that  prolonged  periods  of  quies- 
cence are  not  uncommon  apart  from  treatment.  The  good  effect  of  simple 
attention  to  hygiene  is  also  marked. 

Glanders  and  Farcy. 

These  are  varieties  of  one  disease  due  probably  to  difference  in  the  point 
of  entry  in  the  poison  through  the  nasal  mucosa  or  through  a  breach  of  the 
skin  surface.  Primarily  diseases  of  the  horse-tribe,  they  are  communicable 
to  man  and  other  animals.  When  the  local  manifestations  affect  primarily 
or  chiefly  the  mucosa  of  the  nasal  cavities,  the  disease  is  called  glanders,  but 
when  the  skin  and  subcutaneous  lymphatics,  it  is  called  farcy. 

These  two  forms  are  essentially  identical ;  pus  from  either  will  produce  the 
other,  and  the  one  form,  as  a  rule,  terminates  in  the  other,  if  the  animal  live 
long  enough. 

The  disease,  whether  as  glanders  or  farcy,  may  be  acute  or  chronic. 

Acute  glanders  begins,  after  a  variable  period  of  incubation  (three  to  eight 
days  usually,  sometimes  three  weeks  or  more),  with  high  fever,  often  rigors, 
sometimes  vomiting  and  diarrhoea,  and  severe  pains  in  the  joints.  The  rigors 
may  be  repeated,  when  the  disease  closely  resembles  acute  septicaemia  or 
septico-pysemia ;  loss  of  strength  is  rapid,  the  typhoid  state  (p.  58)  super- 
venes, and  the  patient  dies  comatose.  More  or  less  dyspnoea  is  often  a  marked 
symptom  toward  the  end. 

The  first  signs  of  the  nasal  affection  are,  cedema  of  the  face,  especially  of 
the  orbits,  extending  to  the  scalp  ;  then  follows  a  continued  flow  of  discharge 
from  one  or  both  the  nostrils,  at  first  thin  and  serous,  then  thick  and  glairy, 
like  the  white  of  an  egg,  but  after  a  time  opaque,  purulent,  bloody,  and 
horribly  offensive.  The  ulceration  of  the  mucosa,  to  which  this  is  due,  may 
lead  to  perforation  of  the  septum  or  caries  of  bone. 
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A  rash  also  marks  the  disease.  It  begins  as  red  spots,  like  flea-bites,  which 
soon  become  papular  and  shotty,  then  vesicular  and  often  hemorrhagic,  and 
finally  pustular.  The  pustules  burst  and  leave  foul  ulcers  which  may  spread. 
The  face  is  a  common  seat  for  the  eruption,  but  it  may  occur  anywhere. 
Similar  pustules  appear  on  the  pharyngeal  mucous  membrane  and  extend 
into  the  bronchi,  causing  laryngitis  and  bronchitis.  When  lying  on  the 
back,  the  nasal  discharge  runs  into  the  pharynx  and  causes  ulceration  of 
the  palate,  etc. 

Diffuse  suppurations  now  appear  beneath  the  skin,  lymphangitis  is  com- 
mon, abscesses  form  in  and  among  muscles,  in  the  substance  of  organs  and 
in  joints. 

In  acute  farcy  the  general  symptoms  are  those  above  given.  The  first  local 
symptoms  are  hard  cord-like  swellings  of  the  subcutaneous  lymphatic  vessels 
and  glands,  called  farcy-buds.  These  break  down  more  or  less  quickly, 
leaving  foul  ragged  ulcers  discharging  a  copious  thin  bloody  fluid.  Com- 
monly the  usual  discharge  and  signs  of  affection  of  other  mucous  membranes 
appear  before  death ;  also  the  other  suppurations  mentioned  above. 

The  symptoms  are  slowly  developed,  and  pauses  occur  when  the  above 
diseases  are  chronic  ;  they  may  last  even  months,  with  the  establishment  of 
a  condition  like  hectic. 

The  diagnosis  from  acute  pyaemia  depends  upon  the  presence  of  nasal  dis- 
charge, the  early  development  of  the  rash,  and  the  possibility  of  infection 
from  glaudered  horses. 

Pathology  and  Etiology. — In  the  nodules  of  glanders  and  farcy,  a 
bacillus,  like,  but  smaller,  than  the  bacillus  of  tubercle,  has  been  discovered  ; 
it  has  been  cultivated  by  Schiilz  and  Loftier,1  and  inoculated  on  horses  with 
production  of  glanders.  It  must,  therefore,  be  considered  the  contagium. 
The  nodules  consist  of  round  cells,  in  which  vascularization  is  very  imper- 
fect or  absent,  degeneration  rapid,  and  the  larger  cell-forms  do  not  occur. 
They  vary  in  size  from  a  bean  downward  ;  diffuse  infiltrations  are  met  with. 
In  the  more  acute  cases  all  stages  of  inflammation  up  to  the  most  acute 
suppuration  are  met  with.  The  disease,  therefore,  differs  from  the  other 
infective  granulomata  chiefly  in  its  greater  acuteness. 

Treatment. — Essentially  that  which  is  serviceable  in  septicemia  and 
pyaemia,  qu.  v.  The  strength  of  the  patient  must  be  supported  by  every 
means  at  our  disposal.  Abscesses  must  be  opened,  and  chloride  of  zinc  or 
sublimate  freely  used,  to  prevent  them  from  acting  as  sources  of  infection. 


CHAPTER  IX. 

VENEREAL  DISEASES. 

This  group  consists  of  infective  diseases  due  to  poisons  communicated 
from  the  diseased  to  the  healthy,  usually  during  sexual  intercourse.  They 
are  introduced  here  to  bring  syphilis  into  its  natural  position  among  the 
infective  granulomata.    There  are  three  varieties. 

1.  Gonorrhoea. — An  inflammation,  generally  suppurative,  of  the  mucous 
membrane  of  the  male  or  female  genitals.    It  may  cause  suppuration  in 

1  Mitth.  a.  d.  kaiserl.  Gesundheitsamte,  Berlin,  vol.  ii. 
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lymphatic  glands,  otherwise  it  usually  spreads  only  by  continuity  of  tissue. 
Sometimes,  however,  secondary  inflammations  of  joints,  and  perhaps  of  other 
structures,  result. 

2.  Soft  Chancre,  Chancroid,  Non  infecting  Sore. — This  is  a  highly 
contagious  ulcer,  capable  of  being  inoculated  in  almost  unlimited  succession 
on  the  same  patient.  But  that  it  frequently  causes  suppuration  in  the 
nearest  lymphatic  glands,  it  would  be  a  purely  local  disease ;  beyond  this  no 
secondary  symptoms  ever  result. 

3.  Syphilis. — This  is  a  general  infective  disease  running  a  very  chronic 
course.  At  the  point  of  inoculation  of  the  virus,  in  a  month  or  so,  a  papule 
remarkable  for  its  hardness  {indurated  papule)  develops,  and  often  ulcerates 
superficially  (hard  chancre,  indurated  or  infecting  sore).  These  are  apparently 
due  to  local  irritation  of  the  virus.  But  some  of  this  passes  on  into  the 
lymphatics,  and  some  again  has  entered  the  blood ;  the  former  causes  swelling 
and  induration  of  the  nearest  glands,  the  latter  multiplies  in  the  blood,  and 
produces,  in  the  course  of  a  few  weeks,  a  number  of  inflammations  of  skin, 
mucous  membranes,  and  other  tissues,  known  as  secondary  symptoms,  and 
many  of  which  are  frequent  means  of  propagating  the  disease.  These  con- 
tinue to  appear  for  one  or  two  years,  or  longer;  and  are  succeeded,  often 
after  a  pause  of  many  years,  by  characteristic  inflammations  (gummata, 
syphilomata)  of  the  deeper  connective  tissues.  This  disease  is,  therefore, 
absolutely  distinct  from  the  above.  Difficulties  in  diagnosis  do,  however, 
occur,  as  will  be  pointed  out.  It  may  be  mentioned  here  that  much  confusion 
arises  from  the  not  infrequent  inoculation  at  the  same  time  of  the  poisons  of 
both  soft  and  hard  chancres. 

Gonorrhoea  and  Urethritis. 

Gonorrhoea  is  an  infective  inflammation  of  the  mucous  membrane  of  the 
urethra  in  the  male  or  of  the  external  organs  in  the  female ;  thence  it  may 
spread  widely  by  continuity  of  tissue.  It  occasionally  excites  suppuration 
in  the  nearest  lymphatic  glands ;  sometimes  it  is  complicated  by  secondary 
inflammation  of  joints  and  fibrous  tissues. 

Cause. — Contact  of  the  mucous  membrane  with  gonorrhceal  pus  almost 
certainly  produces  the  disease.  In  gonorrhceal  pus  large  cocci  are  found 
upon  the  surface  of  epithelial  cells,  placed  at  a  distance  equal  to  the  diameter 
of  a  coccus  from  each  other.  These  are  constantly  present,  and  are  not  found 
in  non-gonorrhceal  discharges ;  they  are  found  also  in  pus  from  gonorrhceal 
conjunctivitis,  in  conjunctivitis  of  newborn  children,  and  in  fluid  from 
gonorrhceal  arthritis.  Vaginal  and  urethral  secretions  not  containing  gono- 
cocci,  produced  no  urethritis  when  inoculated  upon  men,  but  secretions 
containing  them  caused  urethritis  after  a  short  incubation  in  the  same  men 
(Welander,  Gaz.  Med.  de  Paris,  No.  23,  1884).  The  cocci  have  been  culti- 
vated and  successfully  inoculated  by  Bockhardt  and  Bokai. 

Urethritis  in  the  male  may  be  caused  also  by  mechanical  violence  (e.  g., 
introduction  of  instruments),  cantharides,  turpentine,  and  other  drugs ; 
irritation  of  worms  in  the  rectum  of  an  unhealthy  child  ;  acid  and  irritating 
urine,  especially  in  gout ;  other  chemical  irritants,  many  of  which  may  be 
met  with  in  menstrual,  leucorrhceal,  and  other  discharges  from  the  female 
organs.  It  is  these  cases  of  urethritis,  when  contracted  from  sources  beyond 
suspicion,  that  have  given  rise  to  the  belief  that  gonorrhoea  is  not  a  specific 
disease.  But  these  are  distinguished  from  gonorrhoea  by  their  milder  course, 
by  the  absence  of  incubation,  by  the  absence  of  gonococci  from  the  discharge, 
by  their  slight  tendency  to  spread,  whilst  they  never  infect  distant  parts.  It 
is  possible,  however,  that  there  may  be  organisms  other  than  the  gonorrhceal 
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capable  of  exciting  urethritis.  The  author  has  seen  violent  urethritis  and 
abscess  of  the  navicular  fossa  traced  to  connection  with  a  chaste  wife  wearing 
a  intrauterine  pessary. 

The  symptoms  of  simple  urethritis  will  be  gathered  from  the  description  of 
gonorrhoea,  and  common  sense  will  suggest  the  modifications  of  treatment 
required. 

Symptoms  of  Gonorrhcea  in  Man. — After  an  incubation  of  two  to 
eight  days,  usually  three  or  four,  the  symptoms  begin.  The  inflammation 
starts  in  the  fossa  navicularis  and  travels  backward.  In  the  first  stage,  the 
patient  notices  a  little  itching  at  the  orifice  of  the  urethra,  which  is  rather 
swollen  and  red,  with  a  slight  serous  or  thin  whitish  discharge.  If  the 
disease  is  not  checked,  it  passes  after  a  few  days  into  a  second,  or  acute 
inflammatory  stage.  The  discharge  becomes  thick  and  purulent,  often 
greenish,  or  tinged  with  blood.  The  penis  swells ;  the  glans  red,  tender, 
and  often  excoriated.  In  consequence  of  the  tumefied  tender  state  of  the 
urethra,  the  stream  of  urine  is  small  and  forked,  and  passed  with  much 
straining,  pain,  and  scalding.  The  groins,  thighs,  perineum,  and  testicles 
ache  and  feel  tender;  and  the  patient's  rest  is  disturbed  by  long-continued 
and  painful  erections,  and  by  chordee — that  is,  a  painful  crooked  state  of  the 
penis  during  erection.  This  arises  from  infiltration  of  the  corpus  spongiosum 
urethras,  which  glues  together  the  cells,  so  that  when  the  penis  is  turgid  with 
blood,  it  is  bent  downward,  producing  much  pain.  In  London,  the  symp- 
toms of  gonorrhoea  are  not  often  so  acute  as  above  described.  After  seven 
to  fourteen  days,  a  third  stage  sets  in,  the  above  symptoms  abate,  and  in 
another  week  have  almost  disappeared,  but  a  diminishing  rather  thin  dis- 
charge remains  for  two  or  three  weeks  longer,  and  then  it  disappears.  It 
may,  however,  persist  for  months  or  years,  and  is  then  called  a  gleet.  This 
is  a  serious  thing,  for  in  the  great  majority  of  cases  it  is  due  to  a  granulating 
patch  in  the  urethra — i.e.,  to  a  chronic  inflammation  which  sooner  or  later 
will  end  in  stricture.  Such  a  discharge  may  be  due  also  to  chronic  follicu- 
litis, warts  within  the  urethral  orifice,  a  concealed  chancre,  chronic  prostatitis, 
or  the  irritation  of  a  stricture.  A  short  speculum  will  show  the  warts  or 
chancre ;  an  olive-headed  sound  will,  as  it  is  withdrawn,  detect  tender  patches 
or  sliyrh t  narrowings. 

Complications.  —  These  are  inflammations  of  portions  of  the  genito- 
urinary tract  affected  by  extension  ;  less  often,  of  parts  at  a  distance. 

Retention  of  urine  from  swelling  of  the  mucous  membrane  and  spasm  of 
the  periurethral  muscles  is  not  uncommon  in  the  second  stage  or  at  any  period 
from  exposure,  drink,  or  sexual  indulgence  ;  it  will  be  treated  of  later. 

Balano-posthitis. — Acute  suppurative  inflammation  of  the  surfaces  of 
the  glans  and  prepuce  from  irritation  of  the  discharge,  often  coupled  with 
phimosis  from  swelling  of  the  foreskin,  or  paraphimosis  should  this  be  forcibly 
retracted. 

Hemorrhage  from  the  urethra  during  chordee  is  rarely  severe,  and  often 
gives  relief. 

Abscess. — This  may  begin  in  a  urethral  follicle.  A  tender  submucous 
knot  forms  and  usually  bursts  externally,  but  may  do  so  into  the  urethra, 
or  both  ways,  leaving  a  troublesome  fistula.  Or  it  may  begin  with  brawny 
swelling  and  pain  about  the  bulb,  fluctuation  being  late  to  appear.  Or  sup- 
puration may  start  round  about  an  inflamed  Cowper's  gland,  the  abscess 
then  lying  on  one  side  of  the  bulb.  The  two  latter  kinds  tend  to  burrow 
widely  before  pointing,  and  may  cause  retention  by  pressure.  They  may 
burst  into  the  urethra,  discharge  by  that  channel,  and  heal ;  but  there  is 
danger  of  extravasation  of  urine. 
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Prostatitis. — Acute  or  chronic.  (See  "  Diseases  of  Prostate.")  Some- 
times with  grave  general  symptoms  an  abscess  forms  round  the  prostate  and 
between  it  and  the  rectum.  After  some  days  it  generally  comes  toward  the 
perineum. 

With  the  above,  symptoms  of  cystitis  and  great  irritability  referred  to  the 
neck  of  the  bladder  are  usual.  Very  rarely  inflammation  extends  up  the 
ureters  and  all  the  symptoms  of  single  or  double  pyelitis  occur.  This  is 
almost  always  fatal,  though  the  case  may  be  a  long  one.  Curiously,  it  may 
arise  from  a  very  slight  urethral  discharge. 

Epididymitis  and  orchitis  by  extension  down  the  vas  from  the  prostatic 
urethra.  (See  "  Diseases  of  Testis.")  It  is  common  after  the  second  week, 
especially  in  third  and  fourth. 

Inflammation  of  the  inguinal  glands,  rarely  running  on  to  abscess  (bubo), 
with  the  usual  signs,  though  fluctuation  may  be  slow  in  developing.  Lym- 
phangitis of  the  dorsal  lymphatics  of  the  penis,  with  considerable  swelling  of 
the  skin,  may  be  present. 

Gonorrheal  rheumatism  is  apparently  due  to  the  entry  of  the  gonorrheal 
poison  into  the  blood  and  to  its  settlement  in  one  or  several  joints  and 
fibrous  tissues.  It  may  begin  at  any  time,  but  it  is  most  common  late  in  the 
disease,  and  especially  in  young  men  of  fair  complexion  and  strumous  or 
delicate  constitution.  It  is  characterized  by  irregular  and  not  very  high 
fever,  with  swelling  and  pain  of  one  or  more  joints  of  the  lower,  more  often 
than  of  the  upper  limb ;  at  the  same  time  pain  in  one  or  several  aponeuroses 
is  complained  of.  There  may  be  free  effusion,  or  little  fluid  and  much 
swelling  of  the  synovial  membrane  of  the  joints.  Usually  one  or  two  joints 
only  are  affected,  but  almost  all  the  larger  articulations  may  be,  one  after 
the  other;  commonly  in  such  cases  the  disease  settles  and  persists  in  one 
joint.  Occasionally  suppuration  occurs,  and  there  may  then  be  superficial 
abscesses  as  in  pyemia;  more  often  movement  of  the  joint  is  much  impaired 
by  cicatricial  contraction  of  the  capsule.  Among  the  fibrous  tissues  affected 
may  be  mentioned  the  sclerotic,  and  the  plantar  and  lumbar  aponeuroses, 
and  the  outer  part  of  the  fascia  lata.    Free  sour  sweating  does  not  occur. 

The  disease  is  very  obstinate,  crippling  patients  for  months  by  pain  and 
for  life  by  ankylosis.    It  is  liable  to  recur  with  each  attack  of  gonorrhoea. 

By  inoculation  from  the  urethra  other  mucous  membranes  may  be  in- 
fected— e.  g.,  that  of  the  rectum,  nose,  and  eye. 

Gonorrheal  conjunctivitis  is  most  serious,  and  if  not  properly  managed 
may  end  in  sloughing  of  one  or  both  cornese,  and  total  blindness.  This  is 
owing  to  the  rapid  and  intense  swelling  of  the  conjunctiva  (chemosis),  by 
which  the  cornea  is  deprived  of  its  nourishment.  Haziness  of  the  cornea  is 
the  sign  of  danger. 

Treatment  of  the  First  Stage. — In  the  first  stage  the  plan  of  treat- 
ment found  most  efficacious  is  the  use,  six  times  daily,  of  a  mild  sedative  in- 
jection such  as  the  lotio  plumbi  diacetatis  (F.  232).  A  narrow7  strip  of  lint 
should  then  be  well  soaked  in  the  lotion,  rolled  round  the  penis,  and  covered 
by  a  piece  of  thin  oilskin  ;  or,  better,  the  penis  may  hang  in  a  waterproof 
bag  having  a  little  salicylic  wool  at  the  bottom  to  catch  the  discharge,  which 
should  always  be  allowed  to  run  away  freely.  The  bowels  should  be  freely 
opened  by  some  saline  aperient,  and  a  mild  sedative  (F.  81,  83,  88,  etc.) 
should  be  taken  every  night.  Rest,  if  possible.  A  milk,  fish,  and  soup 
diet,  and  abstinence  from  all  alcoholic  liquors,  from  strong  coffee  or  tea,  and 
from  highly  seasoned  food  of  every  kind,  should  be  enjoined :  and  diluents, 
such  as  soda-  or  barley-water,  linseed  tea,  milk,  and  cocoa,  should  be  freely 
used. 

The  manner  of  injecting  is  important,  as  the  efficacy  of  the  lotion  depends 
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entirely  on  its  free  and  repeated  application  to  the  whole  of  the  diseased  sur- 
face. Before  any  injection  the  urethra  should  be  washed  out  by  micturition 
or  a  syringeful  of  lukewarm  water.  The  patient  should  use  a  three-drachm 
glass  syringe,  with  a  small  bulbous  extremity,  and  having  filled  it,  should 
introduce  it  for  half  an  inch  with  his  right  hand.  Then,  holding  upright 
the  penis  with  his  left  forefinger  and  thumb,  so  as  to  compress  the  urethra 
against  the  syringe  and  prevent  any  of  the  fluid  from  escaping,  he  should 
push  down  the  piston,  letting  the  fluid  pass  freely  into  the  urethra.  The 
syringe  should  now  be  withdrawn,  but  the  orifice  should  still  be  compressed 
laterally,  as  near  the  end  as  possible,  and  the  fluid  be  retained  for  two  or  three 
minutes;  after  which,  on  removing  the  finger  and  thumb,  it  will  be  thrown 
out  by  the  elasticity  of  the  urethra.  It  is  always  worth  the  surgeon's  while 
to  see  that  the  injection  is  properly  used. 

Of  the  Second  Stage. —  In  a  first  attack  in  a  young  irritable  subject, 
the  patient  should  be  confined  to  the  house.  Walking  and  horse  exercise 
should  be  prohibited.  The  scrotum  should  be  supported  by  a  suspensory 
bandage.  Diet  as  above.  The  scalding  will  be  relieved  by  sod.  bicarb,  gr. 
xxx,  tr.  hyosc.  3ss,  aq.  ad  gj,  6tis  hor.,  and  a  general  bath  of  the  tempera- 
ture of  90°  to  95°  ;  but  the  bath  should  not  be  too  warm,  or  it  will  excite 
the  circulation  and  bring  on  erections.  The  bowels  should  be  kept  open 
rather  freely,  and  sleep  be  procured  by  Dover's  powder  or  other  anodyne, 
every  night,  whilst  there  is  much  pain  and  chordee  (F.  81,  83,  etc.).  When 
there  are  much  pain  and  scalding,  injections  are  harmful,  unless  it  be  one  of 
extr.  bellad.  gr.  ij  ad  5j',  very  gently  used.  As  the  symptoms  subside  zinci 
sulph.  gr.  j-ij,  may  be  added  and  the  belladonna  soon  omitted.  The  sul- 
phate of  zinc  generally  suffices  to  cure ;  the  strength  may  be  increased  to 
four  or  six  grains.  In  very  acute  cases  treatment  by  diet,  alkalies,  anodynes, 
baths,  and  rest,  without  injections,  is  best  for  the  time  being.  So  also  during 
acute  epididymitis. 

Of  the  Third  Stage. — When  scalding  is  gone  and  the  discharge  is 
getting  thin,  copaiba,  cubebs,  and  sandal-wood  oil  (n^x-xxx  thrice  daily) 
are  very  useful.  They  are  eliminated  by  the  kidneys,  though  not  as  such, 
and  act  locally  on  the  mucous  membrane  (F.  336).  Copaiba  and  cubebs 
are  very  nauseous,  and  sometimes  cause  vomiting,  purging,  and  a  papular 
rash.  The  sulphate  of  zinc  injection  may  be  strengthened,  or  others  tried 
(F.  254,  etc.).  Tonics  of  every  kind,  bark,  zinc,  and  steel,  are  all  of  service 
(F.  16,  18,  26,  27).  The  patient  must  live  a  most  regular  life,  and  avoid 
late  hours  and  stimulating  living.  If  he  wants  to  make  water  oftener  than 
natural,  and  there  is  an  uneasy  sensation  in  the  urethra  afterward,  and  the 
urine  deposits  a  mucous  cloud,  Pareira  brava,  buchu,  and  uva  ursi  will  be 
advisable.  If  the  urine  is  preternaturally  acid  or  alkaline,  or  the  digestive 
organs  deranged,  the  case  should  be  treated  as  directed  in  the  section  on 
urinary  deposits.  If  the  health  is  materially  enfeebled,  affusion  of  cold 
water  on  the  genitals,  cold  sea-bathing,  blisters  to  the  perineum,  bark  and 
steel,  good  living,  and  perfect  chastity  of  body  and  mind,  are  the  necessary 
remedies.  If  the  discharge  continue,  the  cause  of  the  gleet  must  be  carefully 
sought.  It  will  generally  be  a  patch  of  granular  urethritis  and  perhaps 
slight  narrowing  of  the  canal.  This  is  best  treated  by  the  passage,  every 
other  day,  of  the  largest  sized  steel  bougie  that  the  urethra  will  take ;  some 
grease  it  with  a  stimulant  ointment — e.  g.,  ung.  hydr.  rub.,  cold.  If  this  fail, 
apply  a  little  solution  of  argent,  nit.  (gr.  x  ad  gj)  to  the  granular  surface 
by  a  special  syringe,  make  the  patient  wash  out  the  urethra  immediately 
after,  and  confine  him  to  bed  for  a  few  days.  Then  use  ordinary  injections 
and  the  bougie.    Internal  urethrotomy  is  the  final  remedy. 

Treatment  of  some  kind  should  continue  so  long  as  the  meatus  is  occa- 
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sionally  sealed  of  a  morning — for  granular  urethritis  surely  leads  to  stricture. 
Besides,  it  is  impossible  to  say  when  the  discharge  ceases  to  be  infective. 

Treatment  of  Complications. — Painful  erections  and  chordee  may  be 
relieved  by  avoiding  sexual  excitement,  by  moderate  diet,  and  lying  on  a 
hard  mattress,  by  a  bag  of  cold  water,  Dover's  powder  gr.  x,  and  a  supposi- 
tory containing  camphor  gr.  v-x,  at  night.  Balanitis  and  phimosis  must 
be  treated  by  frequent  washing  under  the  prepuce.  Abscesses  should  be 
opened  as  soon  as  possible  to  prevent  their  bursting  into  the  urethra.  Cellu- 
litis from  extravasation  must  be  treated  as  usual.  Hemorrhage  may  be 
checked  by  cold  water  or  ice  and  pressure  on  the  urethra.  Swelling  of  the 
glands  in  the  groin  may  generally  be  removed  by  rest,  and,  if  necessary,  a 
few  leeches. 

For  gonorrheal  rheumatism  the  patient  should  be  confined  to  bed,  and 
have  warm  baths.  The  bowels  should  be  cleared  by  an  aperient,  and  then 
ammonia  with  lemon  juice,  every  four  or  five  hours,  and  a  dose  of  Dover's 
powder  at  bedtime.  For  treatment  of  joints,  see  "  Diseases  of  Joints."  In 
the  chronic  stage:  Iodide  of  potassium,  bark,  volatile  tincture  of  guaiacum, 
and  warm  sea-bathing  are  the  remedies. 

In  gonorrheal  conjunctivitis  protect  the  sound  eye  with  a  watch-glass  fixed 
on  with  India-rubber  plaster,  carefully  stuck  down  toward  the  nose,  but 
with  an  opening  left  externally  for  ventilation.  Caution  every  one  as  to  the 
infectiveness  of  the  discharge.  Wash  away  the  discharge  every  hour  with 
a  gentle  stream  of  water  or  boracic  lotion.  Grease  the  lids  with  vaseline  to 
prevent  their  adhering.  If  seen  early,  cold  or  iced  compresses  may  be  used, 
but  in  most  cases  boracic  fomentations  (changed  every  hour)  will  be  found 
more  comforting  and  efficacious.  Four  to  six  times  a  day,  having  washed 
away  the  discharge,  put  a  few  drops  of  nitrate  of  silver  lotion  (gr.  ij  to  3j) 
into  the  eye.  In  the  most  severe  cases  evert  the  lids  and  brush  them  with 
a  lotion  containing  arg.  nit.  gr.  xx  ad  §j,  neutralizing  it  with  salt  solution 
in  fifteen  seconds,  and  make  radial  cuts  through  the  swollen  conjunctiva. 
Chloroform  may  be  required :  repeat  when  the  discharge  becomes  again  pro- 
fuse, but  not  oftener  than  once  a  day.  Continue  treatment  till  discharge  has 
quite  ceased,  and  thickening  of  lids  gone.  Use  no  nitrate  of  silver  till  the 
discharge  is  free. 

Gonorrhoea  in  Woman. 

It  begins  at  the  opening  of  the  vagina,  and  may  extend  to  the  uterus  and 
Fallopian  tubes,  to  the  ovaries,  and  even  cause  fatal  peritonitis  ;  the  urethra 
is  affected,  and  extension  to  the  kidneys  may  occur  as  in  man. 

Symptoms. — Swelling  and  redness  of  the  mucosa,  tenderness,  pain  in 
walking,  ardor  urinae,  and  discharge  soon  becoming  purulent.  In  ten  to 
fourteen  days  acute  symptoms  are  gone,  but  a  good  deal  of  discharge  from 
the  posterior  cul  de-sac  or  cervix  remains.  Also  a  little  can  be  pressed  from 
the  urethra,  where  it  long  remains.  It  may  last  years,  its  presence  being  so 
little  evident  that  "  latent  gonorrhoea  "  has  been  described  ;  but  presence  of 
the  disease  is  proved  by  communicating  infection,  by  ophthalmia  of  a  child 
born,  or  by  sudden  extension  to  the  pelvic  peritoneum. 

Diagnosis. — Unless  gonococci  are  to  be  regarded  as  proof,  it  is  often  im- 
possible to  distinguish  between  simple  and  specific  vaginitis.  Pus  in  the 
urethra  generally  means  specific. 

Treatment. — Diet  and  habits  must  be  regulated  as  above  directed.  At 
first  rest  in  bed,  warm  baths,  fomentations,  mild  purges,  and  injections  of 
warm  water,  belladonna  lotion  or  astringents,  according  to  the  amount  of 
irritation.  The  woman  should  lie  on  her  back,  pass  a  long  tube  to  the  top 
of  the  vagina  and  inject  with  a  Higginson's  syringe  or  from  an  irrigator. 
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All  pus  should  first  be  washed  out  with  warm  water.  Then  gr.  lx  of  sul- 
phate of  zinc  or  alum  should  be  dissolved  in  a  quart  of  water  and  the  whole 
slowly  injected ;  to  be  repeated  thrice  daily.  A  plug  of  wool  soaked  in 
glycerin  of  tannin  may  then  be  packed  round  the  cervix.  Terebinthinate 
drugs  (copaiba  etc.)  are  of  use  only  in  checking  urethral  discharge,  when 
astringent  injections  also  should  be  used.  In  any  obstinate  case  insert  a 
speculum  and  apply  powdered  alum  in  some  quantity  to  the  deeper  parts  of 
the  canal,  especially  the  posterior  cul-de-sac;  if  copious  mucopurulent  dis- 
charge is  issuing  from  the  os,  touch  the  cervical  canal  with  nitrate  of  silver. 
Treatment  should  be  persisted  in  till  all  symptoms  and  discharge  have  dis- 
appeared ;  also  gonococci.  It  is  very  difficult  to  tell  when  a  cure  is  perfect ; 
power  of  infecting  may  remain  for  years. 

Abscess  in  Bartholin's  gland  is  common  ;  it  forms  a  large,  red,  very  tender 
swelling  on  one  side  of  the  vaginal  orifice.  It  must  be  freely  opened  on  the 
vaginal  aspect,  the  part  kept  clean  by  frequent  use  of  boracic  lotion.  A  bit 
of  lint  steeped  in  the  lotion  may  be  worn  and  frequently  changed. 

Gonorrheal  ovaritis,  characterized  by  pelvic  hypogastric  pain  and  tender- 
ness, with  some  fever  and  perhaps  vomiting,  must  be  treated  by  rest  in  bed, 
frequent  hypogastric  fomentations,  belladonna  injections,  and  light  diet. 

For  uterine  complications,  refer  to  manuals  on  "  Diseases  of  Women." 
Dangerous  ones  are  rare. 

Soft  Chancre,  Chancroid,  Non  infecting  Sore,  and  Sloughing 
and  Phagedenic  Sore. 

The  soft  chancre  is  a  highly  contagious  ulcer,  communicable  only  by  the 
direct  or  mediate  inoculation  of  chancrous  pus  upon  some  breach  of  surface. 
This  pus  contains  a  virus  which  has  not  yet  been  isolated,  which  obviously 
multiplies  largely  at  the  site  of  inoculation,  which  frequently  finds  its  way 
to  the  nearest  lymphatic  glands,  exciting  suppuration  ;  but  it  apparently 
does  not  enter  the  blood,  and  it  never  causes  general  symptoms;  nor  does 
the  disease  confer  any  immunity  against  itself,  the  pus  of  a  chancre  which 
is  not  healing  being  inoculable  upon  the  bearer  almost  indefinitely. 

Symptoms  and  Course. — These  may  be  studied  when  this  sore  is  pro- 
duced by  inoculation.  During  the  first  twenty-four  hours  the  puncture 
reddens,  on  the  second  and  third  days  it  swells  slightly,  and  becomes  a 
pimple,  surrounded  by  a  red  areola;  from  the  third  to  the  fourth  day,  the 
cuticle  is  raised  by  a  turbid  fluid  into  a  vesicle,  which  displays  a  black  spot 
on  its  summit,  consisting  of  the  dried  blood  of  the  puncture  ;  from  the  fourth 
to  the  fifth  day,  the  morbid  secretion  increases  and  becomes  purulent,  and 
the  vesicle  becomes  a  pustule  with  a  depressed  summit.  At  this  period  the 
areola,  which  had  increased,  begins  to  fade,  but  the  subjacent  tissues  become 
infiltrated.  It  generally  bursts  on  the  fifth  or  sixth,  leaving  a  soft  chancre. 
This  is  a  circular  ulcer  with  sharply  cut,  slightly  irregular,  perhaps  under- 
mined edge,  surrounded  by  a  ring  of  inflammation;  it  usually  involves  the 
whole  thickness  of  the  skin  or  mucous  membrane ;  and  its  base  looks  worm- 
eaten,  spongy,  and  is  of  gray  or  yellow  color ;  there  is  no  induration  or  thick- 
ening of  its  base  or  edge,  so  that  the  sore  is  hardly  detected  by  grasping  it 
between  the  fingers;  the  discharge  is  yellow-white,  opaque,  and  watery;  the 
part  is  tender  and  often  painful.  The  discharge  being  inoculable  on  the 
bearer,  soft  chancres  are  frequently  multiple. 

After  increasing  for  seven  to  ten  days,  the  ulcer  becomes  stationary  for 
two  or  three  weeks  if  nothing  is  done  ;  it  then  granulates,  its  discharge  loses 
its  infective  power  and  becomes  healthy  pus,  and  the  sore  changes  to  a 
healing  ulcer. 
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Seat. — Almost  always  the  genitals — on  the  inner  surface  of  the  prepuce, 
in  the  furrow  round  the  glans,  or  by  the  frsenum  in  man;  just  within  the 
posterior  commissure  or  on  the  nymphse  in  woman.  The  uninjured  skin  is 
impervious  to  the  poison,  but  a  scratch  on  the  finger  may  be  infected. 
Extra-genital  hard  chancres  are  generally  due  to  inoculation  from  secondary 
lesions  of  lips,  nipple,  etc.,  none  of  which  exist  in  soft  sores.  Chancres  occur 
in  the  male  urethra  and  on  the  cervix  uteri :  these  seats  are  liable  to  be 
forgotten. 

Varieties. — The  sore  may  be  quite  superficial,  the  edges  not  at  all  under- 
mined ;  this  variety  may  heal  in  a  few  days.  The  base  may  become  decidedly 
indurated,  but  the  thickening  has  not  the  circumscribed  character  of  a  typical 
hard  sore.  It  may,  however,  be  impossible  at  once  to  make  a  diagnosis 
between  the  two.  It  must  be  remembered  that  the  syphilitic  poison  may 
have  been  inoculated  with  that  of  the  soft  sore,  in  which  case  the  sore  or  its 
scar  will  surely  indurate  in  three  to  four  weeks'  time. 

Complications.  Phagedena. — Soft  sores  are  occasionally  affected  by 
an  intense  inflammation  leading  to  necrosis  of  the  surrounding  parts  and 
rapid  spread  of  the  ulcer.  Sometimes  this  complication  is  obviously  due  to 
the  accumulation  and  putrefaction  of  discharges  beneath  along  foreskin  ;  in 
other  cases  it  sets  in  in  spite  of  every  attention  to  cleanliness,  the  sore  pos- 
sibly having  been  contracted  from  a  similar  case.  Almost  always  the  gen- 
eral health  has  been  lowered  by  privation,  intemperance,  etc.  Thus  the 
celebrated  "  Black  Tim,"  which  affected  the  English  troops  in  Portugal  in 
the  Peninsular  War,  seems  to  have  been  a  sloughing  of  the  penis  from  acutely 
inflamed  chancres,  with  a  good  deal  of  general  disturbance.  A  good  many 
phagedenic  sores  are  not  soft,  but  syphilitic,  and  are  followed  by  secondary 
symptoms  (B.  Hill). 

Every  stage  may  be  met  with  between  an  ulcer  which  slowly  spreads  and 
one  which  extends  so  rapidly  that  its  surface  remains  covered  with  dead 
tissue  of  color  varying  from  ashy-white  to  black.  Some  ulcers  {serpiginous) 
extend  at  one  side  and  heal  on  the  other,  thus  covering  large  surfaces.  A 
hole  may  form  in  the  prepuce  through  which  the  glans  protrudes,  much  of 
the  glans  and  penis  may  be  destroyed,  the  urethra  may  be  opened  and  a  per- 
manent fistula  left,  or  free  hemorrhage  may  occur  from  eroded  vessels. 

Bubo. — About  thirty  per  cent,  of  all  chancres  are  complicated  with  abscess 
in  or  around  the  inguinal  glands  on  one  or  both  sides — generally  on  that  at 
which  the  sore  is  situate  ?  It  is  of  two  kinds,  simple  and  virulent.  The 
simple  is  analogous  to  the  suppuration  which  follows  the  absorption  of  irri- 
tant stuff  from  simple  sores ;  the  pus  formed  is  not  inoculable.  But  in  the 
virulent  the  abscess  cavity  is  sloughy,  the  pus  produces  soft  sores  when  inocu- 
lated, and  the  resulting  sore  may  spread  with  all  the  characters  of  a  soft 
chancre.  Sometimes  on  opening  a  bubo  a  swollen  gland  containing  pus  is 
found  in  it;  this  is  infective,  that  around  it  is  not.  A  chancrous  bubo  may, 
like  the  soft  chancre,  be  serpiginous,  extending  over  the  abdomen  or  groin  ; 
or  phagedenic,  perhaps  laying  bare  the  great  vessels  and  endangering  their 
integrity. 

Bubon  d'emblee  is  the  name  given  to  a  bubo  supposed  to  arise  from  the 
absorption  of  chancrous  poison  without  any  breach  of  surface  having  occurred, 
It  is  very  doubtful  whether  this  can  happen,  as  buboes  certainly  occur  after 
very  slight  chancres  have  healed. 

Symptoms  of  Bubo. — At  first  one  or  more  glands  become  swollen,  tender, 
and  painful;  then  their  outline  is  lost  and  the  tissues  round  about  them 
become  infiltrated  and  more  or  less  quickly  the  skin  reddens  over  them. 
Sooner  or  later  the  brawny  mass  softens,  the  skin  thins,  and  the  abscess 
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bursts  or  is  opened.  It  is  then  often  found  that  the  cavity  is  much  larger 
than  the  area  of  softening  would  lead  one  to  expect. 

Lymphangitis,  perhaps  with  abscess,  along  the  penile  lymphatics,  may 
occasionally  occur. 

Phimosis. — Not  uncommonly  the  irritation  of  a  chancre  leads  to  phimosis, 
or  this  may  be  congenital.  The  patient  comes  with  the  foreskin  reddish  and 
swollen,  and  a  free  discharge  from  the  orifice.  Is  it  simple  balano-posthitis, 
gonorrhoea,  or  chancre?  The  situation  of  the  pain  in  micturition  is  of  much 
help ;  if  the  orifice  of  the  urethra  can  be  seen,  redness,  and  swelling  of  the 
meatus  and  discharge  issuing  point  to  clap ;  often  localized  pain  and  some 
induration  about  a  sore  can  be  felt  through  the  prepuce. 

Treatment  of  Chancre. — Finely  powdered  crystals  of  iodoform  should 
be  dusted  on  the  sore  night  and  morning,  the  part  being  washed  with  boracic 
lotion  at  each  dressing  ;  a  bit  of  rag  spread  with  boracic  ointment  should  be 
placed  on  the  sore,  between  it  and  any  adjacent  part.  This  often  cures  in 
ten  to  fourteen  days. 

Now  that  local  anaesthesia  can  be  induced  by  cocaine,  treatment  by  cau- 
terization will  probably  again  come  into  use — either  by  the  actual  cautery  or 
strong  nitric  acid  to  the  dried  ulcer.  The  whole  surface  must  be  thoroughly 
destroyed.  Any  simple  antiseptic  dressing  may  then  be  used.  The  slough 
is  quickly  cast,  and  the  sore  granulates  and  heals. 

If  phimosis  be  present,  but  discharge  and  swelling  only  moderate,  frequent 
syringing  with  lotio  plumbi  or  1  in  40  carbolic  may  subdue  the  inflamma- 
tion ;  the  foreskin  should  be  distended  with  the  lotion.  Should  discharge  or 
swelling  increase,  or  should  the  nature  of  the  case  be  doubtful,  circumcision 
should  be  done,  chancres,  if  found,  being  well  scrubbed  with  lint  soaked  in 
chloride  of  zinc  (1  in  12)  or  sublimate  lotion  (1  in  500)  after  the  foreskin 
has  been  slit  up.  If  the  sore  cannot  be  entirely  removed,  cauterize  the  part 
left  freely  with  the  thermocautery. 

Phagedena  is  treated  at  the  Lock  Hospital  on  Hebra's  plan,  viz.,  immer- 
sion in  a  bath  at  98°  F.  for  ten  hours  daily,  or  constantly  in  the  most  severe 
cases.  When  out  of  the  bath,  iodoform  and  boracic  fomentations  should  be 
applied.  The  treatment  given  under  hospital  gangrene  may  be  used  if  the 
above  cannot  be  carried  out. 

Ammonia  and  bark,  iron,  cod-liver  oil,  and  good  food  must  be  given  ;  also 
small  doses  of  mercury  may  be  tried  if  there  is  reason  to  think  that  the  sore 
is  syphilitic.    Morphia  or  cocaine  may  be  required  to  relieve  pain. 

Jiuboes  must  be  opened  as  early  as  possible  and  great  care  paid  to  drainage. 
A  gland  surrounded  by  pus  should  be  removed.  Long  sinuses  are  frequent, 
and  should  be  carefully  sought  for,  drained  or  slit  up.  Blue  edges  in  old 
cases  must  be  cut  away.  The  virulent  forms  must  be  treated  like  the  cor- 
responding states  of  chancre.  Fixation  of  the  hip  on  a  Thomas's  splint  may 
be  necessary,  and  is  always  useful  to  cause  sinuses  to  heal ;  pressure  by  a 
truss  may  be  valuable.    The  preventive  treatment  is  that  of  abscess. 

Venereal  Warts. — These  are  common,  from  the  irritation  of  gonorrhoeal 
or  chancrous  discharge,  on  the  inner  surface  of  the  prepuce,  on  the  glans, 
on  the  labia,  and  round  the  anus.  They  may  be  few  or  very  numerous. 
They  are  bright  red,  pedunculated,  very  vascular  bodies  ;  on  the  labia  they 
may  form  cauliflower-like  masses  as  large  as  the  fist.  They  may  be  cut  off 
with  scissors  and  touched  with  solid  perchloride,  or,  if  large,  removed  with 
the  thermocautery.  Recurrence  is  frequent  and  much  favored  by  moisture, 
so  keep  the  parts  very  dry  and  clean.  Many  small  warts  may  be  got  rid  of 
by  rubbing  them  thrice  daily  with  a  powder  composed  of  equal  parts  of 
savine  and  verdigris. 
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Syphilis. 

Syphilis  may  be  defined  as  a  chronic  general  infective  disease,  the  virus  of 
which  is  capable  of  inoculation  at  any  breach  of  surface.  The  disease  may 
likewise  be  transmitted  hereditarily.  The  clinical  history  of  the  disease 
must  be  considered  under  two  headings,  that  of  acquired  syphilis  and  that 
of  congenital  syphilis. 

I.  ACQUIRED  SYPHILIS. 

Inoculation. — The  poison  of  syphilis  gains  access  at  some  point  or  abra- 
sion of  the  surface.  The  abrasion  speedily  heals,  provided  no  other  irritant 
have  been  present  along  with  the  syphilitic  virus.  Now  follows  a  period  of 
latency  or  incubation,  which  may  last  from  ten  days  to  between  six  and  seven 
weeks,  but  averages  three  to  four  weeks. 

Primary  Stage.— At  the  end  of  this  time  the  initial  or  primary  lesion 
appears  at  the  point  of  inoculation.  It  may  take  the  form  of  a  hard,  reddish, 
desquamating  papule,  from  one-eighth  to  one-half  inch  across,  especially  upon 
dry  parts  exposed  to  little  irritation.  Much  more  commonly  the  papule 
ulcerates  superficially  ;  we  then  have  a  sharply  cut,  shallow  excoriation  with 
a  smooth  pale  red  base  secreting  a  little  watery  fluid  and  surrounded  in  all 
directions  by  much  firm  infiltration.  The  excoriation  rests  upon  a  small, 
well-defined  mound,  as  it  were,  which  feels  like  a  piece  of  gristle,  and  has 
round,  sloping  margins.  Naturally  it  lasts  weeks  or  months.  Sometimes 
the  ulceration  is  more  free  than  above  described.    There  is  little  or  no  pain. 

Induration  and  superficial  indolent  ulceration  are  the  chief  characteristics. 
Induration  may  be  slight,  but  is  rarely  found  absent  if  the  base  of  the  sore 
is  fairly  taken  between  the  finger  and  thumb.  When  only  a  thin,  firm  layer 
exists  (frequent  on  body  of  penis),  it  is  called  parchment  induration.  Indura- 
tion may  persist  for  months  after  the  healing  of  the  sore.  From  mechanical 
or  chemical  irritation  or  inoculation  with  the  soft  chancre  poison,  free  ulcera- 
tion and  formation  of  pus  which  is  inoculable  upon  the  bearer  results.  It  is 
not  uncommon  to  see  a  sore  (mixed  sore)  exactly  like  a  soft  sore  in  incuba- 
tion and  appearance,  indurate  in  the  course  of  three  or  four  weeks,  and 
secondaries  appear  a  little  later. 

Seats. — May  be  anywhere ;  most  commonly  the  genital  organs.  Urethral 
chancres  in  men  and  those  on  the  cervix  in  women  are  apt  to  be  overlooked, 
especially  the  latter,  as  the  inguinal  glands  are  unaffected.  The  lips,  the 
nipple,  the  finger,  are  the  commoner  seats  of  extragenital  sores. 

Number. — The  secretion  of  the  sore  not  being  inoculable  upon  the  bearer, 
the  sore  is  generally  single,  thus  contrasting  with  the  soft  sore.  But  not 
very  rarely  there  are  two  or  more,  from  inoculation  at  several  points  simul- 
taneously, or  at  all  events  before  the  development  of  a  typical  hard  chancre. 

Seven  to  fourteen  days  after  the  appearance  of  the  hard  sore,  the  nearest 
lymphatic  glands  almost  invariably  enlarge  and  form  hard,  perhaps  slightly 
tender,  swellings  of  characteristic  shape ;  usually  they  reach  no  great  size, 
and  remain  distinct  from  each  other. 

In  the  first  instance  the  enlargement  is  limited  to  the  nearest  lymphatic 
gland  group,  but  within  a  few  days  it  may  become  general.  Suppuration  is 
rare,  but  in  states  of  lowered  health,  and  when  the  sore  is  ulcerating  at  all 
freely  from  soft  chancre  poison  or  some  septic  irritant,  the  nearest  glands 
may  suppurate.  The  lymphatic  vessels  leading  from  the  sore  to  the  glands 
are  not  infiequently  enlarged  and  to  be  felt  as  a  hard  cord. 

Secondary  Stage. — Thus  far  we  have  had  evidence  of  nothing  beyond 
a  local  disease.    Nothing  more  than  a  thorn  in  the  flesh  would  give  rise  to — 
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inflammation  immediately  around  the  thorn  and  swelling  of  the  next  lym- 
phatic glands  ;  but  in  syphilis  other  manifestations  now  arise.  After  a  period 
of  about  four  to  six  weeks  from  the  first  appearance  of  the  hard  sore,  a  rash 
breaks  out  on  the  surface  of  the  body.  This  interval  between  the  times  of 
appearance  of  the  sore  and  the  rash  is  sometimes  called  the  "second  incuba- 
tion." It  is  a  period  of  quiescence  for  the  most  part,  but  not  uncommonly, 
toward  the  end,  certain  symptoms  are  observed— e.  g.,  the  patient  becomes 
markedly  anaemic  and  feels  out  of  sorts— nothing  perhaps  beyond  this  ;  or, 
in  addition,  the  symptoms  which  usher  in  a  mild  fever  may  be  present- 
malaise,  anorexia,  pains  in  the  limbs,  etc.,  and  the  temperature  will  be  found 
slightly  raised.  In  some  cases  the  constitutional  disturbance  may  be  very 
marked,  severe  headache,  etc.  The  fever  generally  lasts  one  to  five  days,  is 
remittent,  and  falls  when  the  rash  is  fully  out. 

Characters  of  the  Rash.— The  form  usually  noted  is  that  of  roseola— 
pale  rose-red  or  bluish-red  spots,  from  the  size  of  a  lentil  to  that  of  a  finger- 
nail, little  or  not  at  all  raised  above  the  surface,  fading  away  at  the  edge 
and  darkest  in  the  centre,  at  first  disappearing  on  pressure.  The  rash  does 
not  itch.  The  trunk  (chest  and  abdomen)  and  the  flexor  aspects  of  the 
limbs  are  chiefly  selected.  The  intensity  of  the  rash  varies  greatly.  In 
some  cases  a  few  faint  spots  alone  are  present,  in  others  the  rash  simulates 
that  of  measles.  The  duration  of  the  rash  may  be  days,  weeks,  or  even  two 
or  three  months.  It  disappears  without  desquamation,  but  pigmentation 
may  mark  the  site  for  some  time  longer.  Roseola  sometimes  relapses  during 
the  first  year. 

Occasionally  papules  appear  with  the  roseolous  blotches  (a  maculo- 
papular  form),  or  as  these  fade;  but  the  earliest  rash  may  be  papular.  A 
coarse  and  a  fine  variety  are  described,  according  to  the  size  of  the  individual 
papules.  The  color  of  the  spots  is  bright  red  at  first,  yielding  to  a  "raw 
ham  "  or  "  copper  "  hue.  Scales  commonly  form  on  the  papules  (papulo- 
squamous rash),  but  are  neither  so  plentiful  nor  so  silvery-white  as  the  scales 
of  true  psoriasis.  Separate  patches  may  enlarge  to  the  size  of  a  florin,  but 
lesions  larger  than  this  usually  show  by  their  outline  that  they  have  been 
formed  by  blending  of  smaller  ones.  As  the  patches  enlarge,  they  often  heal 
centrally,  and  thus  present  an  annular  form  which  is  very  characteristic  ■ 
portions  of  rings  too  are  frequent.  Brown  stains  remain.  Ulceration  and 
formation  of  bloody  crusts  on  these  papules  may  occur  in  severe  cases,  espe- 
cially in  those  of  feeble  constitution.  Pigmented  or  white  scars  may  result 
Papules  in  all  stages  of  advance  and  decline  are  frequently  present  at  the 
same  time  {polymorphism). 

This  rash  may  occur  anywhere,  and  its  distribution  may  be  partial  or 
general.  It  is  quite  as  common  on  the  flexor  as  on  the  extensor  aspects 
and  is  usually  absent  from  the  points  of  the  elbows  and  knees.  A  circlet  of 
papules  across  the  forehead  just  below  the  hair  (corona  Veneris)  is  very 
common.  J 
The  papular  rash  seems  very  different  when  it  affects  the  palms  or  soles 
At  first  bluish-red  spots,  one-eighth  inch  or  more  across,  are  seen  through 
the  cuticle,  which  thickens  and  soon  conceals  the  spots.  It  becomes  hard 
and  brittle,  scales  off,  leaving  pale  red,  tender,  sunken  patches  covered  by 
epidermis ;  or  it  cracks  along  lines  of  flexion,  and  the  fissures  extend  into 
the  corium,  causing  much  pain.  This  disease  has  been  badly  named  palmar 
or  plantar  psoriasis.  It  begins  in  the  centre  of  the  palm  or  sole,  and  is 
limited  to  these  parts;  whereas  simple  eruptions  invade  the  palm  from  the 
margins,  and  occur  elsewhere  than  on  the  hand  or  foot.  It  may  occur  in 
the  first  few  months,  but  usually  not  till  the  second  or  third  year.  It  is  verv 
obstinate,  and  may  last  many  years. 
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Other  forms  of  rash  occasionally  occur  in  this  early  stage — e.  g.,  vesicular, 
pustular,  tubercular ;  there  is  no  simple  rash  which  the  syphilides  may  not 
simulate. 

The  several  characters  of  these  less  common  eruptions  cannot  be  described 
in  detail — it  must  suffice  to  mention  certain  group  characteristics  of  the 
whole  class  of  syphilitic  skin  eruptions.    These  are : 

1.  The  raw  ham  color,  which  develops  in  the  later  stages  of  the  rash,  and 
may  later  on  give  way  to  a  coppery  tint. 

2.  The  frequent  presence  of  more  than  one  form  of  eruption — e.  g.,  scaling 
here,  pustulation  and  scabbing  there,  papulation  simply  at  another  spot — 
polymorphism. 

3.  The  syphilide  does  not  affect  the  seats  of  election  of  the  non-specific 
rash  which  it  simulates.  Thus,  the  papulo-squamous  syphilide  does  not 
specially  affect  the  extensor  surfaces,  and  frequently  does  not  occupy  the 
elbows  and  knees — the  peculiar  seats  of  simple  psoriasis.  In  other  respects 
also  the  simulation  of  a  simple  by  a  syphilitic  rash  is  never  exact. 

4.  Itching  and  irritation  are  usually  absent  in  syphilides. 

To  the  affections  of  the  skin  belong  the  affections  of  the  hair  and  nails. 
The  hair  in  this  stage  frequently  comes  out  in  large  quantity,  causing  patches 
of  baldness  or  great  thinning ;  the  hair  itself  is  very  dry.  The  nails  are 
liable  to  an  inflammation  of  the  matrix  (onychia  syphilitica) ;  more  often 
they  are  barred,  opaque,  and  brittle. 

The  mucous  membranes  not  infrequently  suffer  in  common  with  the  external 
surface ;  the  mouth  and  fauces  nearly  always  ;  hence  the  sore  throat  com- 
plained of  during  this  stage.  On  examination,  redness  and  often  shallow 
gray-based  ulcers  may  be  discovered  on  the  arches  of  the  palate  or  tonsils. 
Small,  recurring  ulcers  of  the  cheeks  and  tongue  are  frequent,  and  laryngeal 
catarrh,  with  hoarseness  or  loss  of  voice,  is  fairly  common  early  in  the  second 
stage.  A  little  later,  mucous  tubercles  and  condylomata  appear.  These  are 
pathologically  the  same  as  the  papulo-squamous  patch  on  the  skin,  but  being 
kept  constantly  moist,  and  irritated  by  decomposing  secretions,  the  papillae 
become  more  swollen  and  the  epithelium  remains  thick  on  the  surface. 
Under  suitable  circumstances — e.  g.,  on  the  female  genitals — the  primary 
lesion  may  assume  the  form  of  a  mucous  tubercle.  The  mucous  tubercle  is 
a  flat,  slightly  raised  patch  of  pale  red  color  and  irregular  on  the  surface, 
varying  in  size  from  a  florin  downward,  and  often  blending  with  neighboring 
lesions.  It  is  always  moist,  and  a  good  deal  of  watery  fluid  flows  from  it 
which  infects  the  parts  over  which  it  runs ;  it  is  the  commonest  means  by 
which  syphilis  is  spread.  Condylomata  are  simply  very  prominent,  wart- 
like mucous  tubercles.  These  lesions  occur  chiefly  on  muco-cutaneous 
surfaces — on  the  vulva  and  round  the  anus  (where  they  are  very  common), 
the  scrotum,  angles  of  mouth  or  nostrils,  on  tongue  or  cheeks,  or  orifice  of 
larynx ;  less  commonly  in  the  fold  of  the  groin,  beneath  the  breast,  and 
other  places  kept  moist  by  perspiration. 

Pains  in  muscles,  fibrous  tissues,  bones,  and  joints  may  occur  during  this 
stage;  also  periosteal  swellings  (nodes),  and  effusion  into  the  joints  occa- 
sionally. When  joint  pains  and  effusion  are  accompanied  by  fever,  the 
diagnosis  from  acute  rheumatism  must  be  made ;  by  the  general  remittency 
of  syphilitic  fever,  by  the  less  marked  sweating,  absence  of  sour  smell,  and 
speedy  effect  of  mercury  in  reducing  the  temperature. 

Iritis  may  come  on,  and  generally  in  the  first  six  months  ;  also  choroiditis 
and  retinitis.  Frequently  with  the  above  manifestations  there  are  noted 
anaemia  and  general  falling  off  in  health — a  dull,  earthy  complexion  re- 
sulting. 

The  second  stage  just  described  may  last  from  six  to  eighteen  months,  and 
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the  disease  then  disappears.  In  other  cases,  at  the  end  of  the  second  stage 
there  may  be  an  interval  of  months  or  years,  and  then  the  symptoms  of  the 
third  stage  appear — or  symptoms  intermediate  in  character  between  those  of 
the  second  and  third  stages  may  occupy  this  interval. 

Tertiary  Stage. — The  lesions  of  this  stage  are  characterized  by  absence 
of  the  symmetry  seen  in  secondary  lesions,  and  by  being  less  general ;  but, 
expressed  in  the  phraseology  of  logicians,  what  they  lose  in  extension  they 
gain  in  intension — i.  e.,  there  is  deeper  invasion  of  the  tissues  at  the  part 
affected. 

Amongst  the  forms  of  rash  observed  now  we  have  rupia,  a  pustular  rash 
which  shows  curious  conical,  limpet-shaped  or  flat,  oyster-shell-like  scabs 
(Fig.  14),  beneath  which  are  ulcerated  surfaces.    The  ulcers  start  from 


ecthyma-like  bullae,  and  spread  beneath  scabs  formed  by  drying  of  the  bullae 
and  growing  by  successive  additions — whence  the  form. 

We  have  also  a  tubercular  syphilide  of  the  skin  which  presents  great  re- 
semblance to  lupus.  It  consists  of  groups  of  broad,  reddish-brown  tubercles, 
found  most  frequently  on  the  alse  of  the  nose  or  on  the  cheeks.  They  may 
break  down,  and  are  succeeded  by  spreading  irregular  ulcers,  which  cause 
destruction  of  the  ala?  nasi,  cartilages,  etc.,  and  terminate  in  puckered  cica- 
trices. 

When  a  disease  like  lupus  begins  in  adult  life,  always  suspect  syphilis. 

In  the  subcutaneous  tissue,  usually  without  obvious  cause,  rather  indefinite 
elastic  swellings  form  and  cause  more  or  less  pain.  They  may  become  very 
soft  and  remain  long  without  exciting  inflammation,  but  unless  they  are 
treated  or  disappear  spontaneously,  they  sooner  or  later  excite  irritation 
and  the  swelling  breaks  down.  Some  thin  puriform  fluid  escapes,  and 
leaves  a  ragged,  soft-edged  cavity,  often  containing  a  slough  which  has  been 
aptly  compared  to  wet  wash-leather.  If  connected  with  the  deep  fascia,  the 
slough  may  be  many  weeks  in  separating.  The  history  just  sketched  is  that 
of  a  gumma  or  syphiloma. 

Syphilitic  ulcers  of  the  skin  are  very  common,  especially  upon  the  leg; 
but  they  may  occur  almost  anywhere.  They  may  form  early  from  breaking 
down  of  a  secondary  rash,  or  later  from  softening  of  gummata.  They  gen- 
erally appear  without  obvious  cause,  but  may  follow  an  injury;  they  com- 
monly occur  over  the  soft  parts  and  back  of  the  leg,  rather  than  over  the 
bone,  and  in  the  upper  rather  than  in  the  lower  half  of  the  part ;  the  region 
of  the  knee  is  a  favorite  one  ;  they  are  often  multiple,  and  at  first  usually 
small  and  circular.  When  untreated  they  often  remain  for  long  periods, 
but  they  generally  heal  quickly  under  pot.  iodid.  internally  and  iodoform 
locally.    The  resulting  scars  are  generally  raw-ham-colored,  then  brown. 

Gummata  are  frequent  also  in  the  submucous  tissue,  especially  of  the 
tongue,  larynx,  and  pharynx,  and  rectum  of  women  ;  the  ulcers  left  by  them 
may  cause  great  destruction  and  danger  to  life,  as  also  do  the  scars,  should 
they  heal. 
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Of  internal  organs,  the  liver,  the  testis,  the  uterus,  the  brain,  and  spinal 
cord,  are  most  commonly  affected,  but  other  organs  also  suffer— e.g.,  the 
heart,  the  lungs,  the  kidneys,  the  stomach  and  intestines.  Syphilis  of  these 
organs  has  been  less  worked  at.  The  whole  department  of  visceral  syphilis 
belongs  rather  to  medicine  than  surgery,  with  the  exception  of  disease  of  the 
testis,  q.  v.  Disease  of  the  uterus,  however,  deserves  mention  here,  for  in  the 
form  of  a  chronic  endometritis  it  may  lead  to  such  changes  in  the  mucous 
membrane,  that  should  conception  obtain  the  uterus  will  abort.  In  such 
cases  the  maternal  placenta  is  frequently  found  the  seat  of  round-celled 
infiltration  and  fibroid  change.  The  foetal  placenta  will  suffer  in  like 
manner. 

Severe  cachexia,  with  sallow,  earthy  tint  of  skin  often  marks  the  third 
stage  of  syphilis. 

Syphilitic  Disease  of  Bones.  —  Syphilitic  inflammation  may  affect 
bones.  In  the  early  stages  the  periosteum  suffers  chiefly,  in  the  later  the 
deeper  parts  of  the  bone  are  invaded.  The  subcutaneous  bones — tibia,  ulna, 
cranium,  clavicle,  and  ribs — are  most  frequently  attacked. 

The  bone  pains  of  secondary  syphilis  are  very  characteristic ;  often  slight 
or  absent  in  the  daytime,  they  increase  markedly  at  night.  Soon  low,  oval, 
tender  swellings,  called  nodes,  appear  on  the  painful  bones ;  they  are  tense, 
slightly  elastic,  and  covered  by  normal  skin.  They  are  due  to  infiltration 
of  the  periosteum,  raising  it  from  the  bone,  and  if  not  speedily  absorbed  the 
exudation  ossifies  into  a  plaque  of  open  structure,  quite  distinct  and  easily 
shelled  off  from  the  old  bone.  If  still  not  absorbed,  this  distinction  disap- 
pears and  the  outline  of  the  bone  is  permanently  altered — e.  g.,  crest  of  tibia 
is  thickened. 

A  syphilitic  infiltration  may  invade  the  whole  thickness  of  a  bone  (ostitis) 
and  gradually  ossify ;  at  the  same  time  new  bone  forms  beneath  the  peri- 
osteum. The  whole  bone  becomes  thicker  and  denser  (sclerosis)  ;  ultimately 
even  the  medullary  canal  may  be  obliterated.  More  or  less  constant  aching 
accompanies  the  process,  which  may  affect  one  or  several  bones. 

It  is  thought  that  this  sclerosis  may  go  so  far  as  to  shut  off  all  nutrition 
from  the  bone  and  cause  necrosis  of  a  piece,  especially  in  the  skull.  Usually 
syphilitic  necrosis,  which  is  specially  common  in  the  skull,  is  due  to  the  more 
or  less  sudden  death  of  an  infiltration  which  is  frequently  eating  the  bone 
away  rather  than  causing  thickening  of  it.  With  the  infiltration  the  bone 
of  course  dies,  and  in  the  course  of  months  or  years  is  thrown  off  as  a  more 
or  less  wormeaten  plate,  embracing  perhaps  the  whole  thickness  of  the  skull, 
but  more  often  only  the  outer  table.  In  these  cases  a  swelling  (gumma) 
forms  on  the  head,  and,  if  not  removed,  by  treatment,  it  runs  the  course  of 
an  abscess  and  bursts,  leaving  the  bone  bare  at  the  bottom.  Not  uncom- 
monly a  coronet  of  these  lesions  forms  round  the  head.  The  hard  palate 
and  bones  of  the  nasal  cavity  frequently  necrose. 

Subperiosteal  gummata  are  common  ;  they  cause  erosin  of  the  bone  with 
which  they  are  in  contact,  and  frequently  actual  perforation  {syphilitic 
caries).  Even  the  skull  may  be  thus  pierced  ;  the  palate  commonly  is,  and 
the  nasal  bones  sink  in  from  erosion ;  other  bones  of  the  nasal  fossse  may 
ulcerate  or  necrose.  The  sternum,  spine,  and  other  spongy  bones  may  be 
affected.    If  the  gumma  bursts,  a  probe  strikes  soft  granular  bone. 

Sometimes  gummata  form  on  the  deep  surface  of  the  skull  and  cause 
symptoms  by  pressure  on  the  brain. 

Syphilis  is  generally  a  disease  of  moderate  intensity,  but  in  some  cases  it 
pursues  so  rapid  a  course  as  to  justify  the  name  "  galloping"  or  "  malig- 
nant." 

The  duration  of  the  disease  varies  gnatly,  the  variation  depending  upon 
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the  susceptibility  of  the  patient  to  the  poison  and  on  the  treatment  adopted. 
Of  ninety-three  cases  treated  without  specifics  the  disease  was  severe  and 
prolonged,  with  early  tertiary  symptoms  in  only  four.  Seven  showed  only 
one  rash,  fifty-three  had  eruptions  during  the  first  year,  and  twenty-nine 
had  eruptions,  periostitis,  iritis,  and  other  secondary  symptoms  for  two  years 
(Diday).  Should  tertiary  symptoms  arise,  it  will  probably  be  about  five 
years  from  inoculation  ;  it  may  be  much  earlier,  in  strumous  or  feeble  patients, 
or  much  later  (ten  to  twenty  years)  ;  they  may  last  an  indefinite  time. 

Morbid  Anatomy. — The  lesions  of  syphilis  are  to  the  naked  eye  very  mani- 
fold, but  great  simplicity  underlies  apparent  diversity.  The  essential  element 
is  a  granulation  tissue  which  may  either  diffusely  invade  the  tissues  of  a  part 
or  collect  in  circumscribed  foci,  or  the  diffuse  and  circumscribed  forms  may 
occur  together.  In  almost  every  organ  or  tissue  these  two  forms  may  be 
witnessed,  but  it  is  the  circumscribed  mass  which  is  especially  characteristic. 
It  goes  by  the  name  of  gumma,  and  it  may  occur  in  very  minute  form  (mili- 
ary), or  in  nodules  the  size  of  a  horse-chestnut  or  larger.  In  all  the  above 
points  the  lesions  of  syphilis  resemble  those  of  tubercle  (p.  93),  and  other  infec- 
tive granulomata.  The  miliary  variety  does  not  form  such  distinctly  circum- 
scribed nodules  as  in  the  case  of  tubercle,  nor  is  the  larger  mass  so  distinctly 
built  up  by  the  aggregation  of  smaller  masses.  It  is  the  coarse  variety  of 
gumma  which  is  so  specially  characteristic.  Its  appearance  varies  according 
to  the  stage.  In  the  early  stage  the  typical  gumma  presents  a  grayish-red 
appearance  ;  from  the  periphery,  which  is  often  sharply  defined,  radiating 
bands  of  similar  appearance  invade  the  surrounding  tissues.  In  the  later 
stages  organization  and  degenerative  changes  appear,  the  latter  in  the  central 
parts.  The  gumma  in  this  stage  shows  a  more  or  less  thick  capsule  of  dense 
fibrous  tissue,  and  embedded  in  this  a  dry  yellow  core  of  caseous  consistence 
which  is  darker  and  tougher  than  the  caseous  stuff  of  tubercle. 

The  microscope  in  the  early  stage  discovers  a  dense  clustering  of  round 
cells  embedded  in  the  connective-tissue  reticulum  of  the  parts.  In  addition, 
collections  of  epithelioid  and  giant  cells  occur  here  and  there,  but  not  so 
commonly  as  in  tubercle,  for  vessels  do  penetrate  this  granulation  mass  ;  but 
they,  especially  the  arteries,  become  chronically  inflamed,  the  intima  thickens 
greatly,  and  the  lumen  is  proportionately  diminished.  In  the  later  stages 
the  microscope  shows  a  dense  fibrous  tissue  in  the  outer  parts  of  the  tumor, 
and  in  the  caseous  core  fatty  detritus,  shrunken  cells,  and  the  remains  of  a 
fibrous  tissue.    Calcification  is  rare. 

This  degeneration  of  the  granulation  tissue  is  due  in  great  measure  to 
imperfect  blood  supply,  owing  to  the  above-mentioned  narrowing  of  the  arte- 
ries. But  doubtless  the  specific  and  constant  action  of  the  syphilitic  virus 
has  a  large  share  in  producing  it.  In  superficial  lesions  the  degeneration 
leads  to  ulceration  ;  and  subcutaneous  and  cutaneous  gummata  frequently 
soften,  irritate,  and  slough  out,  instead  of  becoming  caseous  and  encapsuled 
as  in  the  deeper  organs. 

Syphilis  indirectly,  by  means  of  the  chronic  suppurating  bone-diseases  to 
which  it  gives  rise,  is  a  cause  of  albuminoid  disease  (p.  83). 

Etiology  and  Pathology. — Syphilis  is  acquired  by  infection  of  the 
healthy  with  a  specific  poison  from  the  diseased.  It  is  assumed  that  there 
must  be  some  breach  of  surface  to  insure  inoculation.  Susceptibility  to  the 
disease  appears  to  vary  very  greatly  with  the  individual.  The  period  during 
which  the  syphilitic  are  contagious  to  others  appears  to  extend  over  the  first 
and  second  stages.  Once  acquired,  the  disease  may  be  passed  on  to  the  off- 
spring. The  period  during  which  this  power  to  transmit  to  the  offspring 
exists  is  an  indefinite  one,  but  it  appears  to  be  greater  the  more  recent  the 
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date  of  the  infection  of  the  parent.    A  second  attack  of  syphilis  is  rare 
one  attack,  as  a  rule,  conferring  immunity  for  the  remainder  of  life. 

The  fact  of  contact  with  the  diseased  being  essential  is  evidence  of  the 
disease  being  due  to  the  entry  of  some  poison.  The  poison  exists  in  the  {'patho- 
logical) secretions  of : 

1.  The  initial  lesion. 

2.  The  moist  surface  lesions  of  the  secondary  stage. 

3.  It  exists  also  in  the  blood  during  the  same  stage ;  but  it  does  not  appear 
to  be  present  in  the  physiological  secretions  of  the  same  stage,  therefore  neither 
in  the  saliva,  sweat,  tears,  semen,  nor  milk.  Nor,  should  a  patient  be  simul- 
taneously suffering  from  another  disease,  will  the  lesions  of  that  disease — 
e.  g.j  the  vaccine  vesicle — necessarily  be  infective. 

The  discharges  from  lesions  of  the  third  stage  do  not  appear  to  be  infective. 

The  poison  may  be  conveyed  by  articles,  such  as  spoons,  drinking-vessels, 
pipes — which  have  been  in  contact  with  mucous  tubercles  of  the  mouth,  etc. 
It  is  important  to  bear  in  mind  that  anything  used  by  the  syphilitic  may  pos- 
sibly be  contaminated.  Such  communication  of  the  poison  is  spoken  of  as 
mediate  in  contradistinction  to  the  direct  or  immediate  communication  of  the 
disease  from  person  to  person.  Direct  communication  is  most  common  during 
sexual  intercourse,  but  other  possible  modes  must  be  remembered — e.  g., 
infection  of  the  child  through  the  nurse,  or  vice  versa,  in  the  act  of  suckling. 
Also  the  attendance  on  women  in  labor  may  endanger  the  midwife  or  the 
medical  man, 

The  facts  relating  to  hereditary  transmission  are  complicated,  but  the 
following  may  be  remembered  : 

1.  The  danger  to  the  offspring  is  greater  the  more  recent  the  infection  of 
the  parents — i.  e.,  the  earlier  children  generally  suffer  most. 

2.  That  either  parent,  being  apparently  alone  infected,  may  transmit  the 
disease  to  the  child,  but  that ;  of  the  two, 

3.  The  infection  of  the  mother  is  the  more  dangerous  to  the  child. 

4.  It  is  doubtful  whether  a  woman  can  bear  a  syphilitic  child  without  her- 
self contracting  the  disease. 

5.  That  the  child  does  not,  of  necessity,  become  infected  by  the  parents. 

6.  Should  the  mother  become  syphilitic  during  pregnancy,  the  child  will 
usually  suffer  provided  the  infection  of  the  mother  have  occurred  early. 
About  the  seventh  month  the  escape  of  the  child  will  be  more  common. 
Syphilis  may  then  be  acquired  by  the  child  in  its  passage  through  the  vagina. 

The  complication  in  the  facts  of  hereditary  syphilis  arises  in  part  from  the 
influence  of  treatment — a  child  born  during  treatment  of  the  mother  possibly 
escaping,  while  one  born  later,  after  premature  discontinuance  of  the  treat- 
ment, may  suffer,  in  part  also  because  periods  of  quiescence  appear  to  arise 
in  syphilis  independent  of  treatment.  Complication  also  arises  from  the 
difficulty  of  ascertaining  with  certainty  the  presence  of  infection  on  the  side 
of  the  parent. 

Disregarding  these  points  of  obscurity,  the  existence  of  a  special  poison  is 
quite  clear,  and  the  fact  that  inoculation  of  the  poison  at  one  spot  leads  to 
contamination  of  all  the  tissues  of  the  body,  shows  clearly  that  the  poison  is 
one  which  multiplies  in  the  system.  Joining  these  facts  to  those  derived  from 
the  clinical  history,  in  which  we  note  a  period  of  incubation,  the  appearance 
of  general  symptoms,  and  of  a  rash,  and  subsequent  protection  of  the  organ- 
ism, it  is  difficult  to  escape  from  the  conclusion  that  syphilis  is  a  disease  like 
smallpox,  the  chief  difference  being  that  the  stages  are  relatively  very  long, 
and  that  its  cause  is  similar  in  nature  to  the  causes  of  the  acute  infectious 
fevers.  But  these,  we  have  every  reason  to  believe,  result  from  the  entrance 
of  a  specific  organism  into  the  system.    Several  authors  have  described 
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organisms  in  syphilitic  lesions,  and  Birch-Hirschfeld1  has  found  them  even 
in  growing  parts  of  gummata ;  cultivations  of  organisms  have  been  made, 
and,  it  is  said,  animals  successfully  inoculated.  But  even  the  presence  of  a 
specific  organism  is  not  satisfactorily  established. 

A  point  of  considerable  interest  in  the  pathology  of  syphilis  concerns  the 
relationship  of  the  initial  lesion  to  the  general  disease.  Does  the  indurated 
sore  represent  a  local  infection  only,  and  does  the  general  infection  take 
place  from  the  local  source  ?  Many  points  in  the  clinical  course  would 
favor  an  affirmative  answer,  but  the  results  of  early  excision  of  the  hard 
sore  certainly  negative  such  a  view,  for  this  fails  to  prevent  the  general 
disease." 

II.  INHERITED  SYPHILIS. 

Syphilis  may  cause  abortion  (p.  116),  usually  about  the  fifth  or  sixth 
month.  Should  the  mother  go  to  the  full  time,  the  child  may  be  born  dead, 
or  alive  and  obviously  diseased,  or  alive  and  apparently  healthy.  In  the 
last  case,  the  child  may  remain  healthy,  but  very  often  signs  of  disease  ap- 
pear, and  almost  always  within  the  first  three  months.  The  earliest  signs 
are  wasting  without  obvious  cause,  and  snuffles  and  hoarse  cry  from  catarrh 
of  the  nasal  and  laryngeal  mucosa?.  Thrush  often  appears  in  the  mouth  as 
a  complication,  eruptions  appear  on  the  skin,  which  becomes  wrinkled,  in- 
elastic, and  of  pale  yellow  tint  (cafe  an  lait) ;  the  face  assumes  a  puny,  aged 
appearance.  The  spleen  may  often  be  felt  enlarged.  It  is  worth  remem- 
bering that  a  mother  who  steadily  denies  that  her  child  had  a  sore  anus, 
will  often  admit  that  it  suffered  badly  from  thrush,  which  "  went  right 
through  it." 

The  Eruptions. — The  skin  is  the  tissue  most  frequently  affected  by  con- 
genital syphilis.  The  most  common  rashes  are  erythematous  and  papular, 
very  similar  to  those  of  the  acquired  disease.  They  may  be  general,  but 
much  more  often  they  are  localized  to  the  region  of  the  anus,  where  the 
patches  develop  into  mucous  tubercles,  or  ulcerate.  A  diffuse  dermatitis  of 
the  buttocks,  scrotum,  penis,  and  thighs  is  a  common  manifestation.  A 
similar  rash  often  appears  on  the  lips  and  chin,  accompanied  by  mucous 
tubercles  at  the  angles  of  the  mouth  and  less  often  at  the  apertures  of  the 
nostrils ;  from  these  points  fissures  (rhagades)  radiate  on  to  the  surrounding 
skin,  and  leave  when  healed  characteristic,  tell-tale,  radiating  scars.  Mucous 
tubercles  occur  also  between  fingers  and  toes,  at  the  navel,  behind  the  ears, 
and  in  folds  of  the  skin  in  fat  children. 

A  bullous  eruption  is  much  rarer ;  it  is  generally  not  present  at  birth,  but 
may  appear  later.  There  may  be  many  or  few  bulla?,  and  they  are  most 
common  in  the  soles  and  limbs.  They  break,  leaving  a  dirty  ulcer  slow  to 
heal.    The  prognosis  is  bad. 

Bones. — Of  all  organs  and  parts,  the  bones  are  affected  most  frequently, 
next  to  the  skin.  The  chief  difficulty  in  the  matter  is  to  decide  whether 
certain  lesions  are  due  to  syphilis  or  to  rickets.  Parrot  gets  over  this  easily 
by  stating  that  rickets  is  a  form  of  congenital  syphilis.  Here  syphilis  is 
regarded  as  a  possible  factor  in  the  production  of  rickets,  as  are  all  condi- 
tions lowering  the  general  health. 

Certain  lesions  appear  to  be  surely  syphilitic,  and  they  are  of  much  im- 
portance in  the  diagnosis  of  the  inherited  disease.  They  are  of  two.  kinds, 
periostitis,  and  epiphysitis  or  chondro-osteitis. 

1  Lehrbuch  d.  path.  Anatomie,  1883. 

2  Syphilis  and  Local  Contagious  Disorders,  Berkeley  Hill  and  A.  Cooper.  Second 
edition,  pp.  75  et  seq. 
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1.  Periostitis. — This  is  by  far  the  most  common.  Parrot  makes  two 
subdivisions,  the  osteoid  and  the  rachitic — the  latter  is  simply  rickets. 

The  ossifying  periostitis  of  congenital  syphilis  may  begin  in  utero,  and  is 
common  in  the  first  two  years.  It  produces  upon  the  surfaces  of  long  and 
fiat  bones,  tubes  or  lenticular  plaques,  in  fact,  rapidly  ossifying  nodes.  Its 
chief  seats  are  the  bones  of  the  cranial  vault,  and  the  humerus  and  tibia 
among  long  bones ;  less  often  the  femur  and  ulna.  The  whole  skeleton  may 
suffer. 

The  cranial  osteophytes  are  of  great  interest.  They  begin  after  birth. 
They  generally  form  swellings  on  all  four  sides  of  the  anterior  fontanelle, 
separated  by  a  cruciform  depression,  so  as  to  give  the  appearance,  and  even 
the  feel  of  a  small  hot-cross-burn.  They  often  look  bluish  through  the  deli- 
cate skin ;  post-mortem  they  are  of  deep  maroon  color.  Not  uncommonly 
they  run  back  on  each  side  of  the  sagittal  suture,  which  lies  in  a  groove. 
Rarely  the  temporals,  and  very  rarely  the  occipital,  is  affected.  The 
parietal  and  frontal  eminences  are  the  parts  last  involved.  The  whole  skull 
may  be  thickened,  reaching  in  parts  a  thickness  of  even  one  inch,  and  pre- 
mature ossification  of  sutures,  especially  sagittal,  induced — leading,  it  is 
said,  to  idiocy.  The  bosses  often  remain  as  evidences  of  the  disease.  Of 
the  humerus,  the  lower  part  is  affected ;  the  thickening  increasing  down  to 
the  epiphysis,  dies  away  above  and  is  most  marked  posteriorly.  The  tibia 
thickens  chiefly  or  alone  on  its  inner  aspect  about  the  middle,  and  the  femur 
antero-externally.  On  other  long  bones  the  seats  vary,  but  are  generally 
near  to  that  epiphysis  which  grows  least.  (Parrot.) 

Symptoms. — But  little  pain  accompanies  these  lesions,  which  are  over- 
looked unless  very  marked  or  specially  looked  for. 

2.  Chondro-osteitis,  or  Epiphysitis. — The  principal  change  is  gener- 
ally above  and  not  at  the  epiphyseal  line.  In  a  healthy  bone  a  regular  line 
of  calcification,  one  millimetre  wide,  lies  between  the  zone  of  multiplying 
cartilage  cells  and  the  spongy  new  bone.  This  band  of  infiltrated  cartilage 
widens  greatly  and  appears  as  a  markedly  irregular  white  or  whitish-red 
line,  the  layer  of  cartilage  in  contact  with  it  is  jelly-like  and  swells  up  on 
section,  and  the  calcareous  layer,  with  the  epiphysis,  is  separated  from  the 
spongy  bone  by  an  irregular,  soft,  grayish-yellow  mass  of  granulation  tissue 
which  eats  away  the  already  formed  bone  and  thus  loosens  the  epiphysis. 
Rarely,  this  granulation  tissue  may  invade  a  good  deal  of  the  shaft.  In  bad 
cases  it  undergoes  mucoid  degeneration,  leaving  a  mesh-work  of  vascular 
fibrous  tissue  containing  watery  fluid.  Fractures  easily  occur  in  this  state, 
and  always  just  above  the  epiphysis.  From  friction  of  fragments  and  other 
unascertained  causes,  suppuration  sometimes  occurs  at  the  seat  of  fracture 
or  in  the  neighboring  joint.  The  above  description,  chiefly  from  Wegner, 
comprises  Parrot's  chondro-calcareous  and  gelatiniform  atrophy. 

Symptoms. — Powerlessness  to  move,  in  proportion  as  the  atrophy  is  ad- 
vanced, is  the  chief.  In  severe  cases  the  arms  lie  pronated  by  the  sides,  the 
legs  extended  (instead  of  flexed),  and  when  the  child  is  raised  they  dangle 
like  a  doll's.  There  is  little  pain.  Parrot  calls  the  state  pseudo-paralysis. 
It  is  often  taken  for  paralysis,  but  the  muscles  react  as  usual  to  electricity, 
and  on  trying  to  move  the  epiphyses  of  the  inert  limb  on  their  shafts,  a 
fracture  may  be  discovered,  or  a  fine  grating  indicative  of  looseness  obtained. 

Syphilitic  chondro-osteitis,  like  rickets,  probably  produces  its  dwarfs. 

Craniotabes,  formerly  regarded  as  due  to  rickets,  has  recently  been 
ascribed  to  syphilis.  At  about  the  fifth  or  sixth  month  pressure  with  a 
finger  on  the  occipital  or  posterior  inferior  parietal  regions  may  cause 
the  bone  to  cave  in  and  spring  out  again  when  pressure  is  removed,  very 
much  like  the  top  of  a  tin -box.    The  side  on  which  the  child  lies  is  gener- 
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ally  most  affected,  constant  pressure  between  brain  and  pillow  being  the  im- 
mediate cause  of  the  thinning. 

Among  syphilitic  affections  of  the  first  two  or  three  years  of  life  must  be 
classed  some  of  the  cases  of  dactylitis — inflammations  sometimes  periosteal, 
sometimes  of  the  bone  substance,  which  lead  to  an  apparent  or  real  enlarge- 
ment ("  expansion  ")  of  the  phalanges  of  fingers  and  toes.  In  many  cases 
mercury  has  no  effect,  and  they  seem  to  be  tubercular. 

From  infancy  on  even  to  adult  age  periostitis  and  ostitis  of  long  bones,1 
especially  the  tibia,  occur,  and  are  most  intractable.  Gummata,  too,  form 
in  connection  with  bones. 

Next  in  order  comes  the  evidence  of  the  permanent  teeth.  The  central 
upper  incisors  (one  or  both)  are  conical  or  "  pegged,"  being  wider  at  the 
alveolar  than  at  the  free  border,  which  often  presents  a  central  semilunar 
notch  (Fig.  15).   The  upper  lateral  and  lower  incisors  may  less  commonly  be 


Fig.  15. 


Pegged  and  notched  teeth  in  congenital  syphilis  (Hutchinson). 

malformed,  and  the  teeth  generally  are  irregularly  set.  ("Clinical  Memoirs 
on  Diseases  of  the  Eye  and  Ear  consequent  on  Inherited  Syphilis,"  Hutchin- 
son). 

Lastly,  from  eight  to  ten  years  onward,  later  in  proportion  to  the  slight- 
ness  of  taint  and  to  the  robustness  of  the  patient,  comes  interstitial  keratitis. 
Spots  of  haze  begin  in  one  cornea  and  run  together  till  the  whole  cornea 
except  a  ring  at  the  margin  looks  like  ground  glass;  and  meanwhile  the 
other  is  running  the  same  course.  The  sclerotic  is  congested,  there  is  some 
photophobia,  and  the  patient  is  almost  blind.  In  twelve  or  eighteen  months, 
or  sooner  under  treatment,  the  haziness  almost  or  quite  disappears,  but 
changes  in  the  corneal  curve  almost  always  result. 

For  visceral  affections  of  syphilitic  infants,  see  works  on  Medicine. 

Duration  and  Prognosis. — If  the  child  shows  signs  of  syphilis  at  birth, 
it  generally  dies  ;  if  it  escape  for  the  first  few  weeks  it  will  probably  recover 
under  treatment.    Late  bone-inflammations  may  be  very  intractable.  . 

Treatment  of  Syphilis,  Especially  by  Mercury. 

There  are  several  methods  of  treating  syphilis :  1.  By  mercury.  2.  By 
iodide  of  potassium  and  other  salts.  3.  By  sudorifics  and  vegetable  remedies, 
and  restricted  diet.  4.  By  expectancy — that  is,  by  doing  nothing  beyond 
ordinary  hygiene.    5.  By  syphilization. 

Modern  experience  has  shown  that  syphilis,  primary  or  secondary  may 


1  Mansell  Moullin,  Brit.  Med.  Journ.,  1884,  vol.  i.  p.  52. 
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get  well  of  itself  (p.  117).  This  is  raost  likely  to  happen  to  robust  persons 
who  lead  regular  lives,  take  outdoor  exercise,  and  perspire  freely.  Uni- 
versal experience  has  also  proved  the  efficacy  of  mercury  in  curing  syphilitic 
symptoms,  promoting  the  healing  of  primary  ulcers,  and  removing  the  exu- 
dations which  characterize  constitutional  syphilis.  But  unluckily  mercury 
is  a  dangerous  drug,  producing  most  depressing  effects  when  given  in  excess. 
The  object  of  the  practitioner  is  to  secure  its  curative,  and  avoid  its  toxic 
effect;  for  mercury,  as  Dr.  Wilks  observes,  is  a  foe  to  syphilis,  but  a  friend 
to  the  ulcerations,  suppuration,  and  cachexia  which  constitute  the  tertiary 
symptoms.  The  feeble,  albuminuric,  and  scrofulous  are  the  most  prone  to 
suffer  the  worst  forms  of  syphilis,  and  are  also  the  most  liable  to  be  injured 
by  any  incautious  use  of  the  remedy.  Hence  the  first  point  is  to  maintain 
the  highest  state  of  health  and  strength  by  general  treatment ;  secondly,  to  use 
mercury  discreetly.  If  mercury  be  deemed  unfit,  we  fall  back  upon  iodide 
of  potassium  and  general  treatment. 

1.  The  syphilitic  patient  should  dress  warmly,  live  well  but  wisely,  avoid 
all  things  likely  to  disorder  the  bowels,  and  keep  good  hours.  If  there  be 
any  indication  of  anaemia  or  debility,  iron,  bark,  quinine,  or  cod-liver  oil 
should  be  freely  given. 

2.  Then  induce  gentle  mercurial  action,  and  keep  it  up  long  enough. 
There  are  four  modes  of  effecting  this — fumigation,  internal  administration, 
inunction,  and  subcutaneous  injection. 

Fumigation  is  the  oldest  mode  of  applying  mercurial  vapor  to  local  dis- 
ease, and  to  impregnate  the  whole  system ;  its  administration  was  improved 
by  the  methods  of  Parker  and  Lee.1  Lee  prescribes  10-30  grains  of  calomel 
for  each  fumigation.  The  instrument-makers  sell  an  apparatus  consisting 
of  a  lamp  so  arranged  as  to  evaporate  both  the  calomel  and  some  water, 
and  an  India-rubber  cloak  to  confine  the  vapor.  The  object  is  to  get  the 
patient's  skin  thoroughly  moist,  and  if  possible  sweating,  before  the  calomel 
vapor  reaches  it.  In  the  absence  of  special  apparatus,  place  the  patient  on 
a  cane-bottomed  chair  with  a  thick  blanket  round  him,  and  place  beneath 
him  on  the  ground  a  small  vessel  containing  one  ounce  of  boiling  water, 
with  a  spirit-lamp  beneath  it ;  give  a  little  hot  coffee  to  drink.  In  a  few 
minutes  introduce  another  lamp  having  over  it  a  plate  on  which  is  the  dose 
of  calomel.  The  bath  should  last  fifteen  to  twenty  minutes,  be  repeated 
nightly,  and  continued  till  the  symptoms  subside ;  three  to  five  weeks  is 
generally  long  enough  for  the  course.  The  treatment  is  specially  useful  for 
lesions  of  the  skin. 

Internal  administration  is  generally  preferred  in  England.  Five  grains 
of  blue  pill,  given  every  night  and  morning,  produce  a  rapid  effect,  and 
such  might  be  desirable — e.  g.,  in  iritis  ;  but  if  this  be  not  indicated,  it  is  best 
given  in  smaller  doses,  say  one  grain  three  times  a  day.  Calomel  in  dose  of 
a  grain  night  and  morning,  with  half  a  grain  of  opium,  takes  effect  very 
quickly.  Hyd.  c.  cret.,  and  pulv.  ipecac,  co.,  of  each  gr.  j,  made  into  pill 
and  taken  thrice  daily,  acts  very  well ;  the  dose  may  be  pushed  to  five  or 
six  pills  daily.  The  green  iodide  is  an  uncertain  remedy,  being  liable  to 
decomposition.  It  should  therefore  be  avoided.  In  most  cases  the  author 
prefers  the  corrosive  sublimate  (F.  162,  etc.). 

Mercurial  ointment  is  not  so  likely  to  disorder  the  bowels  as  the  blue  pill, 
but  it  is  a  little  more  troublesome.  The  dose  is  gr.  xx-lx:  to  be  rubbed  in 
daily  upon  the  inside  of  the  thighs  or  arms  till  it  disappears.  The  morning 
is  the  best  time  for  doing  it,  as  the  skin  is  then  softer.    It  should  be  rubbed 

1  H.  Lee,  Med.  Chir.  Trans.,  vol.  xxxix. ;  Langston  Parker,  Modern  Treatment  of 
Syphilitic  Disease,  Lond.,  1854. 
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on  different  limbs  successively,  the  patient  wearing  the  same  drawers  both 
by  day  and  night.  If  the  skin  becomes  irritated,  it  should  be  well  washed 
and  bathed.  If  the  patient  cannot  rub  in  the  ointment  himself,  it  may  be 
done  by  an  attendant,  whose  hands  should  be  protected  by  a  pig's  bladder, 
well  softened  in  oil  and  tied  round  his  wrist. 

Subcutaneous  injection  of  mercurial  solutions  is  used  by  some  ;  the  best  are 
Sigmund's  (hydrarg.  perchlor.,  gr.  iv;  sodii  chloridi,  gr.  lxxx;  aq.,  3j* :  dose 
10-20  ttl),  and  Ragazzoni's  (hyd.  biniodid.,  gr.  iv;  sodii  iodid.,  enough  to 
dissolve  the  mercury,  4  grains  or  less  ;  ttl  aq.  256  :  dose  v\,  x).  This  method 
produces  a  rapid  effect,  but  should  rarely  be  used,  as  it  is  painful  and  causes 
abscesses  and  inflammation  at  the  punctures.  Rest  after  the  injection,  which 
is  best  made  into  the  subcutaneous  tissue  of  the  flank  (Hill),  should  be 
insisted  on. 

The  III  Effects  of  Mercury. — 1.  Irritation  of  the  bowels,  with  dys- 
enteric symptoms,  straining  and  tenesmus.  To  be  treated  by  opium  with 
chalk  mixture  and  opiate  enema ;  omitting  the  mercury  for  a  few  days,  and 
combining  it  afterward  with  opium  ;  and  using  double  precaution  against 
cold  and  damp. 

2.  Salivation.  It  is  common  to  meet  with  persons  who  are  salivated  by 
very  small  quantities,  and  every  practitioner  should  make  a  point  of  ascer- 
taining this  before  he  prescribes  large  doses  of  mercury  for  a  new  patient. 
Mercury  is  imperfectly  eliminated  in  Bright's  disease,  and  salivation  is  con- 
sequently easy.  The  symptoms  of  severe  salivation  are,  swelling  and  inflam- 
mation of  the  salivary  glands,  cheeks,  tongue,  and  fauces,  with  a  flow  of 
peculiarly  fetid  saliva,  foul  breath,  and  sloughing  of  the  surface  of  the  gums 
and  of  the  inside  of  the  cheeks.  The  earliest  symptoms  are  the  most  im- 
portant :  metallic  taste  in  the  mouth,  tenderness  of  the  teeth,  a  red  line  on 
the  gums  where  they  touch  the  teeth,  and  some  swelling  of  them,  and 
increased  flow  of  saliva.  The  occurrence  of  any  of  these  symptoms  should 
lead  to  diminution  of  the  dose,  unless  the  evidences  of  syphilis  will  not  yield 
to  smaller  quantities  of  the  drug. 

Salivation  is  treated  by  withholding  mercury ;  by  employing  strong  gargles 
of  alum  or  chlorate  of  potash,  or  tincture  of  myrrh  and  tannin,  Turkish  baths 
thrice  a  week  if  the  patient  can  bear  them,  and  the  cautious  administration 
of  pot.  iodid.  with  bark.  Keep  the  bowels  open  and  give  a  liberal  diet. 
Change  of  air  and  removal  from  hospital  wards  are  indispensable. 

3.  General  cachexia.  A  condition  of  malnutrition  marked  by  great 
anaemia,  emaciation,  loss  of  strength,  and  disordered  state  of  the  secretions 
generally.    The  condition  may  resemble  scurvy. 

4.  As  the  result  of  the  local  application  of  mercury  as  an  inunction,  con- 
siderable irritation  may  ensue.  This  must  be  guarded  against  by  diminish- 
ing the  vigor  of  the  friction  and  varying  the  place  of  inunction.  A  hairy 
surface  is  to  be  avoided,  as  inflammation  is  more  easily  started  there — hence 
the  inner  side  of  the  arms  must  not  be  taken  to  mean  armpits.  The  inflam- 
mation once  excited  must  be  treated  on  the  ordinary  lines. 

In  whatever  way  mercury  is  administered,  it  is  good,  if  the  patient  be  at 
all  feeble,  to  give  iron  or  quinine,  or  both,  at  the  same  time. 

In  secondary  symptoms,  if  ushered  in  with  febrile  symptoms,  it  will  be 
necessary  temporarily  to  give  saline  medicines  and  warm  baths,  and  confine 
the  patient  to  the  house. 

In  the  later  stages  of  syphilis,  mercury  must  be  used  with  great  caution, 
especially  if  the  health  be  broken  down  and  the  aspect  flabby  and  anaemic. 
In  all  cases  in  which  the  health  is  impaired,  and  it  is  desired  to  get  the 
greatest  benefit  from  the  smallest  doses  of  mercury,  and  to  continue  it  a  long 
time,  the  corrosive  sublimate,  in  doses  of  one-sixth  or  one-eighth  of  a  grain 
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daily,  is  the  best  form  (F.  162).  It  may  be  combined  with  bark  or  steel. 
Plummer's  pill,  and  the  biniodide  with  iron,  and  Donovan's  solution,  deserve 
respectful  mention.  Where  it  is  borne,  it  is  recommended  that  mercury  be 
given  for  eighteen  months  to  two  years  after  contagion,  with  occasional  short 
intermissions — and  it  must  be  continued  beyond  this  if  symptoms  be  still 
present.  On  the  theory  that  syphilis  is  a  bacterial  disease,  and  that  mercury 
destroys  the  bacterium,  the  indication  would  be  to  keep  the  largest  possible 
percentage  of  the  drug  in  the  blood  short  of  injuring  the  health. 

Whether  mercury  cures  syphilis  or  not  is  still  doubtful.  It  acts  upon  the 
primary  and  superficial  secondary  lesions  admirably,  but  in  affections  of  the 
deeper  connective  tissues  it  does  not  give  such  effectual  and  speedy  relief  as 
iodide  of  potassium.  Frequently  a  lesion  will  yield  rapidly  to  a  mercurial 
lotion  or  ointment,  when  mercury  by  mouth  alone  has  failed  ;  local  applica- 
tion should  therefore  never  be  neglected. 

The  iodide  of  potassium  is  especially  useful  in  the  later  stages,  when  the 
deeper  connective  tissues  are  affected,  and  in  all  cases  in  which  mercury  is 
undesirable,  or  has  been  given  so  far  as  is  thought  prudent  without  relieving 
the  symptoms.  (See  F.  159  et  seq.)  The  chloride  and  carbonate  of  am- 
monia are  often  combined  with  the  iodide  and  bromide  of  potassium  (F.  167, 
178).  The  bromide  of  potassium  in  scruple  doses  at  night  is  good  for  noc- 
turnal pain  and  sleeplessness.  Sarsaparilla  has  the  reputation  of  healing 
irritable  ulcers  and  adding  to  the  patient's  nutrition.  The  sudorific  decoc- 
tions of  guaiacum,  drunk  hot  in  large  quantities,  are  perhaps  not  so  worthless 
as  they  have  been  deemed.  The  surgeon  will  need  great  variety  of  remedies 
in  protracted  tertiary  cases.  The  main  object  should  be  to  improve  the 
general  look  and  condition  of  the  patient ;  to  relieve  pain  ;  to  treat  symp- 
toms; to  give  short  courses  of  alteratives  in  succession,  continuing  each  so 
long  as  it  does  good  ;  never  to  push  a  remedy,  if  it  does  manifest  harm,  under 
the  vague  idea  that  it  is  specific ;  and  to  cure  the  disease  with  as  little  harm 
to  the  constitution  as  possible. 

Local  Treatment. — For  syphilitic  eruptions,  warm,  vapor,  and  Turkish 
baths  are  very  useful,  if  comfortable.  The  removal  of  obstinate  papular 
eruptions  may  sometimes  be  hastened  by  ung.  hydr.  nitratis,  diluted,  and 
itching  eruptions  by  a  weak  lotion  of  corrosive  sublimate.  Ulcers  must  be 
treated  according  to  their  condition,  whether  inflamed,  irritable,  or  indolent. 
In  general,  weak  mercurial  applications,  such  as  black-wash,  or  weak  red 
precipitate  ointment,  answer  best  as  local  applications.  Iodoform  powdered 
on,  or  applied  as  iodovaseline,  is  an  excellent  application.  On  mucous 
membranes,  ulcers  may  be  touched  twice  daily  with  a  lotion  of  hyd.  bicyanid. 
or  perchlor.,  gr.  ij  ad  aq.  sj. 

For  loss  of  hair  a  pomade  containing  a  very  small  proportion  of  ung.  hyd. 
nitr.  scented,  is  useful ;  or  a  wash  containing  cantharides. 

For  the  common  excoriated  sore  throat,  the  best  application  is  a  solution 
of  the  nitrate  of  silver  of  the  strength  of  ten  grains  to  the  ounce,  or  of  a 
finely  pointed  stick  lightly  applied.  When  there  are  ulcers,  gargles  of  cor- 
rosive sublimate  (F.  207) ;  and  when  the  ulcers  are  indolent  they  may  be 
touched  with  the  linimentum  ozruginis,  or  mercurial  fumigation  may  be  used 
to  the  part  affected.  For  ulceration  of  the  larynx  with  necrosis  of  the  car- 
tilages, tracheotomy  may  ultimately  be  needed. 

For  palmar  and  plantar  psoriasis  soak  the  part  nightly  in  hot  water,  and 
rub  and  scrape  away  as  much  epidermis  as  possible  without  drawing  blood. 
Then  rub  ung.  hydrarg.,  gr.  x-xv,  thoroughly  into  the  exposed  patches, 
holding  the  part  in  front  of  the  fire  during  the  inunction.  In  this  way  many 
cases  may  be  cured  in  a  few  months. 

Mucous  tubercles  about  the  genitals  should  be  washed  with  solution  of 


TREATMENT   OF   INHERITED  SYPHILIS. 


125 


alum  or  sulphate  of  zinc,  and  then  be  sprinkled  with  dry  calomel.  A  rag 
wrung  out  of  black  wash  should  be  kept  constantly  between  the  labia.  The 
yellow  wash  is  also  good  (F.  244). 

The  pain  of  nodes  is  often  relieved  by  blisters.  Acute  inflammation  of  the 
periosteum  is  best  treated  by  iodide  of  potassium,  in  doses  of  three  grains 
every  four  hours,  and  Dover's  powder.  When  nodes  are  very  tense  and 
painful,  it  may  be  necessary  to  puncture  them  by  subcutaneous  incision.  It 
is  to  be  noted  that  the  opening  here  is  subcutaneous.  It  is  a  golden  rule 
also  never  to  open  gummata  if  this  may  be  avoided.  The  subcutaneous 
injection  of  gr.  1  of  morphia  is  often  useful  for  nocturnal  pains. 

Before  concluding  the  subject  of  the  treatment  of  acquired  syphilis,  we 
must  mention  syphilization. 

Syphilization  signifies  the  repeated  inoculation  of  matter  from  a  venereal 
sore,  upon  the  same  patient,  either  to  render  him  insusceptible  to  fresh 
attacks,  or  to  relieve  existing  symptoms.  It  was  first  devised  by  Auzias 
Turenne,  and  Sperino,  of  Turin,  about  1850,  and  since  has  been  carried  out 
on  a  very  large  scale  by  Professors  Boeck,  Faye,  and  Bidenkap  at  Christi- 
ania,  and  by  Dr.  P.  H.  Watson,  of  Edinburgh.1 

The  theory  on  which  syphilization  is  defended,  is  that  it  does  by  art  for 
syphilis,  quickly,  what  is  done  in  smallpox  by  eruption — that  is,  it  exhausts 
the  material  capable  of  producing  syphilitic  disease,  and  thus  renders  the 
patient  insusceptible  to  it.  The  material  employed  is  the  matter  of  any 
active  venereal  ulcer. 

It  is  quite  certain  that  some  patients  suffering  under  obstinate  constitu- 
tional syphilis  have  got  well  whilst  subjected  to  this  most  disgusting  treat- 
ment. Yet  the  more  it  is  analyzed  the  more  unsatisfactory  it  appears,  and, 
in  the  author's  opinion,  no  English  surgeon  is  justified  in  adopting  it.  It 
were  far  better  to  trust  to  hygienic  treatment  only,  remembering  that  the 
virulence  of  syphilis  varies  inversely  as  the  general  health  of  the  sufferer. 

The  treatment  of  congenital  syphilis  presents  nothing  very  special.  Infants 
bear  mercury  very  well.  The  best  form  for  internal  administration  is  gray 
powder,  which  may  be  given  in  doses  of  one-half  grain  three  times  a  day,  or 
of  one  grain  twice  a  day.  Treatment  by  the  inunction  of  blue  ointment  is 
equally  efficacious  and  some  hold  preferable.  All  that  is  needed  is  to  smear 
about  ten  grains  of  blue  ointment  every  night  on  the  soles  of  the  feet,  and 
let  the  child  wear  socks  day  and  night.  Cod-liver  oil  may  be  given  internally 
as  well.    Treatment  should  be  continued  for  at  least  six  months. 

The  later  forms  of  congenital  syphilis  are  best  treated  with  iodide  of 
potassium. 

Local  lesions  will  require  local  treatment — e.  g.,  boracic  ointment  smeared 
over  inflamed  skin  about  the  anus,  scrotum,  and  thighs,  whilst  mercury  acts. 

As  to  diet ;  the  infant  should  be  suckled  by  the  mother  if  this  be  possible. 
If  this  cannot  be,  and  a  wet-nurse  be  employed,  and  this  is  recommended, 
she  must  be  syphilitic. 

Fitness  for  Marriage. — The  surgeon  is  often  asked  on  this  point  by 
men  who  are  just  recovering  from  a  syphilitic  attack;  and  the  most  prudent 
advice  is  to  wait  a  year  after  the  disappearance  of  the  symptoms.  The  shortest 
time  between  contagion  and  marriage  should  be  three  years. 

On  the  whole  subject  see  Hill  and  Cooper,  Syphilis  and  Local  Contagious 
Diseases ;  and  Baumler's  article  in  Ziemssen's  Encyclopedia  of  Medicine. 

1  See  Aperf  u  des  differentes  methodes  de  traitement  employees  a  Hopitat  de  Christi- 
aniacontre  la  Syphilis  constitutionnelle.  Par  J.  L.  Bidenkap.  Christiania,  1868 .  And 
a  very  exhaustive  paper  by  J.  R.  Lane  and  G.  Gascoyen,  in  Med.  Chir.  Trans.,  vol.  i. 
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CHAPTER  X. 

TUMOES. 

Definition. — No  satisfactory  positive  definition  has  yet  been  given.  The 
difficulty  is  to  draw  a  line  between  tumors,  on  the  one  hand,  and  new  forma- 
tions due  to  hypertrophy  and  inflammations,  on  the  other.  Clinically,  the  dis- 
tinction between  tumors  and  inflammatory  products  is  of  great  importance. 

A  tumor  is  a  more  or  less  circumscribed  swelling,  consisting  of  newly 
formed  tissue,  the  development  of  which  is  a  departure  from  the  normal  type 
of  the  part ;  for  the  mass  disturbs  its  form  and  the  relations  of  its  elements, 
and  almost  always  differs  more  or  less  in  minute  structure  from  the  tissue  in 
which  it  arises.  This  excludes  all  swellings,  such  as  ha^matomata,  retention 
and  dilatation  cysts,  which  are  not  neoplasms ;  also  general  hypertrophies 
which  adhere  to  the  type  of  a  part,  merely  enlarging  it ;  but  it  does  not 
exclude  localized  hypertrophies  and  outgrowths,  nor  masses  of  inflammatory 
tissue.  Circumscribed  hypertrophies  are  generally  spoken  of  as  tumors. 
With  regard  to  inflammatory  neoplasms,  taken  as  a  whole,  they  differ  in 
many  ways  from  tumors — even  sarcomata.  They  are  obviously  the  result  of 
irritation,  a  factor  which  seems  to  play  but  a  mild  part  in  the  evolution  of 
tumors  ;  and  their  constant  tendency  is  to  develop  into  fibrous  tissue,  though 
perhaps  after  suppuration.  For  the  infective  granulomata,  however,  we 
knew  nothing  until  lately  of  irritant  causes  ;  the  tumor-like  products  of  these 
diseases  have  no  very  strong  inclination  to  form  fibrous  tissues ;  and  their 
power  of  infection  causes  them  to  resemble  malignant  growths.  Still,  the 
tendency  of  each  granuloma  is  certainly  to  break  down  and  leave  a  scar, 
not  to  continue  to  grow  like  a  tumor  or  even  to  remain  stationary.  We  do 
not  know  the  immediate  causes  of  tumors,  and  it  has  been  suggested  that 
malignant  growths  may  be  due  to  the  action  of  an  organism,  but  it  is  hardly 
likely  that  a  bacterium  capable  of  producing  an  epithelial  cell  in  a  bone 
will  be  discovered. 

Pathologists,  therefore,  being  unable  to  insert  the  cause  of  tumors  in  their 
definition,  to  separate  them  etiologically  from  inflammations,  adopt  the 
negative  method,  and  say  that  the  new  tissue  of  which  a  tumor  consists  is 
not  the  result  of  an  inflammatory  process. 

Clinical  Course. — For  the  patient  the  most  important  division  of 
tumors  is  into  simple  and  malignant. 

A  simple  tumor  is  circumscribed,  generally  encapsuled,  and  movable 
among  the  surrounding  tissues  ;  it  generally  grows  painlessly,  slowly,  and 
never  by  invasion  or  infiltration  of  neighboring  parts  ;  it  is  but  slightly 
vascular;  it  may  reach  a  great  size  and  produce  serious  and  even  fatal 
symptoms  by  pressure  on  important  parts,  or  make  life  a  burden  by  its  size 
and  weight,  or  inflame  and  ulcerate  or  slough  ;  but,  except  from  some  such 
accidental  circumstance,  it  produces  no  effect  upon  the  general  health  ;  if 
removed  with  common  care,  it  does  not  recur ;  and  it  shows  no  tendency  to 
infect  lymphatic  glands  or  distant  parts.  Histologically  simple  growths 
usually  consist  of  well-formed  adult  tissue. 

A  malignant  tumor,  on  the  contrary,  does  not  feel  circumscribed,  is  not 
encapsuled,  and  is  more  or  less  adherent  to  surrounding  parts ;  it  generally 
grows  rapidly,  and  chiefly  by  infiltrating  the  tissues  around;  it  is  often  very 
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painful,  and  always  much  more  vascular  than  a  simple  tumor.  When 
springing  from  bone  or  other  deep  part  it  may  reach  an  enormous  size,  but 
when  superficial  it  often  ulcerates  whilst  small ;  during  its  growth  the 
patient  becomes  markedly  anseruic  and  loses  flesh  and  strength  rapidly — i.  e., 
it  causes  cachexia;  if  removed  by  incisions  which  apparently  go  quite  clear 
of  its  edge,  it  often  recurs  in  loco,  and  either  before  or  after  removal  of  the 
primary  growth  secondary  tumors  appear  in  the  nearest  lymphatic  glands, 
or  in  distant  parts  of  the  body,  or  in  both  situations.  The  minute  structure 
of  a  malignant  growth  is  usually  embryonic  and  most  atypical. 

Upon  the  above  points  the  differential  diagnosis  rests;  assistance  may 
sometimes  be  given  by  age  and  heredity. 

Owing  to  the  way  in  which  they  infiltrate,  the  apparent  is  not  the  real 
margin  of  malignant  growths,  and  cells  swept  from  them  by  the  lymph 
stream  may  stick  here  and  there  in  the  neighboring  tissues.  Recurrence  in 
loco  is  certainly  due  to  the  leaving  behind  and  continued  growTth  of  some  of 
these  germs.  Injection  of  lymphatic  glands  is  due  to  the  carriage  to  them  of 
cells  from  the  growth  by  the  lymph  stream ;  it  is  extraordinary  how  many 
months  sometimes  elapse  before  enlargement  of  the  glands  is  evident.  Again, 
tumor  cells  and  small  masses  frequently  migrate  or  grow  into  bloodvessels, 
and  are  carried  by  the  blood  stream  to  distant  parts.  Most  commonly  they 
stick  in  the  first  set  of  capillaries  reached  (lungs  or  liver),  but  they  may 
pass  through  these  and  settle  elsewhere.  The  secondary  growths  may  be 
few  or  very  numerous,  and  vary  greatly  in  size ;  usually  they  are  smaller 
than  the  primary.  Cachexia  is  always  secondary  to  the  growth  of  the  tumor 
and  often  to  its  ulceration  or  generalization.  Pain,  anxiety,  discharge, 
septic  absorption,  the  breathing  of  putrid  gases,  etc.,  aid  in  its  production; 
but  malignant  growths  seem  to  have  a  special  effect  behind  all  this. 

The  causes  of  malignancy  are  unknown.  It  is  generally  associated  with  an 
embryonic  or  very  atypical  structure,  but  not  always,  for  highly  developed 
cylindrical  epitheliomata,  tumors  having  exactly  the  structure  of  the  thyroid 
body,  nay,  even  fatty  and  other  simple  tumors,  occasionally  generalize. 
This,  together  with  the  fact  that  artificial  emboli  of  lining  periosteum  grow 
for  a  few  weeks  and  are  then  absorbed  by  the  healthy  tissues  around  them, 
led  Cohnheim  to  suggest  that  depression  of  that  physiological  resistance 
which  keeps  contiguous  tissues  from  invading  each  other's  limits  may  have 
more  to  do  with  malignancy  than  the  structure  of  the  tumor.  He  believes 
that  this  weakness  of  tissue  may  be  produced  by  irritation  and  inflammation 
or  by  senile  decay,  or  that  it  may  be  inherited.  He  does  not  explain  why 
it  so  constantly  accompanies  cancers  and  sarcomata,  so  rarely  fibromata, 
lipomata,  etc.;  tumors  consisting  entirely  of  actively  growing  and  probably 
mobile  cells,  perhaps  lying  in  lymph  spaces,  and  richly  supplied  with  thin- 
walled  vessels,  are  apparently  more  likely  to  generalize  than  growths  made 
up  of  fibres,  fat,  or  cartilage,  and  possessing  few  vessels  of  any  kind. 

Causes. — Very  little  is  known.  Owing  to  their  greater  clinical  interest 
most  attention  has  been  paid  to  the  etiology  of  malignant  growths. 

It  is  said  that  dark  races  and  inhabitants  of  hot  climates  are  more  liable  to 
tumors  than  dwellers  in  northern  climes.  Certain  districts  of  Eugland,  and 
even  parishes  of  London,  show  a  much  larger  cancer  mortality  than  others. 
Men  are  probably  more  often  affected  than  women,  much  oftener  if  tumors 
of  the  mamma  and  uterus  are  excluded.  No  age  is  exempt;  some  tumors 
are  congenital.  Cancer  is  very  rare  under  thirty-five,  and  attains  its  maxi- 
mum between  forty  and  fifty.  Sarcoma  is  the  malignant  tumor  of  early 
life,  but  it  also  attains  its  maximum  in  mid-life.  Cancer,  especially  of  the 
breast  and  uterus,  and  multiple  simple  growths,  are  often  hereditary. 
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Irritation  and  injury  are  given  as  causes  in  7.14  per  cent,  of  the  cases.  In 
many  of  these  it  is  just  as  probable  that  the  tumor  existed  before  the  injury. 
The  skin  is  most  exposed  to  irritation,  and  warts  and  epitheliomata  most 
often  attributed  to  it — e.  g.,  warts  and  epitheliomata  of  workers  in  mineral 
oils  or  tar,  of  the  lower  lip  from  clay  pipes,  of  the  tongue  from  sharp  teeth, 
of  the  scrotum  from  soot,  of  scars  exposed  to  irritation.  Phimosis  is  said  to 
predispose  to  cancer  of  the  penis.  Points  of  constriction,  and,  therefore,  of 
friction  along  the  alimentary  tract  (back  of  cricoid,  crossing  of  left  bronchus, 
cardia,  pylorus,  ileocecal  valve,  hepatic  and  splenic  flexures,  junction  of 
sigmoid  and  rectum),  are  the  commonest  seats  of  disease.  But  there  must 
be  something  else  to  account  for  the  selection  of  the  few  who  suffer.  Many 
have  maintained  that  malignant  growths  are  the  local  expression  of  general 
or  blood  diseases,  saying  that  if  one  growth  was  removed  the  disease  returned 
in  loco  or  burst  out  elsewhere,  and  referring  to  heredity  and  the  cachexia  in 
support  of  their  view.  But  local  abnormal  tendencies  may  be  inherited  just 
as  certainly  as  normal  tendencies,  and  the  phenomena  of  recurrence  are 
easily  explicable  (p.  127)  from  the  point  of  view  of  a  local  infecting  growth. 
The  general  view  would  render  treatment  hopeless  ;  the  local  tells  the  sur- 
geon that  recurrence  occurs  because  he  has  not  operated  sufficiently  early  or 
freely. 

Development. — Under  the  influence  of  the  above,  and  other  much  more 
important  though  unknown  causes,  it  has  been  supposed  that  the  adult  cells 
of  the  affected  part  begin  to  multiply.  To  form  a  sarcoma  the  adult  cells 
must  become  embryonic.  This  does  not  seem  very  likely.  Cohnheim  has 
suggested  another  explanation — viz.,  that  tumors  develop  from  small  masses 
of  embryonic  tissue  left  among  the  mature  elements — that  they  are,  in  fact, 
due  to  developmental  errors,  like  certain  hypertrophies  or  supernumerary 
digits.  At  present  the  idea  is  simply  a  theory  which  explains  many  ob- 
served facts — e.  g.,  the  occurrence  of  a  large  proportion  of  tumors  at  points 
where  complicated  developmental  changes  occur  (orifices  of  body,  many  of 
the  constricted  points  in  alimentary  canal,  etc.) ;  the  independence  of  tumors 
of  the  part  in  which  they  lie,  and  the  lack  of  control  exercised  over  them 
by  the  regulating  machinery  of  the  body  ;  the  extraordinary  growth  of  some 
tumors  accords  better  with  the  properties  of  embryonic  than  with  those  of 
adult  tissue.  Such  growths  as  epitheliomata  of  scars  or  from  pure  irritation 
are  excluded  by  Cohnheim  from  among  true  tumors ;  the  same  pathological 
changes  are  produced  by  another  cause. 

The  effect  of  irritation,  on  Cohnheim's  theory,  is  to  increase  the  blood 
supply  and  excite  the  embryonic  germ  to  growth. 

Classification. — Tumors  are  best  classified  according  to  their  anatomical 
structure.  Embryology  teaches  that  the  cells  of  the  segmented  human 
ovum  very  early  arrange  themselves  in  three  layers  :  an  outer,  epiblast,  from 
which  the  hair,  spinal  cord,  nerves,  epithelium  of  the  skin,  mouth,  and  lower 
end  of  rectum,  are  developed;  an  inner,  hypoblast,  which  gives  origin  to  the 
epithelium  of  air-passages,  of  the  alimentary  tract,  of  the  ducts  and  glands 
(liver  and  pancreas)  opening  on  it,  and  of  the  bladder;  and  a  middle  one, 
mesoblast,  from  which  are  formed  all  the  tissues  and  organs  contained  be- 
tween the  two  epithelial  layers,  viz.,  all  connective  tissues,  all  muscle,  blood- 
vessels, and  lymphatics.  It  is  believed  that  neither  in  utero  nor  later  does 
a  mesoblastic  tissue  arise  from  epi-  or  hypo-blast,  or  vice  versa.  Once  the 
embryonic  layers  are  differentiated  the  tendencies  of  their  cells  are  abso- 
lutely distinct.  The  only  way  in  which  epithelium  can  seem  to  arise  from 
mesoblast  is  by  means  of  some  errors  of  development  leading  to  the  inclu- 
sion of  hypoblastic  or  epiblastic  cells  by  mesoblast. 

Now,  tumors  contain  no  new  elements;  they  spring  from  the  tissue  cells, 
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or  from  similar  rudiments,  and  every  kind  of  adult  tissue  cell  may  be  the 
characteristic  element  of  a  tumor.  There  is  also  a  large  group  of  cases  re- 
sembling embryonic  connective  tissue. 

So  there  is  the  same  wide  gulf  fixed  between  tumors  as  between  tissues  of 
mesoblastic  origin,  on  the  one  hand,  and  of  epi-  or  hypo-blastic  on  the  other. 

We  shall,  therefore,  adopt  the  following  classification : 

Mesoblastic. 

1.  Type  of  fully  developed  Connective  Tissues: 

Type  of  fibrous  tissue  .......  Fibroma. 

"     fatty  tissue 
"  cartilage 
"  bone 
"  lymphoid 

2.  Type  of  Higher  Tissues  : 

Type  of  muscle    ........  Myoma. 

"     nerve      ........  Neuroma. 

"     bloodvessels    .......  Angioma. 

3.  Type  of  Embryonic  Connective  Tissues   ....  Sarcoma. 

Epi-  and  Hypo-blastic. 

4.  Type  of  Epithelial  Tissues  : 

Papilloma  Adenoma  Carcinoma. 

For  convenience,  Cysts  will  be  taken  at  the  end  of  Tumors. 

A.  Mesoblastic  Tumors.    Adult  Types. 

THE  FIBROUS  TUMOR. 

The  fibrous  tumor  consists  of  fibrous  tissue;  sometimes  white,  glistening, 
and  hard,  resembling  tendon  ;  at  other  times  soft,  loose,  and  yellowish  from 
a  little  fat  in  its  meshes.    Thus  there  are  two  chief  varieties,  the  hard  and 


Fro.  16. 


the  soft.  The  hard  are  mostly  found  in  connection  with  the  periosteum, 
especially  of  the  jaws,  nasal  bones,  external  base  of  skull,  and  front  of  cer- 
vical vertebra,  the  fasciae,  and  the  nerve-sheaths  ;  the  soft — the  fibrocellular, 
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or  connective-tissue  tumor — in  the  subcutaneous,  submucous,  and  intermus- 
cular tissue.  They  are  most  frequent  in  the  scrotum,  labium,  peri-vaginal 
tissue,  and  the  deep  intermuscular  spaces  of  the  thigh.  The  superficial 
often  become  pendulous  and  pedunculated.  Their  naked-eye  appearance  is 
that  of  loose  fibrous  tissue. 

Microscopically  these  tumors  consist  of  bundles  of  white  fibrous  tissue, 
interlacing  in  all  directions,  ofteu  wound  round  vessels,  and  more  or  less 
studded  with  nuclei  according  to  the  rapidity  of  their  growth.  The  an- 
nexed figure  (Fig.  16)  is  taken  from  a  small  fibrous  tumor  of  the  periosteum 
of  the  little  toe. 

They  are  subject  to  degenerations.  Cysts  filled  with  serous  or  mucous  fluid 
may  form  in  the  interstices.  Such  tumors  may  inflame,  soften,  suppurate, 
and  slough  out  entirely  or  by  degrees,  or  may  adhere  to  the  skin,  and  cause 
it  to  ulcerate  by  distention,  and  may  then  throw  out  bleeding  fungous  pro- 
trusions. 

These  tumors  are  hard  or  soft,  elastic,  free  from  tenderness,  smooth,  oval 
or  pyriform  ;  encapsuled ;  of  slow  growth,  lasting  any  number  of  years,  and 
attaining  to  almost  any  size;  generally  single,  or,  if  multiple,  affecting  but 
one  and  the  same  organ,  as  the  skin  (Fig.  17). 


Fig.  17. 


Fibroma  mulluscum  multiplex.    From  a  patient  under  the  care  of  Mr.  Jonathan  Hutchinson. 

Their  origin  is  usually  spontaneous,  and  cause  unknown  ;  sometimes  they 
follow  an  injury. 

Extirpation  is  the  only  treatment;  after  which  the  patient  may  be  com- 
forted with  the  probability  that  there  will  be  no  return  of  the  disease  in  the 
same  place  or  elsewhere. 

Virchow  has  described  a  fairly  common  variety  under  the  term  Fibroma 
molluscum,  in  which  there  is  an  immense  production  of  growths  from  the 
subcutaneous  tissue.    Sometimes  a  single  tumor  will  develop  which  may 
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attain  gigantic  proportions,  but  in  the  more  common  form  a  large  number 
of  small  tumors  occur  over  the  whole  body  (Fig.  17). 

The  common  mucous  polypus  of  the  nose  is  a  loose  fibroma,  of  which  the 
stroma  contains  a  good  deal  of  albuminous  fluid. 

Two  other  varieties  of  fibrous  tumors  require  notice ;  one,  commonly 
called  neuroma,  which  is  not  a  nerve  tumor,  as  its  name  would  imply,  but  a 
fibrous  tumor  developed  in  the  sheath  of  a  nerve;  they  are  often  multiple 
and  hereditary.  The  other  is  the  painful  subcutaneous  tumor  of  Wood  (Edin. 
Med.  Chir.  Trans.,  vol.  iii.);  a  small  body,  rather  larger  than  a  pea,  or 
coffee-berry,  composed  of  fibrous  tissue,  situated  under  the  skin,  generally 
single,  generally  affecting  women,  accompanied  by  fits  of  most  excruciating 
neuralgic  pain,  and  often  by  hysteric  and  spasmodic  affections.  Hitherto 
anatomists  have  failed  to  detect,  on  dissection,  any  connection  between  these 
tumors  and  the  nerves.    Extirpation  is  the  remedy. 

FATTY  TUMOR,  OR  LIPOMA. 

The  fatty  tumor  consists  of  fat  tissue  intersected  with  meshes  of  fibrous 
bands,  and  contained  in  a  fibrous  capsule.  When  the  fibrous  element  is  in 
excess,  the  tumor  is  sometimes  called  fibro-fatty.  It  is  often  combined  with 
nsevoid  tissue  (ncevo- lipoma) ;  and  sometimes  with  much  round-celled  growth 
(lipo-sarcoma).  In  these  latter  cases  the  cells  of  a  sarcoma  have  become 
infiltrated  with  fat,  and  the  peculiarity  recurs  in  secondary  growths. 

It  is  not  very  liable  to  secondary  changes.  Cysts  may  form  from  mucous 
softening,  and  the  fibrous  tissue  may  calcify  or  even  ossify.  Rarely  it  inflames 
and  ulcerates  from  irritation. 

Causes. — The  most  important  known  is  heredity.  Dr.  Murchison  reported 
(Edin.  Med.  Journ.,  June,  1857)  the  history  of  a  family  in  which  father  and 
two  daughters  had  a  fatty  tumor  in  almost  identical  positions.  More  com- 
monly the  growths  are  multiple,  often  very  numerous,  in  hereditary  cases. 

Fatty  tumors,  for  the  most  part,  occur  at  that  time  of  life  (35-50)  when 
people  tend  to  become  fat.  It  has  been  said  that  they  sometimes  follow  local 
irritation  ;  seeing  the  frequency  with  which  they  occur  about  the  shoulders, 
nape  of  the  neck,  and  back,  it  seems  not  improbable  that  local  pressure  long 
continued,  or  other  irritation,  may  be  a  cause. 

Seats. — The  subcutaneous  tissue  of  the  trunk,  especially  about  the  back 
of  the  neck  and  shoulders,  but  they  may  extend  between  and  under  the 
fasciae,  deep  amongst  the  muscles  of  the  neck,  trunk,  or  limbs,  or  amongst 
the  viscera.  They  may  be  found  even  where  no  fat  exists  naturally,  as  in 
the  scrotum  or  eyelids.  Uncircumscribed  masses  of  fat,  often  symmetrical, 
occasionally  develop  about  the  neck. 

Clinical  Characters. — The  fatty  tumor  is  generally  single ;  its  growth 
is  slow.  It  may  attain  enormous  bulk,  even  seventy  pounds,  but  causes  no 
inconvenience,  save  what  arises  from  its  weight  and  situation.  It  is  soft, 
often  semifluctuating,  but  solid  when  taken  between  the  fingers ;  lobulation 
can  be  felt  and  often  seen ;  it  is  movable  over  deep  structures  freely,  but 
may  cause  slight  dimpling  by  adhesion  to  the  skin  ;  not  painful  or  tender. 
A  finger  pressed  upon  its  edge  feels  that  this  is  thick  and  round  as  the  tumor 
slides  away,  which,  together  with  lobulation  and  perhaps  exploratory  punc- 
ture, distinguishes  it  from  cold  abscess  and  sebaceous  cyst. 

Treatment. — Removal  by  the  knife,  if  the  patient  wish  it  and  his  health 
is  satisfactory.  Cut  right  into  the  tumor  so  as  to  open  the  capsule;  the 
growth  then  "  shells  out  "  as  a  rule.  Sometimes,  especially  on  the  back,  it 
requires  careful  dissection,  the  septa  passing  to  the  capsule  (which  is  left 
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behind)  being  stout.  If  completely  removed  it  will  not  recur,  unless  it  be  a 
lipo-sarcoma.    Large  uncircumscribed  masses  are  best  left  alone. 

CARTILAGINOUS  TUMOR,  CHONDROMA,  OR  ENCHONDROMA. 

This  consists  for  the  most  part  of  cartilage  (Fig.  18)  identical  with  normal 
cartilage,  either  hyaline  or  fibrous ;  rarely  the  matrix  is  mucous  and  the 
cells  spindle-shaped  or  branched.  Such  tumors  are  often  intersected  by 
strands  of  slightly  vascular  connective  tissue,  or  they  may  consist  of  distinct 
round  nodules  like  peas  or  marbles,  held  together  by  connective  tissue.  They 
are  well  encapsuled,  and  do  not  recur  after  complete  removal. 

The  varieties  depend  mainly  upon  the  nature  of  the  intercellular  matrix. 
Tumors  originating  from  bone  are  of  the  hyaline  variety,  while  those  from 
connective  tissue  in  other  parts  of  the  body  are  more  frequently  fibrous. 

Fig.  18. 


Some  of  these  growths  (chondro-sarcomata) ,  especially  in  glands  and  the 
medulla  of  bones,  consist  of  well-developed  hyaline  cartilage  with  much 
spindle-celled  tissue ;  there  is  no  capsule,  and  round  cells  infiltrate  the  neigh- 
boring tissues.  These  growths  behave  with  all  the  malignancy  of  sarcomata. 

Secondary  changes  are  common  :  calcification,  especially  in  chondromata  of 
fingers;  ossification,  especially  in  subperiosteal  specimens  which  may  (?)  show 
a  skeleton  of  light  papery  plates  (Fig.  19) ;  mucoid  softening  leading  to  form- 
ation of  cysts.    Rarely  these  ulcerate. 
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Causes. — Chondroraata  are  often  hereditary,  especially  when  multiple. 
Those  growing  from  medulla  of  long  bones  are  believed  to  start  from  islets 
of  cartilage  left  unossified  (Virchow)  ;  Cohnheim  suggests  that  those  of  the 
parotid  aud  testes  may  begin  from  misplaced  bits  of  the  cartilage  whence 
the  jaw  or  vertebrae  grow.  They  sometimes  follow  injuries  and  are  most 
common  in  early  life. 

Beats. — Bones  most  commonly,  especially  the  phalanges  and  metacarpals, 
and  the  shafts  of  the  long  bones  ;  sometimes  from  the  ribs  and  pelvic  bones. 
They  occur  also  in  the  parotids  and  testes,  but  almost  always  mixed  with 
mucous  or  gland  tissue ;  rarely  in  subcutaneous  tissue,  rarely  also  from  car- 
tilage, as  of  larynx  or  ribs  (ecchondroses). 

In  bones  they  may  be  of  medullary  or  subperiosteal  origin  ;  in  the  former 
case,  as  the  old  bone  is  absorbed  a  thin  shell  of  new  is  laid  down  by  the  peri- 
osteum, and  the  bone  "expands;"  in  the  latter  the  growth  may  envelop  the 
bone — e.g.,  tibia  or  femur. 

Clinical  Characters. — As  occurring  on  the  fingers  (Fig.  20),  they  are 
firm,  smooth,  rounded  masses  of  slow  growth,  and  rarely  larger  than  a  good 
Tangerine  orange  ;  the  skin  is  unaffected  for  a  long  time,  but  may  redden 
over  very  large,  soft,  and  degenerate  growths ;  they  are  usually  multiple. 
On  the  long  bones  they  cannot  be  diagnosed  with  certainty.  From  a  cyst 
an  aspirator  may  draw  off  recognizable  cartilage  cells.  Rarely  these  growths 
reach  a  great  size;  one  of  femur,  three  feet  round,  in  five  years  (Frogley, 
Med.  Chir.  Irans.,  vol.  xxvi.).  When  soft,  but  not  from  mucous  softening, 
and  of  rapid  growth,  chondrosarcoma  must  be  thought  of.  The  presence  of 
cartilage  in  gland  tumors  can  be  told  on  inspection  only. 

Treatment. — Removal  from  connective  tissue  or  parotid  ;  castration,  if 
in  the  testis  ;  amputation  when  on  a  long  bone,  complete  removal  otherwise 
being  rarely  possible ;  but  it  may  be  attempted,  especially  in  the  fingers. 
Amputation  of  a  finger  is  required  only  to  remove  a  deformity,  unless  the 
growth  is  in  the  way. 

BONY  TUMOR,  OR  OSTEOMA. 

These  consist  of  compact  or  spongy  bone;  hence  the  two  varieties:  com- 
pact or  ivory,  and  cancellous  or  spongy  exostosis.  The  ivory  exostosis  consists  of 
extremely  dense,  white,  ivory-like  bone,  Haversian  canals  being  scarce;  it 
grows  from  periosteum,  especially  of  the  bones  of  the  calvaria,  orbit,  face, 
and  the  bony  part  of  the  external  auditory  canal.  It  forms  a  low,  smooth, 
rounded  swelling,  absolutely  sessile  and  fixed,  and  of  very  slow  growth. 

The  spongy  exostosis,  much  the  commoner,  is  really  an  ossifying  chondroma 
which  grows  from  the  shafts  of  long  bones  near  their  epiphyses,  most  com- 
monly from  the  lower  end  of  the  femur,  and  the  upper  of  the  tibia  or 
humerus.  On  section  they  show  spongy  bone  continuous  with  that  of  the 
parent  bone ;  and,  so  long  as  they  are  growing,  are  capped  by  cartilage. 
Often  pedunculated  and  clubbed,  they  may  have  broad  attachments  and 
very  irregular  surfaces;  one  above  each  inner  condyle  of  the  femur  is  not 
uncommon.  Their  position  on  and  fixation  to  bone,  and  their  occurrence 
before  manhood,  are  the  characteristic  points. 

Osteomata  are  often  hereditary  and  multiple.  They  rarely  occur  as  pri- 
mary growths,  except  in  relation  with  bones.  They  are  innocent ;  but  sarco- 
mata may  ossify  all  but  their  growing  edges.  Osteomata  may  become  carious 
or  necrose  and  exfoliate,  especially  the  ivory  form,  the  result  being  a  cure. 

Treatment. — Removal,  if  pressure  symptoms,  deformity,  or  other  incon- 
venience requires  it. 
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LYMPH  GLAND  TUMOR,  LYMPHADENOMA ;    HODGKIN  S  DISEASE. 

This  tumor  consists  of  lymphoid  tissue  which  has  a  very  general  distribu- 
tion in  the  body.  It  is  made  up  of  a  network  of  homogeneous  fibrils,  with 
nuclei  here  and  there  at  points  of  junction  (Fig.  21)  ;  in  the  meshes  lie  cells 

Fig.  21. 


Lymphoma.    Delicate  reticulum  :  the  corpuscles  hare  been  pencilled  out.    From  a  cervical  gland  in  Fig.  22. 

exactly  like  white  blood-cells.  The  network  may  be  very  fine  or  very  dense, 
the  tumor  being  correspondingly  soft  or  hard ;  the  fibrous  septa  of  the  gland 
remain  and  may  thicken  greatly.  Firmness  generally  goes  with  age  and 
slow  growth.  A  soft  gland  is  yellowish  or  pinkish-gray,  uniform,  pulpy,  and 
yields  milky  juice  on  scraping;  a  hard  one  is  obviously  more  or  less  fibroid. 
Fatty  degeneration,  caseation,  and  suppuration  are  rare. 

Lymphadenomata  start  in  lymphatic  glands :  only  one  gland  may  be 
affected,  and  the  health  be  unimpaired  ;  or  every  gland  in  the  body  may  be 

Fig.  22. 


Lymphadenoma.    Showing  the  enlarged  glands  on  both  sides  of  the  neck,  and  in  each  axilla.    The  child 
was  greatly  emaciated,  and  died  very  shortly  after  this  sketch  was  made. 

involved,  the  spleen  enlarged,  the  lymphoid  tissue  everywhere — tonsils, 
alimentary  canal,  liver,  kidneys,  testes,  marrow  of  bones,  etc. — overgrown, 
whilst  anemia  progresses  with  the  disease.    This  is  Hodgkin's  disease.  In 


MYOMA — 
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some  cases,  otherwise  apparently  similar,  leueocythcemia  occurs,  the  white 
corpuscles  being  smaller  than  normal. 

Enlargement  of  the  first  gland  or  group  of  glands  may  start  without  ob- 
vious cause  or  from  absorption  of  some  irritant;  it  is  impossible  in  this  stage 
to  say  the  disease  will  not  become  general,  and  this  may  occur  after  a  single 
group  of  glands  has  been  enlarged  and  stationary  for  years.  The  diagnosis 
from  scrofulous  glands  may  be  very  difficult. 

Symptoms. — The  groups  of  glands  are  affected  in  the  following  order  of 
frequency;  cervical,  axillary,  inguinal,  retroperitoneal,  bronchial,  medi- 
astinal, mesenteric.  Smooth,  painless,  and,  at  first,  freely  movable,  the 
glands  ultimately  blend  into  an  irregular  lobulated  mass  by  bursting  of  the 
capsules  and  blending  of  the  contents.  The  swelling  may  increase  rapidly 
or  slowly,  other  glands  may  enlarge  simultaneously  or  not  for  years.  Symp- 
toms arise  from  pressure  on  nerves,  veins,  oesophagus,  bronchi,  thoracic  duct, 
bile-duct,  etc. ;  also  from  lack  of  red  corpuscles.  The  patient  may  die  of 
marasmus,  starved,  or  comatose  after  convulsions  and  delirium.  -Remittent 
fever  (2°-6°)  is  frequent,  and  generally  indicates  a  rapid  course.  Fig.  22 
shows  a  child  with  Hodgkin's  disease,  formerly  under  Mr.  Haward  at  the 
Hospital  for  Sick  Children. 

Treatment. — When  only  one  group  of  glands  is  diseased,  removal  may 
delay  advance  or  even  prevent  it,  but  diagnosis  at  this  stage  is  doubtful. 
When  all  the  glands  cannot  be  removed  or  the  spleen  is  enlarged,  operation 
does  no  good.  None  should  be  undertaken  with  less  than  sixty  per  cent,  of 
red  corpuscles.  Arsenic  in  the  largest  possible  doses  is  the  only  drug  of 
much  value.  Cod-liver  oil,  iron  and  tonics,  and  change  of  air  are  always 
useful.  (See  article  by  W.  R.  Govvers,  M.D.,  in  Reynolds's  System  of 
Medicine.) 

THE  MUSCULAR  TUMOR,  OR  MYOMA. 

Muscular  tissue  includes  two  varieties — the  striped  and  the  unstriped. 
Tumors  may  occur  in  either  kind.  The  striped  are  exceedingly  rare,  but 
have  been  found  in  the  heart  and  tongue  of  newborn  infants.  Tumors  of 
unstriped  muscle  occur  chiefly  in  the  uterus.  They  are  found  also  in  the 
oesophagus,  stomach,  and  prostate  gland;  in  the  scrotum  in  man,  and  in  the 
labia  majora  of  women. 

Mixed  with  much  fibrous  tissue  they  constitute  what  is  known  as  the 
"  fibrous  tumor"  or fibro-myoma  of  the  uterus.  They  may  be  subperitoneal, 
submucous,  or  intramural — i.  e.,  in  the  substance  of  the  uterine  wall.  On 
either  surface  they  tend  to  become  pedunculated. 

They  are  generally  enclosed  in  a  capsule;  do  not  invade  other  structures  ; 
and,  histologically  speaking,  are  perfectly  innocent  growths. 

NERVE  TUMOR,  NEUROMA. 

This  name  has  been  given  to  fibromata,  myxomata,  etc.,  growing  from  the 
fibrous  tissue  of  nerves.  Tumors  of  nerve  tissue  are  very  rare.  The  bul- 
bous ends  of  nerves  in  a  stump  are  sometimes  called  amputation-neuromata. 
They  may  contain  rolled-up  nerve  fibres  from  regenerative  attempts  of  the 
nerve  fibres;  often  they  consist  of  fibrous  tissue  only.  When  a  nerve  is 
divided  and  does  not  unite,  the  central  end  may  become  similarly  bulbous. 

VASCULAR  TUMOR,  ANGIOMA  OR  NJEVUS. 

This  consists  of  bloodvessels,  some  of  new  formation,  many  apparently 
formed  by  dilatation  of  preexisting  ones.  Increase  takes  place  by  budding 
from  the  vessels  of  the  growth,  and  can  be  followed  best  in  fatty  tissue. 
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There  are  two  kinds:  1.  The  simple  or  capillary,  which  consists  of  very 
large  capillaries  with  thick  walls  lined  with  cells,  one  to  three  deep,  very 
much  like  those  lining  gland-ducts  (Fig.  23).  2.  The  cavernous,  which  re- 
sembles erectile  tissue,  consisting  of  freely  anastomosing  irregular  spaces, 
separated  by  fibrous  septa  lined  by  venous  endothelium. 

Capillary  nsevi  occur  in  the  skin  and  subcutaneous  tissue.  On  the  skin 
they  form  the  mother's  "  marks"  and  "port  wine  stains"  which  are  so  com- 
mon— bright  red  or  purple  patches  sometimes  a  little  raised  above  the  skin 
and  sometimes  covered  with  long  coarse  hair.    They  are  probably  always 

Fig.  23. 


Horizontal  section  of  a  rapidly  growing  nasvus  of  the  back.  The  centre  is  an  enlarged  hair  follicle  ;  round 
it  are  the  hypertrophicd  bloodvessels,  probably  the  plexus  greatly  enlarged,  which  is  normally  found  round 
each  hair-sheath. 

congenital,  and  may  grow  rapidly  and  cover  a  very  large  surface.  When 
subcutaneous  they  form  soft,  rather  ill-defined  roundish  swellings,  emptied 
by  compression,  filling  when  pressure  is  removed,  swelling  up  when  the  child 
cries  or  strains  (erectile),  and  often  having  a  bluish  color  through  the  skin. 
These  are  the  clinical  signs  of  cavernous  nsevi  of  the  subcutaneous  tissue, 
which  occur  also  in  bones,  muscles,  liver,  kidney,  and  very  rarely  in  the 
rectum.  Often  a  nsevus  is  both  cutaneous  and  subcutaneous.  (See  "Dis- 
eases of  Bloodvessels.") 

B.  Mesoblastic  Tumors,  Embryonic  Types.  Sarcomata. 

The  tumors  hitherto  described  have  all  been  formed  of  fully  developed 
tissue;  we  now  pass  on  to  consider  those  which  consist  of  embryonic  tissue 
— the  sarcomata. 

Embryonic  connective  tissue  is  well  represented  by  granulation  tissue,  de- 
scribed at  p.  59.  Sarcomata  have  the  structure  of  granulation  tissue-cells 
(round,  spindle,  branched,  or  giant)  in  a  matrix  which  may  be  homogeneous, 
mucous,  fibrous,  calcified  or  ossified.  Much  stress  is  laid  upon  the  presence 
of  matrix  between  sarcoma  cells,  as  distinguishing  these  growths  from  epi- 
thelial ones,  in  which  the  cells  touch:  it  is  doubtful  whether  the  distinction 
holds.  Microscopically,  sarcoma  tissue  often  cannot  be  diagnosed  from  gran- 
ulation tissue;  but  the  tendency  of  the  sarcoma  to  grow  without  ceasing  dis- 
tinguishes them.  All  sarcomata  are  very  liable  to  fatty  degeneration  and 
to  hemorrhage  into  their  substance,  sometimes  destroying  all  but  a  capsule 
of  new  growth  (blood-cyst).  The  chief  varieties  of  sarcoma  are  named  accord- 
ing to  the  dominant  shape  of  their  cells,  but  all  varieties  may  be  found  in 
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one  specimen.  Other  names  spring  from  changes  in  the  matrix  and  secon- 
dary changes  in  the  cells — e.  g.,  pigmentation. 

Sarcomata  always  spring  from  connective  tissue,  and  may  occur  wherever 
this  is  found.  They  are  common  in  skin  and  subcutaneous  tissue,  fascia, 
muscles,  bones. 

1.  The  round-celled  sarcoma  consists  of  a  very  delicate  intercellular  sub- 
stance, in  the  meshes  of  which  are  contained  small  round  cells;  many  of 
them  are  indistinguishable  from  lymph  cells;  they  vary  in  size,  and  contain 
nuclei  and  nucleoli. 

The  intercellular  substance  also  varies,  being  either  homogeneous,  gran- 
ular, or  fibrillated.    Fig.  24  represents  a  typical  round-celled  sarcoma. 

2.  Spindle-celled  sarcoma,  formerly  called  "  fibroplastic."    The  cells  are 


Fig.  24. 


Bound-celled  sarcoma.    Showing  large  round  cells,  and  a  very  delicate  network  of  connective  tissue  stroma. 

fusiform,  long  and  narrow,  terminating  in  "  tails,"  and  contain  oval  nuclei 
and  nucleoli.  They  are  arranged  more  or  less  compactly,  and  parallel  to 
each  other  in  bands  and  whorls.  When  closely  packed  they  resemble 
fibrous  tissue  (Fig.  25).  Recurrent  fibroid  tumors  were  small  spindle-celled 
sarcomata,  often  springing  from  fascia. 

3.  Giant-celled  or  myeloid  sarcoma,  so  called  because  of  the  presence  of  a 

Fig.  25. 


Spindle-celled  sarcoma. 

number  of  large,  many-nucleated  cells  (Fig.  26),  resembling  those  of  embry- 
onic marrow.  On  section  they  are  often  of  decided  maroon  tint  (Paget).  They 
are  more  especially  found  in  the  osteo-sarcomata  springing  from  the  interior 
of  bones,  especially  the  jaws,  and  are  the  least  malignant  of  sarcomata. 
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4.  Glioma. — Virchow  has  described  a  peculiar  form  of  sarcoma,  which  is 
found  in  nerve  structures— chiefly  in  the  retina  and  brain — as  glioma.  It 
occurs  in  the  connective  tissue  framework  which  supports  the  nerve  tubes, 
and  is  characterized  by  the  presence  of  a  number  of  small  round  cells,  em- 
bedded in  a  very  faint  homogeneous  intercellular  substance.  Though 
locally  malignant,  they  rarely  generalize. 

Fig.  26.  Fia.  27. 


Myeloid  cells  from  a  myeloid  tumor  of  the  upper 
jaw,  removed  by  Sir  W.  Fergusson,  Nov.  24,  1855. 
In  color  and  consistence  it  exactly  resembled 
human  kidney. 


Glioma. 


5.  Alveolar  sarcoma  resembles  cancer  in  having  a  well-marked  alveolar 
stroma;  the  microscopic  distinction  rests  upon  the  discovery  of  some  inter- 
cellular substance  between  the  individual  cells.  These  are  much  more 
closely  related  to  the  stroma  than  in  cancer. 

6.  Melanotic  Sarcoma. — This  (Fig.  28)  as  it  occurs  in  man  is  a  very 
malignant  kind  of  sarcoma;  the  cells  are  usually  spindle,  but  may  be  round ; 


Fio.  28. 


Nodule  of  melanotic  sarcoma  in  the  true  skin,  King's  College  Museum. 


dark  brown  pigment  is  seen  in  them  and  also  in  the  matrix,  but  many  cells 
escape.  White  horses  are  extremely  liable  to  pigmented  fibrous  tumors,  but 
possessing  no  malignant  quality.  Melanosis  in  man  is  very  serious,  generally 
beginning  in  the  eye  or  in  the  skin,  exceedingly  liable  to  return  after  extir- 
pation, and  to  be  disseminated  over  the  body ;  thus  in  a  certain  case  it  was 
found  in  skin,  areolar  tissue,  muscles,  pleura,  lungs,  heart,  liver,  mesentery, 
spleen,  kidneys,  and  womb. 

7.  Myxoma. — In  this,  by  some  error  of  original  development,  or  subse- 
quent degeneration,  that  which  should  have  become  fat  or  connective  tissue, 
becomes  a  soft  gelatinous  stuff  like  the  umbilical  cord,  mixed  with  more  or 
less  sarcomatous  growth.  Probably  the  majority  of  myxomata  are  innocent; 
they  are  often  classed  with  the  fibromata. 

Mixed-celled  sarcomata,  in  which  no  form  of  cell  predominates,  are  common. 
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Peculiarities  which  are  reproduced  in  secondary  growth  constitute  varieties 
— e.  g.,  lipo-sarcoma,  fatty  infiltration  of  sarcoma  cells ;  calcifying  and  ossify- 
ing sarcoma.  The  latter  changes  occur  in  connection  with  bones,  sub- 
periosteal sarcomata  frequently  having  a  bony  skeleton  like  that  in  Fig.  19, 
said  to  have  belonged  to  a  chondroma ;  these  are  most  malignant  growths. 

Mixed  forms  occur — e.  g.,  chondro-,  adeno-,  myo-sarcoma.  The  latter  are 
tumors  of  early  life  containing  striated  and  non-striated  cells,  and  occurring 
in  the  kidney  or  testis. 

As  regards  clinical  characters,  the  sarcomata  are  malignant  growths.  They 
occur  for  the  most  part  in  early  and  middle  life,  seldom  (except  in  bone)  in 
later  life.  They  are  rapid  in  growth,  and  infiltrate  neighboring  tissues 
widely ;  they  therefore  are  very  liable  to  recur  in  loco  after  extirpation. 
Their  vessels  having  very  thin  walls  into  which  tumor  cells  easily  pass,  they 
generalize  usually  by  the  blood  rather  than  by  the  lymph  stream  ;  and 
secondary  growths  are,  naturally,  most  frequent  in  the  lungs.  But,  strange 
to  say,  sarcomata  of  the  tonsil,  testis,  lymphatic  glands,  and  some  fasciae 
generally  infect  lymphatic  glands  (Butlin).  The  degree  of  malignancy 
varies :  it  is  most  pronounced  in  the  melanotic,  and  least  so  in  the  myeloid 
variety.  Sarcomata  may  be  extirpated  completely  and  never  recur,  or  may 
return  in  loco  several  times  after  operation,  as  the  name  recurrent  fibroid 
indicates,  and  finally  become  disseminated  in  distant  parts  of  the  body. 

C.  Epi-  and  Hypo-blastic  Tumors.    Epithelial  Growths. 

Warts.  Papillomata. — These  hardly  merit  a  class  to  themselves ;  they 
seem  to  be  fibromata  which  have  become  papillary  by  the  accident  that  they 
are  on  a  free  surface.  They  consist  of  a  connective  tissue  basis  which  sends 
vascular  papillae  toward  the  surface,  each  covered  by  more  or  less  epithelium. 
Warts  may  spring  from  cutaneous,  mucous,  or  serous  surfaces.  They  are 
generally  pedunculated  and  "  papillary  "  on  the  surface,  but  dense  epithelium 
may  fill  in  the  irregularities.  On  mucous  surfaces  the  papilla?  may  be  very 
long,  delicate,  and  branching,  covered  by  little  epithelium  and  easily  torn  ; 
they  then  bleed  profusely — e.  g.,  villous  tumors  of  bladder  and  rectum.  They 
are  often  due  to  irritation,  as  seen  in  soot-warts  on  the  scrotum,  venereal 
warts  on  the  genitals,  and  warts  on  the  hands  of  workers  in  paraffin. 

Papillomata  are  innocent,  though  they  are  very  troublesome  to  get  rid  of, 
even  by  excision.  Their  epithelium  is  all  on  the  surface;  in  epithelioma  it 
has  invaded  the  connective  tissue.  Warts  may  be  starting-points  of  epithe- 
lioma ;  development  or  irritation  of  one  after  forty  is  ground  for  uneasiness 
and  watchfulness. 

GLAND  TUMORS,  ADENOMATA. 

Adenomata  are  new  growths  of  gland  tissue,  in  structure  more  or  less 
unlike  that  of  the  gland  they  spring  from.  Some  appear  to  be  mere  hyper- 
trophies of  preexisting  structures. 

Probably  all  glands  give  rise  more  or  less  commonly  to  a  tumor  of 
glandular  nature,  but  some  do  so  very  rarely. 

Adenomata  are  of  two  kinds  :  racemose  and  tubular.  Of  racemose  adeno- 
mata, the  common  chronic  mammary  tumor  may  be  taken  as  the  type.  It 
consists  of  acini  lined  by  epithelium  embedded  in  a  fibrous  stroma  ;  slit-like 
spaces  (ducts)  also  are  seen  (Figs.  29  and  30),  but  there  is  no  efferent  duct 
from  the  tumor  and  no  evidence  that  it  performs  any  function.  The  stroma 
may  be  largely  infiltrated  with  round  and  spindle-cells  (adeno- sarcoma),  or 
consist  of  mucous  tissue  (myxo-adenoma) . 
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Dilatation  of  acini  and  ducts  into  cysts,  which  may  be  large  and  contain 
yellow  or  brown  mucous  fluid,  is  common,  especially  in  oldish  women.  Into 
these  spaces  papillary  growths  may  project  from  the  walls.  For  clinical 
characters  of  these  growths,  see  "  Diseases  of  Breast." 


Fig.  29  Fig  30. 


Adenoma,  from  a  girl  of  sixteen.    Showing  Adenoma.    X  240    Cross-sections  of  acini,  showing 

arrangement  of  gland  structure  in  fibrous  epithelial  lining  and  nuclei  of  stroma, 

matrix.    X  50. 


Mucous  glands  (e.  g.,  of  the  soft  palate)  and  the  parotid  may  give  rise'to 
acinous  adenomata ;  in  the  latter,  the  gland  tissue  is  usually  mixed  with 
mucous,  sarcomatous,  or  cartilaginous. 

Tubular  Adenomata. — As  type  of  these  may  be  taken  the  glandular 
polypus  of  the  rectum  seen  in  children  (Fig.  31).    The  drawing  shows 


Fig.  31. 


Polypus  of  rectum. 


hypertrophied  tubules,  cut  across,  lined  with  columnar  cells  in  a  loose  con- 
nective tissue  stroma.  Microscopically,  it  is  impossible  to  distinguish  be- 
tween these  growths  and  columnar  epithelium. 

Many  ovarian  tumors  are  of  this  type;  also  some  mixed  tumors  of  the 
testis. 

cancer,  carcinoma. 

Cancer  may  be  defined  as  a  new  growth  consisting  of  epithelial  cells  in 
the  alveoli  of  a  fibrous  stroma  :  the  latter  being  of  secondary  importance. 

It  invariably  originates  from  epi-  or  hypo-blastic  structures,  and  is  char- 
acterized by  the  tendency  of  its  epithelial  cells  progressively  to  force  their 
way  into  neighboring  connective  tissue  along  the  paths  of  least  resistance 
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(lymph-channels).  As  a  rule,  they  infect  the  nearest  lymphatic  glands,  and 
frequently  distant  organs  also,  by  means  of  the  blood-path. 

Cancers  are  divided  iuto  groups  according  as  they  spring  from  the  epithe- 
lium of  skin  or  mucous  membranes  (epithelioma),  or  from  that  of  glandular 
organs  (acinous  cancer).  The  cells  of  any  cancer  may  undergo  colloid  de- 
generation, producing  colloid  cancer. 

Structure.  Cells. — Any  of  the  different  types  of  epithelium  (except 
ciliated)  may  be  found  in  cancer,  varying  according  to  the  source  whence 
they  spring:  from  the  skin  squamous,  from  intestinal  mucous  membrane 
cylindrical,  from  acinous  glands  more  or  less  cubical.  From  the  form  of 
the  cells,  epithelioma  is  divided  into  squamous  and  cylindrical.  Epithelial 
cells  vary  greatly  in  shape  and  size,  and  cannot  thus  be  distinguished  from 
mesoblastic  elements,  but  they  lie  in  immediate  contact,  separated  by  no 
matrix,  their  relation  to  the  fibrous  stroma  is  loose,  and  vessels  never  pass 
between  them.  There  is  usually  a  well-marked  line  between  cells  and 
stroma ;  but  it  may  be  obscured  by  a  cloud  of  leucocytes  which  precede  the 
advancing  epithelial  cells,  and  from  which  the  epithelial  cells  have  been 
supposed  to  spring.  The  epithelial  cells  grow  in  irregularly  swollen  branch- 
ing and  intercommunicating  cylinders,  the  swellings  forming  probably  at 
points  of  least  resistance ;  hence  the  variety  in  shape  of  the  alveoli. 

The  stroma  is  formed  of  connective  tissue  and  bears  the  supplying  blood- 
vessels. It  consists  of  the  original  connective  tissue  of  the  part,  generally 
much  thickened  by  fibroid  tissue  apparently  of  inflammatory  nature,  derived 
from  the  round-celled  infiltration  which  precedes  the  spreading  edge  of  a 
cancer,  and  seems  due  to  the  irritation  of  the  epithelial  cells  forcing  their 
way  along  the  lymph-paths.  Two  varieties  of  acinous  cancer  are  based  on 
the  amount  of  stroma:  scirrhus  or  hard  cancer,  when  the  stroma  is  dense 
and  in  considerable  or  large  amount;  encephaloid  or  soft  cancer  when  there 
is  but  little  stroma,  and  that  loose. 

Sooner  or  later  the  cells  of  all  cancers  undergo  fatty  degeneration,  forming 
yellow  areas  on  the  surface  of  section:  this  maybe  from  pressure  of  the 
multiplying  cells  upon  the  vessels,  or  from  contraction  of  the  stroma,  or 
from  an  inherent  peculiarity  of  the  cells.  In  superficial  cancers  this  necrosis 
leads  to  ulceration  (p.  67). 

SQUAMOUS  OR  PAVEMENT  EPITHELIOMA. 

This  form  starts  from  skin  or  mucous  membranes  with  squamous  cover- 
ings. It  may  occur  at  any  part  of  the  skin,  but  is  especially  frequent  at 
points  of  union  of  skin  and  mucous  membranes,  such  as  the  lower  lip,  pre- 
puce, vulva,  anus ;  it  is  found  also  on  the  tongue,  gums,  cheeks,  tonsil, 
oesophagus;  on  the  vaginal  surface  of  the  os  uteri,  and  in  the  bladder. 

Epithelioma  usually  begins  as  a  hard  pimple  or  knot  in  the  skin  which 
soon  ulcerates ;  or  a  fissure  may  be  first  noticed.  It  soon  presents  itself  as 
an  oval  or  roundish  ulcer,  with  thick,  hard,  raised,  irregular  edge,  a  pale 
red  or  grayish  warty  base,  which  bleeds  easily  and  discharges  a  thin, 
opaque,  yellowish,  foul,  and  often  sanious  fluid  containing  epithelial  cells 
and  debris.  The  surrounding  parts  are  red,  more  or  less  swollen,  and  in- 
durated for  a  considerable  but  very  variable  distance.  The  early  ulcera- 
tion, warty  appearance,  and  induration  are  the  special  points  in  diagnosis; 
and  to  these  must  be  added  early  involvement  of  lymphatic  glands. 

The  very  characteristic  structure  of  epithelioma  is  well  shown  in  Fig.  32, 
which  represents  a  section  through  the  lower  lip.  From  the  epithelium 
above  the  interpapillary  portions  are  growing  down  into  the  connective 
tissue,  and  the  cylinders  can  be  followed  for  a  short  distance  as  such.  Then 
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their  ramifications  take  them  from  the  plane  of  section,  or  they  cease,  single 
cells  are  swept  on,  and  fresh  rods  start;  below  they  are  frequently  cut 
across,  and  show  as  dark  circles,  some  with  white  centres.  In  the  latter, 
epithelial  evolution  has  gone  on  to  cornification  and  the  production  of  a 
"  nest "  of  squamous  cells.  One  of  these,  but  not  very  typical,  is  shown  in 
Fig.  33.    In  some  squamous  epitheliomata  no  nests  form.    The  stroma  is 


Fig.  33. 


Epithelial  cancer.     X  250.     An  ingrowing 
cylinder  showing  rudimentary  nest. 


plentiful,  and  contains  leucocytes  in  proportion  to  the  rate  of  growth  and 
ulceration.  Fig.  34  is  from  a  case  of  primary  epithelioma  of  the  tonsil,  and 
shows  invasion  of  the  deeper  structures  by  epithelial  cells.  The  tonsil 
throughout  contained  similar  ingrowths.  Its  gland  structure  was  much 
altered  and  its  stroma  enormously  hypertrophid  (R.  W.  Parker). 

To  the  naked  eye  an  epithelioma  presents  a  grayish-white  granular  surface 
on  section  dotted  with  yellow  points  which  start  out,  like  the  contents  of 
sebaceous  follicles,  when  pressure  is  applied ;  the  little  cylinders  consist  of 
fatty  epithelium. 

Sometimes  epitheliomata  of  mucous  surfaces  become  markedly  papillary, 
ulceration  being  slight;  induration  at  their  base  distinguishes  them  from 
simple  warts.  Fig.  35  shows  a  papilla  from  the  bladder,  and  Fig.  36  sepa- 
rated cells. 

Rodent  ulcer  is  a  variety  of  epithelioma,  occurs  almost  always  upon  the 
skin  of  the  face — especially  nose  and  eyelid — and  usually  as  a  pimple  which 
is  often  scratched.  It  may  begin  between  thirty  and  forty,  but  about  fifty 
is  more  usual ;  is  more  common  in  men  than  women,  and  is  characterized 
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clinically  by  its  very  chronic  course  (even  twenty  to  thirty  years)  and  slight 
tendency  to  infect  lymphatic  glands.  It  spreads  by  slow  invasion  of  neigh- 
boring tissues,  and  ulceration  follows  so  closely  upon  infiltration,  that  the 


Fig.  34. 


Cancer  of  tonsil.    X  240.    Shows  the  great  proliferation  of  epithelium  and  its  invasion  of  the 
deeper  structures. 

edge  is  not  much  thickened.  It  destroys  everything — bone,  cartilage,  eye- 
ball— that  it  comes  to,  till  the  orbits  and  nose  may  form  one  cavity,  with  the 
brain  pulsating  at  the  bottom.  Yet  no  gland  will  be  involved,  no  internal 
organ  affected,  and  the  general  health  remains  good  for  many  years. 

Fig.  35. 


Fig.  36. 


A  representation  of  a  papilla,  or  the  apex  of  a 
granulation,  found  in  the  urine,  in  the  case  of 
epithelioma  of  the  bladder.  Internally  it  con- 
tained a  loop  of  vossel ;  outwardly  it  was  clothed 
with  scales  of  exuberant  epithelium.  About  200 
diameters. 


Epithelial  cells  infiltrating  the  deep  tissues 
of  the  lip. 


Microscopically  the  growth  differs  from  squamous  epithelioma  in  the  small 
size  of  its  cells,  and  the  slight  tendency  to  formation  of  nests.  But  some 
tumors  on  the  face  having  the  above  history  are,  microscopically,  typical 
squamous  epitheliomata. 
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Columnar  or  Cylindrical  Epithelioma. 

This  springs  from  mucous  membranes  covered  with  columnar  epithelium 
and  provided  with  tubular  glands.  It  is  by  ingrowth  of  the  latter  into  the 
connective  tissue  that  the  cancer  originates.  The  rectum,  large  intestine, 
and  uterus  are  its  seats,  but  it  may  occur  in  the  stomach,  and  very  rarely  in 
the  small  gut. 

It  forms  prominent  vascular  growths  which  break  down  in  the  centre  and 
present  ulcers  with  firm,  thick,  irregular  edges  which  overlap  the  surround- 
ing mucous  membrane.  It  is  soft,  pinkish-gray,  and  semitranslucent  in  sec- 
tion, and  often  striated  vertically  to  the  surface.  It  consists  of  tubules  lined 
by  columnar  epithelium,  just  like  crypts  of  Lieberkuhn,  but  often  much 
larger  (Fig.  37).    The  stroma  is  soft  and  round-celled.    In  tumors  of  rapid 


Fig.  37. 


Cylindrical  epithelioma  of  the  rectum.    X  350. 


growth  the  tubules  are  imperfectly  formed  and  the  cells  small.  The  lumina 
in  some  growths  become  completely  filled  up,  and  a  section  then  resembles 
one  of  acinous  cancer. 

These  epitheliomata  are  very  liable  to  colloid  degeneration,  infiltrate  sur- 
rounding parts,  do  not  affect  glands  very  early,  and  rarely  generalize  widely. 
Secondary  growths  in  the  liver  are  not  uncommon. 

Scirrhus  and  Encephaloid  as  seen  in  the  Breast 

Cancer  of  the  breast  will  next  be  considered.  The  epithelium  of  its  ducts 
is  directly  continuous  with  that  of  the  skin,  but  it  changes  its  character  as 
it  passes  from  the  lactiferous  tubes  into  the  interior  of  the  gland  substance. 
Cancer,  according  to  Billroth,  begins  in  the  acini  of  the  gland  by  multiplica- 
tion of  the  small  round  epithelial  ceils  which  line  them,  and  by  an  infiltra- 
tion of  the  surrounding  connective  tissue  with  leucocytes.    The  chief  varie- 
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ties  are  the  hard  and  soft  cancers,  and,  as  before  said,  these  variations  depend 
on  the  relative  amounts  of  stroma  and  cellular  elements. 

Scirrhus  is  characterized  by  the  large  amount  of  its  stroma,  which  in- 
creases with  the  age  of  the  tumor.  It  was  to  this  variety  that  the  word 
cancer  was  first  applied,  on  account  of  a  supposed  analogy  between  the  long 
fibrous  prolongations  of  the  stroma  and  the  outspread  claws  of  a  crab.  It 
occurs,  for  the  most  part,  in  the  breast,  but  is  found  also  in  the  alimentary 
canal,  uterus,  prostate,  and  elsewhere. 
Comparatively  slow  in  growth,  it  is 
nevertheless  malignant  in  all  its  tenden- 
cies— i.  e.,  it  invades  all  structures  with 
which  it  comes  in  contact,  affects  the 
lymphatic  glands,  and  is  carried  by  the 
blood  to  distant  parts  of  the  body. 

Fig.  38  represents  an  average  scirrhus 
of  the  breast.  It  consists  of  a  fibrous 
stroma,  the  alveoli  of  which  are  filled 
with  very  granular  epithelial  cells, 
many  undergoing  fatty  degeneration. 
The  drawing  shows  also  the  spreading 
edge  of  cancer,  preceded  by  irritative 
round-celled  infiltration  of  the  fat  and 
fibrous  tissue,  which  it  is  invading 
(p.  141).  Cancers  are  not  encapsuled  ; 
though  fairly  defined  to  the  naked  eye, 
the  microscope  shows  the  true  state  of 
matters. 

Scirrhus  cuts  crisply  like  potato  or 
cartilage.    Its  surface  of  section  is  often    aIvooli  fiUed  with  epithelial  cellSi  and  the  com. 

slightly  cupped,  and  has  been  likened     mencing  infiltration  of  the  fat  with  leucocytes. 

to  that  of  an  unripe  pear,  being  gray, 

slightly  tinged  with  pinkish-yellow,  and  marked  with  streaks  and  patches  of 
distinct  yellow  from  fatty  degeneration.  The  section  yields,  on  gentle  press- 
ure, a  copious  juice  of  a  milky  character,  readily  miscible  with  water.  This 
contains  abundance  of  cancer  cells  (Fig.  39),  which,  like  the  epithelium  of 

Fig.  39. 

*****  h§  I  m 

.(Ton 

Cancer  cells  traced  with  the  camera  ;  magnified  200  diameters,    a,  nuclei ;  scale  of  0.001  inch. 

the  bladder,  present  great  variety  of  form  and  size,  and  usually  contain  a 
very  large  oval  nucleus,  with  one  or  two  nucleoli.  The  largest  are  found  in 
old  slowly  growing  scirrhus,  smaller  and  less  perfect  ones  in  the  more  rapidly 
growing  encephaloid. 

The  cupping  is  due  to  the  contraction  of  the  newly  formed  fibrous  tissue, 
as  also,  most  probably,  is  the  fatty  degeneration  of  cells.  This  shrinking 
leads  to  important  clinical  signs — e.  g.,  retraction  of  the  nipple,  by  fibrous 
tissue  developed  along  the  ducts.  Chronic  inflammations  may  obviouslv 
produce  the  same  effect.  Puckering  of  the  skin  wherever  invaded  by  cancer 
is  another  result. 

10 


Fig.  38. 


Scirrhus   of  breast.    X  240.    Showing  the 
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Cancer  "En  Cuirasse." — This  is  so  called  because  it  converts  the  skin 
of  the  chest  into  a  hard  and  rigid  mass  inflexible  as  a  breast-plate.  It 
begins  in  the  form  of  small  nodules  in  the  skin,  which  spread  round  about 
the  primary  focus,  enlarge,  and  coalesce.  Generally  it  occurs  after  extirpa- 
tion of  the  breast.  Internal  organs  are  not  very  frequently  affected.  In 
consequence  of  its  tendency  to  spread  and  to  contract,  the  breathing  becomes 
much  interfered  with,  and  death  may  result  from  this  cause.  The  disease  is 
chronic ;  it  is  allied  to  those  forms  known  as  atrophic  scirrhus,  characterized 


Fig.  40. 


Medullary 


by  great  shrinking  of  the  breast  and  long  course — eight  to  twelve  years 
being  not  uncommon.  Both  forms  give  rise  to  crater-like  ulcers  which  dis- 
charge a  very  fetid  ichor. 

Encephaloid,  or  soft  acinous  cancer,  differs  from  scirrhus  chiefly  in  the 
rapidity  of  its  growth,  and  the  consequent  preponderance  of  its  cellular 


Fig.  41. 


Colloid  cancer  of  stomach  and  omentum.    X  240. 

elements.  Indeed,  it  is  often  made  up  entirely  of  cells,  the  amount  of  stroma 
being  almost  inappreciable.  Fig.  40  represents  a  typical  case  ;  the  large 
size  of  the  cells,  their  number  and  arrangement,  and  the  small  amount  of 
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stroma,  contrast  with  the  scirrhus  shown  in  Fig.  38.  It  must  not,  however, 
be  supposed  that  they  are  radically  distinct;  the  differences  between  them 
are  simply  due  to  the  rapidity  of  growth,  perhaps  also  to  the  age  of  the 
patient  attacked.  Many  cases  present  intermediate  stages  between  the  two 
forms,  and  the  deposits  which  are  found  in  internal  organs,  secondary  to 
primary  scirrhus  of  the  breast,  are  often  of  the  encephaloid  variety. 

When  cut  into,  degenerate  parts  resemble  brain-matter,  and  hence  their 
name ;  but  the  growing  parts  are  pinkish-gray  and  translucent.  Hemor- 
rhages into  their  substance  are  frequent.  Fibrous  bands  are  rare  or  absent 
in  the  section,  which  is  probably  convex  and  soft. 

Colloid  Cancer. — Cancers  are  very  liable  to  retrograde  changes,  of 
which  the  most  frequent  is  fatty  degeneration.  Few  are  free  from  this. 
Another  form,  not  unfrequently  met  with,  is  colloid  or  gelatiniform  degenera- 
tion. In  this  form  the  protoplasm  of  the  cancer  cells  becomes  converted 
into  a  substance  called  colloid  (glue-like). 

Fig.  41  represents  alveoli  containing  the  colloid  substance.  The  indi- 
vidual cells  have  been  converted  into  colloid  masses,  which  have  coalesced, 
and  the  intercellular  substance  has  atrophied  and  formed  cyst-like  dilata- 
tions, in  which  the  colloid  has  collected.  Colloid  cancer  is  most  frequently 
found  in  the  stomach  (pylorus)  and  rectum,  occasionally  in  the  breast.  It 
is  generally  rapid  in  growth. 

Sarcomata  also  may  undergo  this  degeneration. 

TREATMENT  OF  MALIGNANT  GROWTHS. 

The  only  treatment  that  holds  out  any  chance  of  success  is  early  and 
complete  removal  of  every  abnormal  cell — one  left  behind  probably  means  re- 
currence. This  statement  shows  implicit  faith  in  the  local  origin  of  malig- 
nant tumors  (p.  126),  and  is  justified  by  the  results  which  surgeons  have  of 
late  yeajp  obtained  in  the  treatment  of  such  cases  by  earlier  and  more  radical 
operations.  These  have  been  planned  in  the  belief  that  it  is  necessary  in  all 
cases  of  cancer,  and  in  those  special  ones  of  sarcoma  (p.  136)  which  generally 
involve  glands,  to  remove  not  only  the  whole  primary  growth,  but  also  all 
the  glands  which  receive  lymph  from  the  affected  part,  whether  they  can  be 
felt  enlarged  or  not.  These  operations  are  more  difficult  and  much  more 
extensive  than  the  older  kind,  and  the  immediate  mortality  from  shock  has 
risen  in  consequence;  but  in  disease  of  this  kind  it  seems  right  to  advise  a 
patient  to  undergo  an  operation  of  greater,  rather  than  one  of  less,  danger, 
when  the  former  holds  out  the  chance  of  cure  against  the  palliation  of  the 
latter. 

But  palliative  operations  also  are  required  when  cases  have  gone  too  far 
for  cure  to  be  thought  of.  A  patient's  last  days  may  be  rendered  easy  by 
the  removal  of  an  extremely  painful  or  foully  ulcerating  growth,  death  from 
recurrence  in  internal  organs  being  often  comparatively  easy. 

Caustics  are  employed  in  the  treatment  of  malignant  disease  only  under 
special  circumstances,  as  when,  after  clearing  out  an  orbit,  it  is  thought  well 
to  cause  exfoliation  of  the  bones  lest  they  be  infiltrated  by  growth.  Some- 
times, too,  they  are  used  to  destroy  extensive  growths,  like  rodent  ulcer, 
which  are  known  not  to  be  very  thick.  But  they  are  very  uncertain  weapons 
and  intensely  painful,  the  pain  lasting  even  for  days. 

The  acid  nitrate  of  mercury,  F.  333,  arsenic,  and  chloride  of  zinc,  are  the 
most  useful.  Arsenic  is  generally  employed  in  the  form  of  Mance's  paste, 
composed  of  fifteen  grains  of  white  arsenic,  seventy-five  of  cinnabar,  and 
thirty-five  of  burnt  sponge,  made  into  a  thick  paste  with  a  few  drops  of 
water.   There  is  danger  of  arsenical  poisoning,  especially  if  the  paste  is  used 
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timidly.  Chloride  of  zinc  is  made  into  a  paste  with  three  or  four  parts  of 
flour  and  a  few  drops  of  water.  Sometimes  a  mass  of  cancerous  tissue  may 
be  destroyed  by  inserting  into  it  small  lozenges  or  stilets  composed  of  chloride 
of  zinc,  oxide  of  zinc,  and  flour  make  into  a  putty  with  water  and  baked  till 
hard.  Sir  J.  Y.  Simpson  recommended  dried  and  powdered  sulphate  of 
zinc  made  into  a  paste  with  a  few  drops  of  glycerine.  Whichever  is  em- 
ployed should  be  thinly  spread  on  the  surface  to  be  destroyed,  and'  covered 
with  cotton-wool.  We  may  observe  that  the  skin  should  never  be  attacked 
with  these  caustics,  only  an  ulcerated  surface. 

Other  remedies  to  check  the  growth  of  cancerous  tumors — congelation, 
firm  compression,  powerful  astringents,  and  tonics — have  been  tried  repeat- 
edly, but  in  vain.  A  good  but  light  diet  and  light  tonics,  and  especially  the 
preparations  of  iron  and  quinine,  may  be  used  at  the  surgeon's  discretion  to 
keep  up  the  appetite  and  combat  the  cachexia.    F.  8,  10,  25,  153. 

The  smell  of  most  malignant  ulcers  can  now  be  kept  within  bounds  by  the 
use  of  antiseptic  powders,  lotions,  and  wool  dressings.  Pain  may  be  relieved, 
sometimes  by  the  section  of  sensory  nerves,  sometimes  by  the  application  of 
anodynes  (F.  238-240),  including  lead  lotion,  sometimes  only  by  opium 
given  freely  by  mouth  or  subcutaneously. 

It  is  a  singular  fact,  that  with  some  patients  certain  preparations  of  opium 
disagree  violently  without  relieving  pain,  whilst  other  preparations  relieve 
the  pain  and  agree  perfectly.  Many  patients  can  take  only  morphia,  others 
find  the  solid  opium  or  the  purified  extract  best.  Battley's  sedative  solution 
of  opium,  Squire's  meconate  of  morphia,  the  black-drop,  and  other  special 
preparations  may  have  to  be  tried  in  turn. 

As  local  applications,  before  ulceration,  fine  cotton-wool,  belladonna  plaster, 
and  chloroform  liniment,  relieve  the  neuralgic  pain. 

CYSTIC  TUMORS  AND  CYSTS. 

Cystic  tumors  are  such  as  contain  cysts;  and  a  cyst  is  a  cavity  containing 
fluid  or  semifluid  stuff.  These  structures  vary  greatly  in  pathology,  and  are 
grouped  simply  for  convenience. 

They  may  be  grouped  into  the  following  groups : 

1.  Cysts  from  dilatation  of  spaces,  preexisting  or  newly  formed,  on  account 
of  irritation  and  excessive  secretion.  Such  are  enlarged  bursse,  ganglia,  hy- 
drocele, and  that  form  of  ovarian  cyst  due  to  dilatation  of  the  Graafian 
follicles.  Hemorrhage  may  occur  into  these,  rendering  the  fluid  red,  brown, 
or  treacly. 

2.  Cysts  from  retention  of  the  secretion  of  a  gland  from  obstruction  of  its 
duct.  Such  are  sebaceous  cysts,  mucous  cysts,  galactocele,  encysted  hydrocele. 

3.  Cysts  of  New  Formation.  —  1.  Serous  cysts  formed  by  effusion  into 
areolar  spaces,  often  at  points  of  irritation  and  gradual  blending  of  the  spaces 
into  one — e.  g.,  false  burste.  2.  Blood  cysts  (a)  from  extravasation  into  healthy 
or  morbid  tissues,  formation  of  fibrous  tissue  round  the  collection  and  ab- 
sorption of  more  or  less  of  the  coloring  matter  and  fibrin  ;  these  are  common 
in  brain  and  in  malignant  growths.  (6)  Rare  tumors  occur  in  the  neck 
containing  fluid  blood  ;  when  this  is  drawn  off  they  refill  rapidly  ;  some 
communicate  with  large  veins,  in  others  the  pathology  is  obscure.  3.  De- 
generative cysts.  Generally  from  mucous  softening  occurring  in  cartilage  and 
fibrous  tissue.  4.  Cystic  tumors.  Such  as  ordinary  ovarian  tumors,  and 
cystic  growths  of  the  breast  and  testis.  The  warty  growths  which  often  pro- 
ject into  and  even  fill  or  burst  out  of  the  cavities  of  such  growths  have  been 
mentioned. 
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4.  Cysts  Due  to  Developmental  Errors. — The  chief  are  Dermoid  cysts, 
due  to  inclusion  of  a  portion  of  epiblast  which  goes  on  to  develop  skin,  with 
its  glands  and  dermoid  appendages,  as  hair  and  even  teeth.  tJnobliterated 
foetal  structures  may  become  distended  with  fluid — e.  g.,  the  funicular  process 
of  peritoneum,  and  the  remains  of  the  Wolffian  body  in  the  broad  ligament 
(parovarium). 

5  Parasitic  Cysts. — The  chief  forms  round  the  echinococcus,  described 
in  Chapter  XIX. 

The  cysts  of  each  part  and  organ  will  be  referred  to  in  part'  III. 


CHAPTEE  XI. 

SEPTIC  DISEASES  OF  WOUNDS. 

We  have  already  pointed  out  the  reason  of  the  great  difference  in  results 
which  exists  between  simple  and  compound  injuries;  it  is  that  the  latter  are 
open  to  infection  by  organisms  from  the  air,  dressings,  hands,  etc.  Of  these 
organisms  certain,  and  especially  those  of  putrefaction,  are  non-pathogenic ; 
but  these  flourish  in  the  wound  discharges,  and  produce  many  phlogogenous 
and  pyrogenous  bodies.  Others  again,  apparently  less  commonly  present 
than  the  organisms  of  putrefaction,  are  pathogenic,  and  excite  local  or  general 
infective  diseases.  Our  knowledge  at  present  is  insufficient  to  decide  posi- 
tively to  which  class  certain  diseases  belong.  The  present  chapter  will  deal 
with  a  group  of  diseases  of  wounds  due  either  to  putrefaction  of  the  dis- 
charges (non-infective),  or  to  the  entry  into  the  body  of  pathogenic  organisms 
(infective). 

Diseases  due  to  the  irritation  or  absorption  of  septic  products  are — ordinary 
inflammation,  already  considered ;  septic  traumatic  or  wound  fever ;  hectic 
fever ;  septic  intoxication.  These  three  varieties  of  fever  are  believed  to  be 
due  to  the  absorption  of  poisonous  bodies  produced  by  the  growth  of  septic 
organisms  in  the  wound  discharges,  and,  consequently,  external  to  the  tissues. 
In  the  two  former  the  quantity  absorbed  is  small  or  moderate,  and  the  ab- 
sorption continues  for  some  time;  in  the  latter  a  large  quantity  is  rapidly 
taken  into  the  system,  and  often  the  absorption  continues  until  death  is  pro- 
duced. They  all  require  an  absorbing  surface  of  considerable  extent,  and 
are  greatly  favored  by  accumulation  of  the  decomposing  discharges  under 
pressure.  Healthy  granulations  seem  to  prevent  the  absorption  of  septic 
poisons,  the  temperature  in  wound  fever  falling  so  soon  as  granulation  and 
suppuration  set  in — i.  e.,  usually  the  fourth  to  the  sixth  day;  but  this  action 
of  granulation  tissue  is  not  understood,  for  it  certainly  absorbs  soluble  putrid 
poisons,  and  even  charcoal  powder  laid  upon  its  surface.  Clinically,  how- 
ever, the  coincidence  of  granulation  and  fall  of  temperature  in  spreading  in- 
flammations and  septic  traumatic  fever  is  marked. 

There  are  apparently  several  infective  diseases  of  wounds,  judging  from 
their  clinical  course,  which  is  that  of  an  infection  of  neighboring  or  distant 
parts,  or  of  the  blood  from  a  wound ;  from  the  fact  that  some  of  them  are 
very  infectious,  and  all  are  probably  communicable  from  man  to  man;  and 
also  from  their  resemblance  to  infective  processes  experimentally  produced  in 
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animals.  Organisms  have  been  found  in  all,  but  in  only  one  (erysipelas) 
have  they  as  yet  been  proved  to  be  the  cause  of  the  disease. 

Infective  diseases  which  are  apparently  local  are  erysipelas,  wound  diph- 
theria, hospital  gangrene,  spreading  traumatic  gangrene. 

Lymphangitis  and  spreading  traumatic  phlebitis,  diseases  showing  that 
the  poison  is  passing  from  the  wound  along  the  lymphatics  or  veins,  inter- 
vene between  the  local  and  the  general  infective  diseases — septic  infection 
and  pyaemia. 

Erysipelas,  hospital  gangrene,  pyaemia,  and  septicaemia  were  formerly 
spoken  of  as  hospital  diseases,  the  belief  being  that  they  were  engendered  by 
hospital  atmosphere,  or  air  rendered  noxious  by  the  overcrowding  of 
patients  with  septic  wounds,  and  that,  with  the  exception  of  erysipelas,  they 
arose  in  this  way  only. 

The  effect  of  crowding  more  than  a  certain  number  of  patients  with 
wounds  into  a  place  of  any  given  ventilation  capacity  has  been  again  and 
again  proved  to  be  the  generation  of  pyaemia,  septicaemia,  and  hospital  gan- 
grene. These  actually  originate  under  such  circumstances,  as  shown  in 
military  hospitals  in  time  of  Avar.  It  cannot  be  doubted  that  conditions 
which  will  produce  disease  will  tend  to  maintain  it ;  consequently  every  at- 
tention must  be  paid  to  ordinary  hygiene,  and  especially  to  free  ventilation, 
with  a  view  to  the  prevention  of  these  maladies. 

Erysipelas  is  probably  as  common  out  of  hospitals  as  in  them ;  the  other 
three  are  much  commoner  in  hospitals,  and  hospital  gangrene  is  very  rarely 
met  with  elsewhere.  All  these  diseases  are  probably  communicable  from 
patient  to  patient,  two  of  them  very  markedly  so ;  and  probably  they  are 
also  infectious  or  communicable,  without  contact  or  inoculation,  through  the 
air.  Now,  the  conditions  in  hospitals  where  patients  are  massed  together, 
attended  by  a  few  people,  are  obviously  most  favorable  to  carriage  of  disease 
from  one  to  another;  and  when,  as  formerly  was  the  case,  no  precautions 
were  taken  against  this  (e.  g.,  by  purifying  the  hands),  or  against  spread  of 
infectious  disease  by  isolation  of  an  affected  patient  and  thorough  disinfec- 
tion of  the  ward  and  furniture  about  him,  it  is  easily  conceivable  that,  once 
introduced,  the  causes  of  these  diseases  should  be  ever  present,  ready  to  act 
whenever  conditions  were  sufficiently  favorable.  It  is  impossible  to  appor- 
tion to  these  two  factors  their  proper  share  in  the  generation  of"  hospital" 
disease.  The  more  perfect  the  antiseptic  system  of  a  hospital,  the  less  possi- 
ble will  it  be  for  infective  diseases  of  wounds  to  appear.  But  in  time  of 
war,  asepsis  is  very  difficult  to  attain  and  maintain,  and  in  civil  practice 
many  wounds  are  necessarily  septic,  so  sporadic  cases  will  continue  to  occur. 

Prevention  of  Septic  Disease. — The  first  point  is  attention  to  general 
hygiene.  Every  wounded  man  should  have  a  space  of  two  thousand  cubic 
feet  to  himself;  the  measurement  in  height  in  this  calculation  must  not  ex- 
ceed twelve  feet.  The  air  in  this  space  must  be  changed  from  two  to  three 
times  in  the  hour,  so  that  four  thousand  to  six  thousand  cubic  feet  are  sup- 
plied for  each  patient.  Every  precaution  should  be  taken  to  prevent  the 
accumulation  of  excreta  and  other  refuse  in  the  ward  or  in  the  vicinity  of 
the  hospital.  The  maintenance  of  the  strength  of  the  patients  by  proper 
diet  is  most  important. 

Next  comes  the  hygiene  of  the  wound,  the  object  being,  as  far  as  possible, 
to  prevent  fermentative  processes  in  the  discharges  by  antiseptic  treatment. 

And,  lastly,  every  precaution  should  be  taken  to  prevent  the  carriage  of 
any  infection  from  one  patient  to  another.  Before  passing  from  one  case  to 
the  next,  the  hands  of  any  dresser  or  surgeon  should  be  thoroughly  purified 
in  sublimate  solution ;  and  nothing  capable  of  carrying  infection  should  be 
used  for  two  patients  without  proper  disinfection.    Sponges  should  not  be 
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used  in  wards,  but  rags  or  wool  steeped  in  antiseptic  lotions ;  these  should 
be  burnt  after  use. 

Directly  a  case  of  infective  disease  occurs,  the  patient,  with  all  his  belong- 
ings, should  be  isolated.  Bed  furniture  should  be  removed  with  the  patient, 
and  the  floor  and  walls,  if  possible,  round  about  the  patient  be  scrubbed  with 
sublimate  solution  or  carbolic.  Before  the  patient  can  return  to  the  general 
ward,  after  recovery  from  the  disease,  he  should  be  well  washed  with  soap 
and  water,  and  then  sponged  with  sublimate  solution  or  carbolic — one  part 
being  finished  and  dried  and  then  another  taken  up.  His  mattress  (straw) 
should  be  destroyed,  the  bedding  disinfected  by  boiling  for  two  hours  or  by 
steam  superheated  to  105°  C,  and  the  bedstead  and  furniture  thoroughly 
washed  with  sublimate. 

Erysipelas  (Cutaneous). 

Definition. — An  infective  febrile  capillary  lymphangitis  due  to  the 
presence  in  the  lymphatics  of  certain  micrococci. 

Causes. — Fehleisen  (D.  iEtiologie  d.  Erysipels,  1883)  purified  super- 
ficially and  excised  bits  of  erysipelatous  skin  and  placed  them  on  peptonized 
gelatine ;  he  obtained  a  growth  of  micrococci  (M.  erysipelalis),  which  he  cul- 
tivated through  thirty  generations  in  two  months;  he  then  inoculated  eight 
patients,  and  seven  developed  typical  erysipelas;  he  also  inoculated  success- 
fully a  number  of  rabbits. 

With  regard  to  predisposing  causes,  erysipelas  is  certainly  favored  by  un- 
hygienic conditions,  such  as  the  crowding  together  of  patients  with  septic 
wounds;  but  it  may  occur  under  the  most  favorable  circumstances.  It 
hangs  about  particular  beds  in  hospitals,  and  this  has  sometimes  been  found 
to  be  due  to  the  proximity  of  a  foul  closet  or  an  ash-bin.  Weather,  per  se, 
has  little  influence.  It  is  occasionally  epidemic,  and  frequently  endemic  in 
old  hospitals. 

Pathology. — Micrococci  in  chains  occupy  the  superficial  lymphatics  of 
the  skin  where  the  rash  is  spreading;  inflammatory  oedema,  with  more  or 
less  corpuscular  infiltration,  is  also  present.  It  is  doubtful  whether  the 
coccus  can  enter  otherwise  than  by  a  wound. 

The  period  of  incubation  is  fifteen  to  sixty  hours  or  less ;  and  an  attack 
probably  confers  no  immunity. 

Symptoms,  General. — The  onset  is  sudden,  marked  by  a  rapid  rise  of 
temperature  to  102°  to  104°,  with  chills,  or,  less  often,  a  rigor,  nausea,  or 
even  vomiting,  and  all  other  signs  of  fever.  The  fever  is,  as  a  rule,  con- 
tinuous, but  sometimes  remittent,  and  occasionally  of  inverted  type;  it  may 
be  high,  with  little  rash,  and  vice  versa,  but  generally  rises  when  the  rash 
spreads.  Delirium,  either  violent  or  muttering,  may  be  due  to  fever  and 
idiosyncrasy  or  to  meningitis.  In  some  cases  and  in  some  epidemics  typhoid 
symptoms  occur;  diarrhoea  sometimes ;  albuminuria  occasionally. 

Local. — The  rash  spreads  from  a  wound,  which  may  be  a  mere  crack  in 
the  skin,  or  may  even  have  healed  when  the  case  is  seen.  It  is  often  not 
characteristic  at  first.  When  spreading,  the  rash  is  bright  red,  disappears 
momentarily  on  pressure,  has  an  edge  which  is  well  defined  to  the  eye  and 
slightly  elevated  above  the  surrounding  skin ;  the  part  is  distinctly  tender, 
and  the  seat  of  burning  or  smarting  pain ;  the  nearest  glands  are  swollen 
and  tender,  and,  upon  the  limb,  often  connected  to  the  rash  by  streaks  of 
lymphangitis.  The  rash  may  be  bluish,  or  so  pale,  in  cachectic  patients,  as 
to  be  difficult  of  recognition.  It  often  skips  points  where  the  skin  is  tightly 
bound  to  subjacent  bones.  Where  the  skin  is  loose,  great  oedema  is  pro- 
duced, and  the  part  becomes  pale.    Not  uncommonly  the  oedema  fluid  raises 
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the  cuticle  in  vesicles  or  large  bulke,  which  dry  and  peel  off ;  they  may 
leave  superficial  ulcers.  Desquamation  follows  subsidence  of  the  rash. 
Abscesses  are  uncommon,  but  may  be  numerous  in  the  affected  area  and 
glands.  Sloughing  of  skin  is  rare.  The  rash  may  spread  on  to  mucous 
membranes.  Arthritis,  meningitis,  pleurisy,  and  peritonitis  are  rare  com- 
plications, and  generally  of  erysipelas  of  the  skin  over  the  membrane 
affected.    Pysemic  symptoms  and  lesions  may  occur  with  erysipelas. 

The  rash  may  last  two  days  to  three  or  four  weeks ;  generally  six  to  ten 
days  ;  relapses  are  common.  It  may  spread  but  little  (E.  fixum),  or  wander 
extensively  (E.  migrans),  or  spring  from  part  to  part. 

Prognosis. — See  "  Fever."  Young  children  and  the  aged,  weak,  and  in- 
temperate, bear  erysipelas  badly  ;  so  also  patients  with  albuminuria.  The 
above  complications  and  involvement  of  the  fauces  are  very  grave.  The 
return  of  suppuration  in  wounds  is  a  favorable  sign. 

Treatment,  General. — See  "  Fever." 

Local. — At  the  very  onset,  some  have  obtained  good  results  by  injecting 
three  per  cent,  carbolic  solution  round  the  patch  at  intervals  of  two  inches. 
One  gramme  is  injected  at  each  spot,  and  the  patch  should  be  small  enough 
to  be  surrounded  by  six  to  eight  injections.  Repeat  in  twelve  to  twenty-four 
hours. 

The  skin  may  be  rubbed  with  oil  of  turpentine,  or  fomented  with  one  in 
twenty  carbolic  (cold).  La  Valette  recommends  rubbing  in  well  twice  daily 
a  thirty  per  cent,  solution  of  per'chloride  of  iron  after  all  grease  has  been 
removed  by  soap  and  water  from  the  skin.  Bromine  applied  in  vapor  or 
solution  acted  well  in  the  American  war ;  also  creasote  upon  a  cloth. 
Assiduous  fomentation  and  the  use  of  glycerine  and  belladonna  are  useful. 
In  slight  cases  the  part  may  be  covered  with  cotton-wool  and  oil-silk. 

Puncture  with  a  lancet  may  be  necessary  if  the  oedema  is  great  and  tends 
to  cause  sloughing. 

Solid  oedema  of  a  limb,  left  by  the  rash,  may  be  relieved  by  bandaging ; 
but  in  the  face  it  is  hard  to  remove. 

Cellulo-cutaneous  or  Phlegmonous  Erysipelas. 

This  is  the  name  given  to  a  diffuse  inflammation  of  the  subcutaneous 
tissue  tending  to  run  on  to  suppuration  and  sloughing.  The  skin  is  in- 
volved secondarily,  and  does  not  present  the  true  erysipelatous  rash.  Micro- 
cocci are  found  in  the  tissues,  as  they  are  in  most  intense  inflammations. 
There  is  no  evidence  to  show  that  they  are  M.  erysipelatis.  The  disease  is 
not  infectious  like  true  erysipelas ;  but  it  is  almost  certainly  inoculable,  and 
against  this  every  precaution  must  be  taken. 

The  inflammation  commonly  follows  quickly  upon  injuries,  especially  con- 
tusions with  slight  abrasion,  such  as  are  common  from  falls  on  the  elbow,  or 
wounds  of  the  fingers  or  hand ;  it  may  arise  without  obvious  cause,  or  from 
the  injection  of  some  irritant,  as  urine,  among  the  tissues. 

Symptoms. — A  part,  generally  a  limb,  swells  rapidly  with  considerable 
fever,  and  all  the  signs  of  a  severe  inflammation.  The  skin  is  deep  red, 
dying  away  at  the  margin ;  the  part,  at  first  markedly  cedematous,  becomes 
firm,  tense,  brawny,  and  the  seat  of  pain  corresponding  to  the  tension. 
Bullae  containing  serous  or  sanious  fluid  are  common.  If  the  disease  runs 
on,  the  skin  becomes  darker  or  bluer  at  one  or  more  spots,  and  here  the 
hardness  and  tension  change  into  bogginess  or  doughiness,  fluctuation  being 
scarcely  apparent  because  the  pus  is  rarely  well  circumscribed,  but  infil- 
trates the  subcutaneous  tissue,  which  frequently  sloughs  in  large  pieces.  If 
the  fascia  is  opened  by  the  original  injury,  suppuration  and  sloughing  may 
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affect  the  intermuscular  planes,  and  the  presence  of  pus  is  then  still  more 
difficult  to  detect.  Sloughing  of  skin,  fascia,  and  large  shreds  of  areolar 
tissue  are  common;  occasionally  joints  are  opened  and  suppurate,  or  bones 
necrose.  Cases  of  this  kind  are  very  prolonged,  the  discharge  often  profuse ; 
the  fever,  high  at  first,  becomes  hectic  after  opening  of  abscesses,  and  the 
prognosis  as  to  usefulness  of  the  limb  may  be  so  bad,  that  amputation  may 
be  required.  Death  may  occur  early  from  septicaemia,  later  from  pyaemia 
or  hectic. 

Treatment. — In  the  earliest  stage  good  results  will  be  obtained  by  Avash- 
ing  the  wound,  if  there  be  one,  with  sublimate  solution,  powdering  it  with 
iodoform,  and  applying  Gamgee's  compression  treatment  (p.  64);  and  this 
may  be  used  if  a  single  abscess  is  present.  It  should  be  opened  freely  and 
salicylic  wool  applied  over  it. 

But  in  the  more  serious  cases  where  frequent  examination  is  necessary  to 
detect  boggy  softening  as  early  as  possible,  assiduous  fomentation  (boracic 
if  there  is  a  wound),  the  use  of  glycerine  and  belladonna,  and  frequent  local 
warm  boracic  baths  are  most  to  be  relied  on.  Of  course  any  wound  must 
be  disinfected  and  thoroughly  drained,  openings  through  deep  fascia  especi- 
ally being  enlarged. 

Incisions  are  frequently  necessary  in  phlegmonous  erysipelas.  When  the 
swelling  is  great,  hard,  tense,  resisting,  and  increases  rapidly;  when  the  pain 
is  severe  and  throbbing ;  when  there  is  the  least  sensation  of  local  softening 
and  boggiuess ;  or  when  the  skin  is  becoming  livid  or  dusky,  or  covered 
with  livid  vesicles,  they  are  imperatively  demanded.  They  are  absolutely 
necessary  for  the  discharge  of  pus  and  sloughs;  for,  as  James  observes, 
these  matters  are  neither  brought  to  the  surface  by  pointing,  nor  walled  in 
by  adhesion.  And  they  are  not  merely  apertures  for  the  discharge  of 
matter,  but  a  very  effectual  means  of  cutting  short  the  inflammation,  by  re- 
lieving the  tension.  They  are  requisite  in  diffuse  cellulitis  of  the  neck 
{angina  Ludovici),  also  when  great  swelling  threatens  suffocation  by  pres- 
sure on  the  trachea.  They  should  be  made  of  moderate  length,  one  or  two 
inches,  in  as  many  places  as  required ;  they  should  be  carried  down  to  the 
deep  fascia  ordinarily,  through  it  if  there  is  much  deep  swelling,  and  should 
be  repeated  as  often  as  necessary.  Several  short  incisions  (one  to  two  inches) 
heal  sooner  and  are  more  efficacious  than  fewer  long  ones.  They  should  be 
carefully  placed  to  relieve  tension ;  an  ancesthetic  should  be  given,  a  tourni- 
quet applied,  and  vessels  tied  or  general  bleeding  controlled  by  finger-pressure, 
otherwise  much  blood  may  be  lost.  Antiseptic  fomentation  should  then  be 
continued. 

When  spread  is  checked,  attention  must  be  given  to  drainage  and  to  keep- 
ing the  discharge  as  sweet  as  possible.  Wool  dressings  are  very  useful  in 
maintaining  rest ;  but  so  far  as  is  possible  regular  passive  movements  of  all 
joints  concerned  should  be  practised  after  granulation  has  begun,  to  limit 
that  matting  of  muscle  and  tendon  which  is  so  difficult  to  undo. 

Spreading  Traumatic  Gangrene  (G.  Foudroyante). 

This  is  the  most  intense  form  of  cellulitis  known.  It  runs  on  rapidly  to 
gangrene,  and  the  parts  putrefy  as  rapidly  as  they  die,  the  gas  accumulating 
in  the  tissues.  Passing  from  above  down  in  the  limb,  all  the  stages  of  in- 
flammation from  simple  oedema  to  a  markedly  hemorrhagic  exudation  will 
be  met  with. 

Causes. — This  form  of  inflammation  develops  within  two  or  three  days  of 
a  compound  injury,  before  granulation  is  established.  The  injury  is  gener- 
ally contused,  and  often  fractures  bones  or  opens  joints,  especially  of  the  foot ; 
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it  may  be  only  a  prick.  Within  a  very  few  hours  the  blood  in  the  wound 
may  be  most  offensive,  and  imperfect  drainage  has  doubtless  much  to  answer 
for.  Active  bacteria  in  great  numbers  are  found  in  the  fluids  of  the  part, 
and  sometimes  also  in  the  urine,  but  their  relation  to  the  process  is  unknown. 
The  disease  is  not  infectious  in  the  ordinary  sense,  and  does  not  arise  specially 
under  circumstances  of  overcrowding.  It  is  obviously  due  to  the  entry  of 
some  virus,  which  multiplies  and  spreads  very  rapidly  in  the  tissues,  but  only 
by  continuity;  putrefactive  organisms  enter  also. 

The  symptoms  are  those  of  cellulitis,  but  the  swelling  is  greater  and  spreads 
more  rapidly  than  in  any  form  yet  described,  involving  the  whole  length  of 
a  limb  in  perhaps  twenty-four  to  forty-eight  hours  ;  it  advances  most  rapidly 
in  the  loose  tissue  around  the  great  vessels  of  the  limb,  and  when  not  too 
tense  is  characterized  by  emphysematous  crackling.  Redness  is  not  marked 
on  account  of  tension  ;  but,  before  gangrene,  a  dusky,  brown-red  color,  due 
to  staining  by  extravasated  haemoglobin,  appears  upon  the  skin  and  marks 
out  the  lines  of  vessels.  The  part  below  the  injury,  whence  the  swelling  ex- 
tends upward,  is  pale  and  but  slightly  swollen.  Pain  is  not  great.  Soon 
the  red-brown  color  above  the  injury  becomes  purplish,  the  cuticle  rises,  the 
part  becomes  softer,  moist  gangrene  is  established  and  follows  in  the  wake  of 
the  hemorrhagic  inflammation. 

General  symptoms  vary  greatly ;  sometimes  they  are  slight  till  near  the 
end,  and  there  is  little  fever ;  this  is  not  uncommon  at  first.  Strength  is 
often  well  preserved  even  after  gangrene  has  set  in.  In  other  cases  there  is 
severe  fever,  and  the  patient  dies  with  all  the  symptoms  of  acute  septicaemia. 
The  urine  is  frequently  albuminous. 

Treatment. — If  seen  quite  early,  treat  like  severe  phlegmonous  erysipelas 
(p.  153).  The  incisions  must  be  very  free,  going  through  the  deep  fascia, 
and  carefully  washed  with  chloride  of  zinc  (1  in  12),  boracic  fomentations 
and  baths  of  1  in  40  carbolic  may  then  be  used.  But  should  these  measures 
fail,  amputation  should  be  done  at  the  shoulder  in  the  upper,  high  in  the 
thigh  in  the  lower  limb.  The  flaps  should  be  no  longer  than  is  absolutely 
necessary,  the  longest  being  from  the  outer  part  of  the  limb.  Every  endeavor 
should  be  made  to  get  flaps  free  of  oedema,  as  the  chief  danger  is  recurrence 
of  gangrene  in  the  stump,  which  is  especially  frequent  in  the  lower  limb. 

Remove  with  scissors  as  much  cedematous  tissue  as  possible  ;  rub  the  raw 
surface  well  with  chloride  of  zinc  (1  in  12),  or  sublimate  lotion  ;  and  dust 
with  crystals  of  iodoform  ;  leave  the  flaps  widely  open  for  drainage  and  fur- 
ther application  of  antiseptics,  and  apply  a  light  antiseptic  dressing. 

The  prognosis  is  always  very  grave. 

Croup  op  Granulations — Wound  Diphtheria. 

This  term  is  very  loosely  applied  to  all  cases  in  which  a  false  membrane 
forms  upon  a  granulating  surface. 

When  granulations  are  acted  on  by  a  strong  irritant,  such  as  a  blister, 
putrid  discharge  from  a  sinus,  or  urine,  they  become  covered  with  a  gray- 
white,  tough  membrane  which  is  peeled  off  with  difficulty  and  soon  reforms. 
The  wound  does  not  heal,  but,  otherwise,  the  membrane  does  no  harm.  This 
is  often  spoken  of  as  croup  of  granulations,  the  membrane  being  formed  by 
coagulation  of  the  superficial  cells  of  the  tissue  and  of  the  serum  of  the  dis- 
charge.   Antiseptic  dressings,  or  caustic  to  the  surface,  generally  cure. 

In  other  cases,  granulations  here  and  there  become  pale  and  swollen,  and, 
shortly  after,  hemorrhages  form  at  these  spots ;  further  swelling  follows,  and 
a  yellow  patch  dotted  with  hemorrhages  forms.  This  soon  bursts,  a  pulpy 
material  comes  away,  and  leaves  a  yellow-based,  sharp-edged  ulcer  in  the 
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granulation  tissue.  Similar  ulcers  develop  round  about,  destroying  the 
granulation  tissue  and  healing  edges ;  if  very  numerous  the  patient  becomes 
slightly  febrile.  This  form  is  communicable  from  patient  to  patient,  but  not 
easily.  If  milder  antiseptics  fail,  rub  the  surface  with  chloride  of  zinc  (1  in 
12  .  The  ulcerous  form  of  hospital  gangrene  begins  as  above  sketched,  and 
Konig  thinks  the  two  processes  may  be  the  same  in  spite  of  the  mild  course 
of  the  above  disease. 

Then  in  rare  cases  wounds  are  inoculated  with  the  poison  of  pharyngeal 
diphtheria.  The  wounds  become  painful,  discharge  offensive  serum  freely, 
and  are  quickly  covered  by  a  flabby  grayish  membrane  of  variable  thickness. 
The  edges  swell  and  become  violet-red  (Trousseau).  The  case  resembles  one 
of  hospital  gangrene,  and  many  think  that  this  is  diphtheria  of  wounds.  But 
in  great  epidemics  of  hospital  gangrene,  pharyngeal  diphtheria  does  not  occur 
with  unusual  frequency,  and  the  attendants  do  not  catch  it;  a  wound  inocu- 
lated from  pharyngeal  diphtheria  does  not  tend  to  spread ;  diphtheritic  pa- 
ralysis has  several  times  resulted  in  such  cases,  but  this  has  never  followed 
upon  hospital  gangrene.  Konig  therefore  believes  that,  though  very  similar, 
the  diseases  will  be  found  due  to  different  organisms.  The  treatment  is  that 
of  hospital  gangrene. 

HosriTAL  Gangrene — Sloughing  Phagedena. 

A  local  infective  disease  of  granulating  wounds  which  leads  to  gangrene 
of  the  granulation  tissue  and  surrounding  parts. 

The  cause  is  quite  unknown  ;  a  wound  is  essential.  The  virus  has  been 
supposed  to  be  that  of  true  diphtheria;  the  reasons  for  doubting  this  are 
given  above.  Micrococci  in  chains  and  groups  are  found  in  the  sloughs  and 
even  the  living  tissues,  and  in  the  former  bacteria  of  putrefaction  are  more 
or  less  plentiful.  Its  name  indicates  its  former  prevalence  in  hospitals;  in 
the  Hotel  Dieu  for  two  centuries  so  many  of  the  patients  with  wounds  suffered 
from  it,  that  the  surgeons  were  afraid  to  mention  its  true  name,  and  christened 
it  "  pourriture."  Much  of  this  prevalence  was  due  to  contagion,  for  it  is 
intensely  contagious ;  possibly  infection  also  acted.  But  many  undoubted 
cases  have  originated  quite  unconnected  with  hospitals,  especially  during 
epidemics  in  these  institutions.  Its  occurrence  in  any  civil  hospital  nowadays 
would  be  regarded  as  condemnatory  of  its  hygiene. 

Pathology. — The  virus  seems  to  cause  inflammation  which  very  rapidly 
ends  in  death  of  the  tissues;  these  in  dying  undergo  coagulation,  and  thus 
form  a  homogeneous  mass.  Hemorrhages  are  common,  large  and  small . 
Microscopically  will  be  found,  in  typical  cases,  on  the  surface  a  homogeneous 
layer  full  of  fine  granules,  many  being  cocci ;  then  leucocytes  often  full  of 
cocci  appear,  and  then  a  fibrinous  network.  Leucocytes  become  more 
numerous,  ultimately  forming  a  dense  layer,  on  the  near  side  of  which  tissues 
become  recognizable  with  leucocytes  stretching  away  along  the.  lines  of  least 
resistance.  Even  here  cocci  are  seen  in  and  among  the  cells.  Sometimes 
the  slough  undergoes  rapid  putrid  decomposition,  when  ordinary  bacteria  in 
numbers  will  also  be  present.  The  dead  parts  soften  and  come  away  with 
greater  or  less  rapidity,  and  the  amount  of  hemorrhage  varies  much,  account- 
ing for  differences  in  the  appearance  of  cases. 

The  disease  is  purely  local  at  first,  general  symptoms  being  secondary,  for, 
as  a  rule,  the  latter  distinctly  follow  the  local  lesion.  The  progress  of  the 
gangrene  is  that  of  a  local  infective  disease ;  if  a  patient  has  two  or  more 
wounds,  only  one  shows  the  disease  at  first,  and  the  others  may  be  success- 
fully protected  against  inoculation  from  it. 
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Symptoms. — Three  forms  are  described  :  croupous  and  diphtheritic,  ulcer- 
ous, and  pulpous ;  they  pass  into  each  other.  In  the  first  form  adherent 
membranes  form  on  or  in  the  surface  granulations,  the  edges  at  the  time 
becoming  red  and  painful ;  the  ulcer  does  not  as  a  rule  increase  in  size, 
granulations  either  appear  through  the  membranes  in  a  few  days,  or  the 
membranes  soften  and  come  away.  But  the  membrane  may  extend  to  the 
edges,  and  deeply  into  the  base,  and  be  cast  off  in  shreds,  whilst  the  wound 
secretes  a  thin  ichor. 

The  ulcerous  form  is  more  common,  and  begins  as  above  described. 
The  yellow  foci  with  hemorrhages  in  them  multiply  and  coalesce  till  the 
whole  surface  becomes  covered  by  a  raised,  tough,  pulpy,  and  firmly  adherent 
mass  of  gray  or  yellow-red  color ;  the  slough  has  been  compared  to  blanc 
mange,  but  is  much  tougher.  It  comes  away,  leaving  an  ulcer  generally  of 
circular  form,  with  undermined,  deep  red,  painful  edges,  looking  as  if  they 
had  been  bitten.  It  may  extend  both  superficially  and  deeply.  The  secre- 
tion is  thin,  free,  and  foul. 

The  pulpous  form  is  characterized  by  rapid  progress  of  gangrene,  free 
hemorrhage  into  the  tissues,  and  early  putrefaction,  causing  further  swelling 
up  by  gas  of  the  slough,  which  projects  from  the  wound,  is  soft,  offensive, 
and  grayish-red  or  red  like  softened  spleen,  or  putrid  foetal  brain  (Konig). 

In  lax  tissues  rapidly  progressing  gangrene  is  more  common  than  in  dense 
parts.  The  necrosis  may  extend  superficially  or  deeply.  In  the  latter  case 
it  destroys  the  deep  fascia,  and  extends  along  intermuscular  planes,  destroy- 
ing them,  so  that  in  a  few  days  in  some  cases  a  hand  might  be  placed  between 
any  two  muscles  of  the  limb.  At  first,  large  vessels,  like  muscles,  are  spared ; 
but  ultimately  they  are  eaten  into  or  die,  and  profuse  hemorrhage  results. 
Bones  necrose,  joints  are  opened,  and  occasionally  even  body  cavities. 

At  any  time  the  sloughs  may  separate,  the  wound  granulate  floridly  and 
heal  rapidly,  with  contraction  proportionate  to  its  size ;  but  spontaneous 
recovery  is  rare. 

General  Symptoms. — There  is  fever  of  septic  type,  sometimes  beginning 
with  a  rigor  and  temperature  of  104°  to  106°,  at  first  continuous,  then  re- 
mittent. It  is  accompanied  by  the  usual  symptoms,  and  is  most  marked  in 
the  pulpous  form.    Pysemia  or  erysipelas  may  supervene. 

Treatment. — Look  first  to  the  safety  of  the  healthy,  by  taking  every 
precaution  against  spread  of  the  disease. 

Place  the  patient  under  the  best  possible  hygienic  conditions,  and  feed  him 
generously  and  carefully. 

The  only  reliable  local  treatment  is  to  anaesthetize  the  patient,  slit  up  every 
burrow  and  pocket  into  which  gangrene  has  extended,  so  as  to  see  clearly 
all  the  disease  ;  if  necessary  to  this  end,  almost  anything  may  be  cut  through. 
Scrape  and  cut  away  all  sloughs  and  inflammatory  exudation.  The  affected 
surface  must  now  be  completely  and  deeply  destroyed  by  Paquelin's  cautery, 
or  chloride  of  zinc  used  as  follows :  Cleanse  the  part  thoroughly  with  subli- 
mate solution  ;  then  stuff  into  the  wound  a  layer  of  wool  wrung  dry  out  of 
chloride  of  zinc  rendered  just  oily  by  addition  of  water.  The  wool  is  one  cm. 
thick,  or  less,  and  remains  in  from  five  to  twenty  minutes,  according  to  the 
depth  to  which  it  is  wished  to  cauterize.  An  antiseptic  dressing  is  applied, 
and  pain  relieved  by  morphia.  The  slough  separates  in  three  to  ten  days, 
and  is  followed  by  healthy  granulations ;  or  if  gangrene  reappear  the  treat- 
ment must  at  once  be  repeated.  (Konig.) 

Slight  forms  are  treated  by  simply  painting  with  the  chloride  of  zinc. 

Hemorrhage  is  specially  dangerous  when  from  small  vessels  ;  chloride  of 
zinc  will  often  arrest  it.  Ligature  at  the  spot  is  very  difficult,  and  generally 
fails  from  further  sloughing,  non-formation  or  destruction  of  clot,  etc. 
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Ligature  above  is  also  very  uncertain.  Amputation  may  therefore  be 
necessary  ;  and  if  undertaken  with  the  most  stringent  antiseptic  precaution, 
the  chance  of  recovery  will  certainly  be  much  greater  than  formerly. 

Septicemia  and  Pyemia. 

Our  knowledge  of  the  essential  nature  of  the  diseases  of  man  classed  under 
these  headings  is  as  yet  most  imperfect ;  it  is  based  entirely  upon  the  results 
of  experimental  pathology.  The  diseases  generally  arise  in  connection  with 
a  septic  wound  ;  certain  of  them  are  characterized  by  the  occurrence  of 
secondary  suppurations,  whilst  in  others  no  such  complications  result.  Pyozmia 
is  now  used  to  designate  the  former  class,  Septicemia  to  designate  the  latter. 

SEPTICEMIA. 

Definition. — Septicemia  is  a  general  term  for  febrile  diseases  due  to  the 
absorption,  from  a  wound,  either  of  products  of  putrefaction  or  of  micro- 
organisms which  excite  fermentative  changes  in  the  blood  and  tissues  without 
causing  secondary  inflammations. 

Experimenting  with  putrid  fluids,  Koch  (Infective  Diseases  of  Wounds, 
Sydenham  Soc.)  found  that  the  injection  of  n^v  to  t^x  beneath  the  skin  of 
mice  caused  immediate  illness  and  death  in  four  to  eight  hours,  or  even  less 
time,  the  earlier  the  larger  the  dose,  whilst  with  small  doses  many  recovered. 
Mice  inoculated  from  the  blood  of  an  animal  thus  killed  were  in  no  way  af- 
fected ;  and  no  organisms  were  found  in  the  blood.  The  disease  produced 
was  evidently  analogous  to  that  due  to  injection  of  any  poisonous  chemical — 
e.  g.,  morphia;  it  was  a  simple  chemical  poisoning  by  the  products  of  putre- 
faction, and  consequently  receives  the  name  of  septic  intoxication.  When 
the  dose  sank  to  n\,  ij,  the  symptoms  of  septic  intoxication  were  absent;  but 
after  twenty-four  hours  about  one-third  of  the  mice  sickened  characteristic- 
ally and  died  in  forty  to  sixty  hours.  A  mouse  inoculated  with  a  scalpel, 
the  point  of  which  had  just  touched  the  subcutaneous  tissue  of  one  dead  of 
this  disease,  sickened  similarly  and  invariably,  and  died  in  about  fifty  hours. 
Here  we  have  a  general  infective  disease;  the  infinitesimal  quantity  of 
poison  introduced  has  multiplied  enormously  and  penetrated  all  vascular 
parts.  Microscopic  examination  showed  the  presence  of  immense  numbers 
of  small  bacilli  in  the  blood,  and  it  was  demonstrated  that  these  were  the 
cause  and  contagion  of  the  disease,  which  is  a  septic  infection.  Similar  dis- 
eases have  been  produced  in  many  animals,  and  with  regard  to  septic  infec- 
tion it  has  been  found  that  a  disease  of  this  kind  is  produced  by  a  different 
organism  in  different  animals,  and  that  similar  symptoms  may  be  produced 
by  different  organisms  in  the  same  animal — e.  g.,  the  rabbit,  in  which  three 
or  four  kinds  have  been  described. 

Examination  of  putrid  fluids  shows  that  the  bacterium  termo,  a  non-patho- 
genic fungus,  is  always  present,  and  with  it  many  other  forms.  These  forms 
doubtless  vary  with  the  locality,  certain  ones  being  present  in  the  air  of 
some  places  but  not  of  others;  they  vary  in  different  stages  of  the  process, 
some  dying  out  and  new  ones  appearing  as  the  composition  of  the  soil 
changes  from  the  bacterial  action  which  has  gone  on  in  it.  The  bodies 
formed  are  very  numerous,  and  many  of  them  are  fever-exciting,  others  are 
phlogogenous,  and  others  again  possess  both  properties:  the  original  compo- 
sition of  the  fluid  no  doubt  has  its  effect  here.  From  various  putrid  fluids 
chemists  have  extracted  bodies  resembling  alkaloids  which  are  intensely 
poisonous,  and  which  are  called  septic  alkaloids  or  ptomaines — e.  g.,  Panum's 
putrid  poison,  Bergmann's  crystalline  sepsin,  supposed  to  be  the  poison  of 
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septic  intoxication,  and  compounds  having  physiological  actions  like  those 
of  curare,  morphia,  atropine,  or  strychnine.  Very  little  is  yet  known  of 
these  bodies;  but  the  above  search  instead  of  revealing  a  specific  poison,  has 
shown  how  complex  and  how  variable  the  intoxication  must  be.  The  organ- 
isms present  in  putrid  fluids  are  also  very  imperfectly  known  in  their  rela- 
tion to  man,  and  it  is  possible  that  several  may  be  pathogenic,  and  capable 
of  exciting  a  general  poisoning  without  producing  secondary  inflammations. 

The  terms  "  putrefaction"  and  "putrefactive  organisms"  are,  as  the  above 
shows,  vague.  Putrefactive  or  septic  organisms  apparently  mean  those 
capable  of  growing  in  fluids  containing  the  offensive  products  which  char- 
acterize putrefaction,  and  which  seem  due  chiefly  to  the  growth  of  bacterium 
termo;  they  do  not  themselves  necessarily  produce  foul-smelling  bodies. 
Cultivations  of  the  organisms  of  septicaemia  in  animals  show  this.  The  bac- 
terium termo,  which  is  the  cause  of  offensive  decomposition,  takes  part  in 
the  production  of  septic  intoxication  but  not  septic  infection. 

Lastly,  many  organisms  produce  unformed  ferments,  like  pepsin  or  diastase, 
which  act  without  themselves  multiplying  and  in  the  absence  of  living  cells  ; 
these  may  be  factors  in  septicaemia. 

We  may  summarize  from  the  above,  that  there  are  two  distinct  processes 
included  under  septicaemia:  septic  intoxication,  in  which  poisons  manufact- 
ured by  organisms  outside  the  body  are  absorbed  and  produce  disease;  and 
septic  infection,  in  which  pathogenic  organisms  enter  the  blood  and  multiply, 
producing  in  that  fluid  and  in  the  tissues  the  poisons  which  are  the  immediate 
cause  of  disease.  Experimentally  one  or  other  of  these  can  be  produced  ; 
but  frequently  mixed  cases  arise  from  absorption  from  wounds. 

There  can  be  no  doubt  that  similar  processes  occur  in  man,  judging  from 
circumstances  connected  with  their  causation,  and  the  resemblance  of  their 
symptoms  and  post-mortem  signs  to  those  of  intoxication  and  infection  in 
animals.  But  the  etiology  of  cases  of  septic  disease  in  man  has  not  yet  been 
worked  out,  and  mixed  forms  are  common.  Septic  intoxication  may,  how- 
ever, be  suspected  when  the  fluids  in  a  large  body  cavity,  joint,  abscess,  or 
wound  putrefy,  and  especially  if  they  do  so  early,  before  the  cavity  is  sur- 
rounded by  dense  fibroid  or  healthy  granulation  tissue.  Imperfect  drainage 
and  accumulation  of  the  decomposing  fluid  under  pressure  greatly  favor  its 
occurrence.  Experimental  intoxication  runs  a  much  more  rapid  course  than 
infection,  the  poison  being  injected  in  one  big  dose ;  but  in  man  the  absorp- 
tion, though  often  rapid,  is  somewhat  prolonged,  and  the  case  is  proportion- 
ately drawn  out.  Septic  infection  is  certain  when  the  disease  arises  from  in- 
oculation of  a  minimal  dose  of  poison,  as  from  scratches  and  small  wounds 
during  operations  in  septic  cases,  post-mortems  in  cases  of  peritonitis,  etc. 
But  the  possibility  of  the  entry  of  bacteria  through  a  large  wound,  also,  is 
obvious. 

In  surgery  we  need  concern  ourselves  only  with  cases  arising  from 
wounds;  but  very  rarely  the  poisons  do  enter  through  mucous  membranes. 
We  know  nothing  of  how,  after  absorption,  they  produce  the  nutritive  dis- 
turbances which  result  in  fever  and  other  symptoms.  Hiiter,  from  micro- 
scopic observation  of  the  human  lip,  says  that  widespread  capillary  stasis 
occurs  in  these  cases,  the  corpuscles  running  into  clumps;  perhaps  half  the 
capillaries  in  an  area  may  be  thus  affected,  and  the  circulation  in  the  small 
veins  is  slow.    The  stasis  varies  much,  affecting  now  these  vessels,  now  those. 

It  is  stated  (Bergmann)  that  in  both  forms  of  disease  white  corpuscles  are 
broken  up;  thus  the  tendency  of  the  blood  to  coagulate  is  heightened,  and 
actual  thickening  may  result.  It  is  believed  that  this,  together  with  cardiac 
weakness,  accounts  for  the  above  circulatory  phenomena  and  for  ecchymoses, 
etc.,  found  post-mortem. 
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Morbid  Appearances. — The  bodies  putrefy  early,  the  superficial  veius 
becoming  marked  out  by  purple  staining  and  offensive  gas  collecting  in  the 
body  cavities  and  connective  tissue.  The  blood  is  often  dark  and  thick,  and 
very  shortly  after  death  the  lining  membrane  of  the  heart  and  great  vessels 
will  be  found  deeply  stained  by  pigment  of  broken-down  corpuscles.  Sub- 
serous ecchymoses  are  common,  especially  on  the  back  of  the  heart  and  on 
the  lungs.  Small,  more  or  less  deeply  blood-tinged  effusions  into  serous 
cavities,  especially  pleurae,  are  frequent;  also  oedema  and  hypostatic  conges- 
tion of  the  lungs. 

All  solid  organs  show  "cloudy  swelliug."  The  intense  catarrh  of  the  in- 
testinal mucous  membrane,  swelling  of  Peyer's  patches,  and  even  ulceration, 
common  in  animals,  the  submucous  ecchymoses  and  blood-stained  mucus  in 
the  bowel,  are  rare  in  man.  The  spleen  is  large,  firm  at  first,  but  soon 
flabby  and  diffluent.  The  other  abdominal  organs  may  be  swollen  and  full 
of  blood.  Sometimes  yellow  dots  may  be  seen  beneath  the  capsule  of  the 
kidney,  due  to  degenerating  round  organisms  in  glomeruli.  Organisms  may 
be  found  everywhere ;  almost  always  cocci.  The  above  in  varying  combi- 
nations make  up  the  post-mortem  appearances  of  septicaemia.  No  one  point 
is  constantly  found. 

Symptoms. — The  most  important  is  fever.  The  onset  may  be  gradual, 
but  is  generally  sudden,  perhaps  ushered  in  by  a  rigor,  which  does  not 
necessarily  indicate  unusual  severity.  The  fever  is  usually  continued,  but 
may  be  remittent ;  it  is  sometimes  interrupted  by  rigors,  especially  in  the 
infective  form.  It  is  often  very  high,  and  may  rise  up  to  death,  and  even 
after;  or  it  may  sink  rapidly,  and  be  subnormal  for  a  day  or  two  before  the 
end,  being  accompanied  by  all  the  signs  of  cardiac  failure.  All  the  symptoms 
of  severe  fever  (p.  58)  are  present,  and  the  tendency  is  toward  the  typhoid 
state.  In  the  most  severe  cases,  the  temperature  may  be  subnormal  through- 
out the  then  very  short  course  of  the  disease.  At  first  there  is  often  head- 
ache, but  this  is  soon  replaced  by  stupor  which  may  pass  into  complete  un- 
consciousness. In  early  stages  the  delirium  may  be  violent,  even  homicidal, 
but  it  soon  becomes  quiet.  Bilious  vomiting  is  not  uncommon;  constipation 
is  much  more  usual  than  diarrhoea ;  in  rare  cases  choleraic  symptoms  have 
occurred.  Albuminuria  may  occur.  The  skin  is  muddy,  perhaps  slightly 
jaundiced  (haematogenous).  Erythematous  rashes  may  appear,  some  having 
the  closest  resemblance  to  that  of  scarlatina;  perhaps  they  are  sometimes 
scarlatinal,  the  disease  having  been  contracted  before  operation. 

The  state  of  the  wound  at  the  onset  of  septicaemia  varies  greatly.  In 
some  cases  it  has  been  inflicted  only  a  few  hours,  shows  no  inflammatory 
changes,  and  is  not  offensive.  It  may  be  very  offensive,  surrounded  by 
spreading  inflammation  of  all  degrees  of  intensity;  it  generally  shows  signs 
of  irritation,  and  lymphangitis  is  not  uncommon.  For  septic  infection  the 
existence  of  offensive  decomposition  would  certainly  seem  to  be  unnecessary. 

The  prognosis  varies  with  age,  being  much  more  favorable  in  youth,  bad 
after  forty.  Feeble  individuals  with  degenerate  hearts  or  nephritis  are  very 
bad  subjects.  The  effect  of  the  disease  must  be  estimated  as  for  any  fever 
(p.  58). 

Treatment. — Place  the  patient  under  the  best  hygienic  conditions  pos- 
sible. Drain  and  disinfect  the  wound  thoroughly.  When  the  disease  is 
connected  with  spreading  inflammation,  treat  this  by  incisions  or  amputa- 
tion, as  before  advised.  The  prognosis  after  amputation  is  always  bad,  but 
recoveries  have  been  reported  even  when  patients  have  been  comatose  at  the 
time  of  operation.  Septic  intoxication,  from  fissured  fractures  into  joints, 
and  injuries  which  cannot  be  thoroughly  exposed,  is  probably  best  suited 
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for  this  treatment ;  but  even  with  septic  infection,  the  removal  of  the  source 
of  infection  may  have  a  good  effect. 

The  internal  administration  of  antiseptics  (quinine,  sulphites,  benzoate  of 
soda,  salicylic  acid)  is  of  little  value.  Fever  should  be  treated  by  the  ice- 
cap or  cold  bath  (p.  66).  Starch  and  opium  enemata  control  diarrhoea 
best. 

Stimulants  may  be  given  freely  to  prolong  a  rapidly  ebbing  life,  and  per- 
haps to  give  other  treatment  a  chance  of  acting.    For  diet,  see  p.  66. 

PYAEMIA. 

Definition. — A  febrile  disease  starting  almost  always  in  connection  with 
a  suppurating  focus,  and  characterized  chiefly  by  a  very  irregular  tempera- 
ture of  intermittent  type,  by  more  or  less  frequent  rigors,  and  by  the  occur- 
rence of  secondary  suppurations.  The  evidence  of  the  last  fifteen  years  goes 
to  show  that  it  is  a  general  infective  disease. 

Etiology. — The  origin  and  epidemic  spread  of  pyaemia  in  overcrowded 
hospitals ;  its  endemicity  in  old  hospitals,  where  sanitation  and  asepsis  have 
been  little  regarded  ;  the  large  share  that  actual  inoculation  of  one  patient 
from  another  plays  in  producing  epidemics  and  in  rendering  the  disease 
endemic  in  beds,  rooms,  or  hospitals,  have  been  referred  to  (p.  150).  A 
country  practitioner  may  acquire  a  large  operative  experience  without  seeing 
a  single  case  of  pyaemia  ;  but  typical  cases  do  occur  sporadically,  having  no 
connection  with  a  hospital,  and  in  the  open  country. 

To  produce  the  essential  phenomena  of  the  disease  we  apparently  require: 
1.  Some  general  poison  (chemical)  which  shall  excite  increased  tissue-change 
with  its  result — fever.  2.  Some  particular  virus  which,  entering  the  circu- 
lation from  the  wound,  is  carried  to,  and  arrested  at,  various  spots,  and  there 
excites  suppuration.  The  irregular  rises  of  temperature  are  probably  due 
to  entry  of  fresh  doses  of  poison  or  to  their  production  in  the  blood ;  the 
falls  to  elimination  of  the  poison. 

Koch  twice  induced  in  rabbits  a  disease  like  pyaemia,  by  subcutaneously 
injecting  a  putrid  infusion  of  mouse-skin.  Post-mortem,  diffuse  suppuration 
spread  round  the  puncture,  and  inflammation  had  extended  to  the  peri- 
toneum ;  the  spleen  was  much  swollen  ;  the  liver  showed  gray  wedge-shaped 
patches;  the  lungs  small,  dark  red,  airless  arese.  Animals  inoculated  from 
this  one  died  of  the  same  disease.  Cocci  were  found  everywhere,  especially 
in  obvious  lesions ;  they  formed  colonies  to  which  red  corpuscles  adhered 
apparently  by  coagulation,  and  these  microscopic  thrombi  formed  emboli. 

No  organism  has  been  proved  to  be  etiologically  related  to  pyaemia  in 
man.  Attempts  to  produce  the  disease  in  animals  by  injection  of  pyaemic 
pus  or  blood  have  failed.  But  micrococci  have  been  traced  from  wounds 
into  the  circulation,  along  both  the  lymphatic  and  venous  paths,  and  they 
are  constantly  found  in  secondary  suppurations.  It  is  not  known  whether 
they  are  identical  with  the  cocci  of  ordinary  suppuration  ;  if  so,  their  sud- 
den virulence  remains  to  be  accounted  for.  It  is  likely  that  more  organisms 
than  one  fulfil  the  above  acquirements — e.  g.,  those  of  acute  necrosis,  endo- 
carditis maligna,  erysipelas,  and  gonorrhoea. 

Perhaps  emboli  of  putrid  clot,  containing  chemical  irritants  and  non- 
pathogenic organisms,  might  excite  secondary  suppux-ations,  giving  rise  to  a 
pyaemia  which  would  not  be  infective  (Beck). 

Pysemia  is  said  to  affect  weakly  individuals  less  severely  than  robust ; 
and  children,  in  whom  it  is  uncommon  (excepting  the  umbilical  pyaemia  of 
the  newborn),  less  severely  than  adults.  It  almost  always  starts  from  a 
suppurating  lesion,  but  may  arise  before  suppuration  sets  in.    It  begins 
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usually  in  the  second  or  third  week,  but  may  occur  so  long  as  the  wound  is 
open.  The  chronic  inflammatory  infiltration  about  strumous  joints,  ulcers, 
etc.,  seems  to  oppose  entry  of  the  virus,  so  pyaemia  is  rare  in  these  cases. 

Injuries  of  certain  parts  are  exceptionally  liable  to  be  followed  by  pyaemia 
— e.  g.,  severe  injuries  of  the  bones  of  the  head  and  limbs,  large  amputations, 
wounds  of  large  joints,  wounds  and  ligatures  of  large  veins.  The  larger 
the  number  of  large  veins  involved  in  an  injury,  and  the  less  perfect  the 
drainage,  the  more  likely  is  it  to  lead  to  pyaemia  should  antiseptic  treatment 
fail  (see  "  Pathology  "). 

Pathology. — There  is  no  special  tendency  to  decomposition.  The  body 
may  be  jaundiced.  The  blood  is  normal  to  the  naked  eye ;  it  contains 
leucocytes  in  excess,  and  sometimes  cocci  are  found,  free  or  in  white  corpus- 
cles.   It  does  not  stain  the  endocardium  and  large  vessels. 

Veins. — One  or  more  veins  in  immediate  relation  with  the  wound  are  usually 
thrombosed  for  a  greater  or  less  distance ;  the  clot  is  undergoing  puriform 
softening  and  breaking  down  at  its  central  end,  particles  of  it  having  been 
swept  away  in  the  venous  current.  Around  the  vein  there  is  often  a  good 
deal  of  septic  inflammation;  from  this  focus  cocci  pass  into  the  thrombus, 
causing  it  to  soften  and  extend.  The  particles  detached  pass  through  the 
ri^ht  heart  into  the  lungs,  and  are  arrested  when  they  reach  arteries  or 
capillaries  too  small  to  permit  their  passage.  If  the  artery  is  an  end  artery, 
infarction  (p.  42)  may  follow ;  in  the  area  deprived  of  circulation  the  cocci 
from  the  clot  probably  multiply  and  induce  suppuration.  Single  cocci  and 
small  groups  may  pass  through  the  lungs  into  the  general  circulation.  In- 
creasing in  size  and  perhaps  causing  adherence  of  red  corpuscles  (Koch's 
experiments,  above),  the  colonies  may  become  arrested  in  small  systemic 
vessels  exciting  the  formation  of  miliary  and  larger  abscesses ;  or  they  may 
be  eliminated  by  the  kidneys,  in  which  greenish  or  yellowish  streaks  of  cocci 
stretching  from  the  pyramids  into  the  cortex  are  frequent.  The  cocci  lie  in 
urinary  tubules,  also  in  vessels.  They  may  excite  suppuration  before  they 
can  be  eliminated.  Similar  streaks  and  dots  may  be  found  in  other  organs 
— e.  g.,  the  heart. 

In  some  cases  the  veins  at  the  seat  of  infection  are  quite  normal ;  the 
abscesses  in  the  lungs  must  then  be  due  to  bacterial  emboli,  but  evidence  is 
wanting  as  to  the  exact  mode  of  entry  of  the  organisms. 

It  is  not  rare  to  find  softening  thrombi  in  veins  removed  from  the  seat  of 
infection  ;  these  are  probably  excited  by  the  pyoemic  organisms. 

Abscesses  may  occur  in  any  of  the  viscera,  in  the  subcutaneous,  intra-  and 
inter-muscular  connective  tissue ;  suppuration  is  frequent  in  joints  and 
serous  cavities.  Only  one  organ  may  be  affected,  or  several ;  the  abscesses 
may  be  all  visceral  or  all  superficial.  When  the  focus  of  infection  is  in  the 
area  of  the  portal  system,  the  first  abscesses  are  likely  to  be  in  the  liver. 

Visceral  abscesses  vary  in  size  from  a  walnut  downward.  The  larger  are 
generally  found  on  the  surface  of  organs,  the  smaller  are  often  scattered  ' 
through  its  substance.  Their  mode  of  origin  has  been  given.  The  larger 
abscesses  are  generally  wedge-shaped  on  section,  and  form  pale,  firm,  slight 
elevations  on  the  surface,  of  yellow  color,  often  surrounded  by  a  ring  of  deep 
red.    The  contents  may  be  thin  or  thick,  gelatinous  or  shreddy  pus. 

Abscesses  in  connective  tissue  are  often  very  imperfectly  bounded,  and 
accompanied  by  but  slight  signs  of  surrounding  inflammation  ;  they  are  often 
of  large  size. 

Effusions  into  serous  membranes  and  joints  present  all  stages  between 
serous  and  purulent.  Joints  filled  with  thin  pus  may  look  practically 
normal  when  this  is  washed  away ;  in  other  cases  the  ordinary  appearances 
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of  acute  synovial  arthritis  with  ulceration  or  necrosis  of  cartilage  at  points 
of  pressure  are  found. 

Visceral  abscesses  are  very  much  more  common  in  the  lungs  than  else- 
where; next  in  the  liver,  and  almost  as  often  in  the  spleen  ;  next  in  the 
kidneys,  and  occasionally  in  brain,  eye,  pancreas,  parotid,  etc.  Subcutaneous 
abscesses  frequently  form  at  points  of  pressure  or  of  injury.  Any  joints  may 
be  affected,  those  of  the  knee,  shoulder,  and  ankle  being  the  most  common. 
It  is  said  that  serous  membranes  are  affected  in  the  following  order :  pleura, 
4;  meninges,  3  ;  pericardium,  2  ;  peritoneum,  1.  ("Report  of  Committee," 
Path.  Soc.  Trans.,  1879.) 

The  spleen  is  swollen  more  constantly  than  in  septicaemia,  and  is  soft  and 
pulpy. 

Cloudy  swelling  of  parenchymatous  organs  is  constant. 

Symptoms. — The  onset  of  the  disease  is  generally  sudden  and  begins  with 
a  severe  rigor.  The  temperature  runs  up  to  104°-106°,  the  rise  being  the 
more  astonishing  if  the  patient  was  previously  suffering  from  little  or  no 
fever.  In  the  course  of  a  few  hours  the  temperature  has  fallen  with  profuse 
sweating,  almost  to  normal,  perhaps  even  to  below  normal.  But  it  quickly 
rises  again  and  becomes  very  irregular,  the  chart  representing  a  series  of 
sharp  ascents  and  falls,  having  no  definite  relation  to  time  and  obliterating 
the  normal  diurnal  variation.  Every  now  and  again  the  ascents  are  higher 
than  usual,  a  rigor  having  occurred.  This  goes  on  till  death  ;  or  before  this 
the  temperature  may  become  subnormal,  or  it  may  rise  to  and  even  after 
death.  As  a  rule,  the  temperature  and  rigors  are  very  irregular;  but  the 
former  sometimes  forms  curves  which  extend  over  two  or  three  days,  and 
are  repeated  again  and  again,  and  the  rigors  may  recur  as  regularly  as  in 
malaria.  Rigors  may  be  entirely  absent,  the  irregular  temperature  persist- 
ing ;  there  may  be  only  one  (initial)  or  they  may  be  very  numerous.  Some- 
times after  the  initial  rigor  an  almost  apyrexial  period  of  some  days  follows, 
leading  to  the  hope  that  nothing  serious  is  to  happen  ;  but  another  occurs 
followed  by  the  typical  temperature. 

The  pulse  varies  with  the  temperature,  and  becomes  progressively  smaller 
and  more  frequent  as  strength  is  lost.  Respiration  may  be  affected  not  only 
by  the  fever  but  by  affections  of  pleura,  lung,  pericardium,  or  peritoneum. 
The  breath  often  has  a  distinctly  sweet  odor. 

The  mental  state  of  a  pysemic  patient  is  clear  and  fully  appreciative  of 
danger,  herein  differing  much  from  that  of  the  septicemic  subject ;  nocturnal 
delirium  occurs  with  exhaustion. 

Digestive  troubles  would  be  expected  from  the  fever  ;  vomiting  may  occur, 
especially  with  rigors;  diarrhoea  is  uncommon.  The  tongue  shows  a  much 
less  tendency  than  in  septicaemia  to  become  dry  and  brown ;  ultimately  it 
generally  does  so,  and  sordes  accumulate. 

Albuminuria  is  common. 

The  skin  becomes  dull,  muddy,  and  lax,  as  loss  of  flesh  is  rapid  ;  often  it 
is  distinctly  jaundiced,  the  color  appearing  first  in  the  conjunctiva?.  Thi& 
may  be  due  to  the  pressure  of  an  abscess  on  a  main  duct,  to  catarrh  of  the 
bile  duct,  or  it  may  be  non-obstructive.  Transient  erythematous  patches 
may  appear  here  and  there;  or  there  may  be  an  outbreak  of  vesicles  or 
pustules. 

Lastly,  secondary  suppurations  develop.  Many  of  the  visceral  abscesses 
cannot  be  diagnosed.  In  the  lung,  they  are  almost  always  too  small  to  cause 
physical  signs.  A  pleuritic  stitch  renders  it  likely  that  one  exists ;  the 
preliminary  infarction  may  cause  a  little  blood-spitting,  and  rarely  one  has 
burst  into  a  bronchus  and  been  expectorated.  In  the  liver  they  are  often 
accompanied  by  jaundice ;  the  organ  may  be  swollen  and  tender,  and 
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irregular  swellings  have  been  felt.  Tenderness  is  the  only  sign  to  go  upon 
in  the  spleen  and  kidney,  unless  hsematuria  occur.  The  symptoms  in  abscess 
of  the  brain  might  permit  of  its  localization.  Inflammation  of  serous  mem- 
branes may  be  recognized  by  the  ordinary  symptoms  and  signs;  but  these 
are  often  masked  by  the  septic  state  in  mixed  cases. 

Abscesses  deep  in  limbs  generally  cause  acute  pain  at  first;  so  also  does 
suppuration  in  joints,  but  some  of  these  are  found  quite  by  accident.  Sub- 
cutaneous abscesses  are  easily  recognized,  and  often  form  without  symptoms, 
especially  at  points  of  pressure  or  other  injury. 

The  wound  meanwhile  has  ceased  to  heal,  and  its  discharge  has  become 
watery ;  parts  that  have  healed  may  necrose,  and  clots  closing  vessels  break 
down,  leading  to  secondary  hemorrhage. 

Varieties. — Acute  pyaemia  is  the  common  form,  running  its  course  in  four 
to  fourteen  days;  the  chief  symptoms,  especially  embolic  abscesses,  being 
well  marked.  It  is  almost  always  fatal ;  a  very  few  cases  of  recovery  are 
recorded. 

Chronic  pyaemia  generally,  arises  in  connection  with  injuries  of  soft  parts 
only,  of  the  urethra,  during  gonorrhoea,  or  after  parturition.  The  rigors  are 
generally  few,  and  long  periods  of  slight  fever  come  between  the  marked 
ascents.  The  abscesses  are  generally  limited  to  the  subcutaneous  tissue  and 
joints.  From  this  form  recovery  is  not  uncommon,  though  the  health  is 
often  ruined  and  joints  destroyed. 

Spontaneous  Pyaemia. — in  very  rare  cases  an  accurate  search  has  re- 
vealed no  breach  of  either  a  mucous  or  cutaneous  surface  by  which  the  virus 
could  have  entered ;  it  is  still  impossible  to  be  certain  that  none  existed. 

As  before  mentioned,  all  the  symptoms  and  pathological  lesions  of  pyaemia 
may  occur  during  acute  infective  inflammations  like  acute  necrosis  and  en- 
docarditis maligna.  The  virus  in  these  diseases  is  capable  of  exciting  sup- 
puration and  being  distributed  in  particles  by  the  blood  stream;  secondary 
abscesses  result. 

Newborn  children  suffer  a  kind  of  pyemia  which  RolofF  has  named  um- 
bilical, believing  that  the  virus  enters  by  the  umbilicus.  The  children  are 
generally  two  to  four  weeks  old,  and  there  may  be  a  history  of  sore  and 
discharging  navel ;  the  fever  is  slight,  but  wasting  and  loss  of  strength  rapid. 
The  abscesses  usually  affect  the  subcutaneous  tissue  and  joints;  the  joints 
lose  their  cartilage  early.  Pustules  may  appear  on  the  skin.  Frequently 
pus  fills  the  portal  vein  from  its  trunk  to  the  finest  branches,  though  the 
umbilical  may  show  nothing  abnormal  ;  in  such  cases  an  icteric  tint  is  usual. 
Peritonitis  may  occur.  The  disease  is  very  fatal.  It  has  been  suggested 
that  some  cases  are  due  to  inoculation  of  the  navel  with  gonorrhoea  at  the 
time  of  birth. 

Septicopyemia. — It  is  rare  to  meet  a  case  of  pure  pyaemia.  As  a  rule, 
septic  poison  is  absorbed  also,  and  symptoms  of  both  diseases  result,  render- 
ing the  diagnosis  difficult  or  impossible. 

Erysipelas  and  pyozmia  may  occur  together;  or  erysipelas  may  present  a 
pyaemic  temperature  and  no  secondary  suppuration  be  found  ;  or  the  ery- 
themata  of  pyaemia  may  resemble  erysipelas  closely.  Erysipelas  may  cause 
suppuration  not  only  of  joints  and  serous  membranes  over  which  it  passes, 
but  also  metastatically.  Cultivations  of  M.  erysipelas,  injected  into  the  cir- 
culation of  animals,  caused  suppuration  of  joints. 

Prognosis. — In  acute  pyaemia,  practically  fatal.  In  chronic  cases,  in 
which  the  abscesses  are  superficial  or  in  joints,  there  is  hope  in  proportion  to 
the  strength  of  the  patient,  lowness  of  fever,  absence  of  rigors,  etc. 

Diagnosis. — Has  to  be  made  from  ague  and  rheumatism.    Irregularity  of 
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temperature  and  rigors  and  the  occurrence  of  secondary  abscesses  will  clear 
up  matters  where  there  is  any  doubt. 

Treatment. — This  is  the  same  as  for  septicsemia  in  general  points.  As 
to  the  secondary  abscesses,  the  subcutaneous,  glandular,  and  intermuscular 
should  be  opened  freely  as  soon  as  possible,  and  a  reliable  antiseptic  applied 
to  their  interior.  In  swollen  joints  without  acute  symptoms  the  fluid  is  often 
not  regular  pus,  especially  in  puerperal  cases  (catarrhal  suppuration) ;  aspi- 
ration and  injection  with  five  per  cent,  carbolic  will  often  cure,  though  the 
aspiration  may  require  repetition.  Should  it  fail,  and  in  all  more  acute  cases, 
free  incision  and  antiseptic  washing  out  with  subsequent  drainage  must  be 
practised. 

Very  rarely  a  deep  abscess  points  through  the  skin ;  as  a  rule,  it  is  amen- 
able to  no  treatment. 

Amputation  has  been  successfully  performed  in  cases  arising  in  connection 
with  osteomyelitis. 

On  the  subject  of  septic  diseases,  consult — Koch,  Wundinfections-Krank- 
heiten,  translated  by  W.  W.  Cheyne  (Sydenham  Society)  ;  Erichsen,  Science 
and  Art  of  Surgery,  8th  edit.,  by  Marcus  Beck ;  Konig,  Lehrbuch  der  allge- 
meinen  Chirurgie;  Hiiter,  Grundriss  der  Chirurgie,  allgemeiner  Theil;  "Re- 
port of  Committee  on  Pyaemia,"  Path.  Soc.  Trans.,  1879. 
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GHAPTEE  XII. 

GENEEAL  EFFECTS  OF  INJUEIES. 

Injuries,  besides  local  damage,  produce  general  symptoms  through  the 
nervous  system  ;  also  in  many  cases  by  loss  of  blood.  Thus  shock  or  collapse, 
which  closely  resembles  ordinary  syncope,  is  frequent.  Indeed,  there  is  one 
pathological  condition  sublying  these  states,  viz.,  more  or  less  complete  loss 
of  vascular  tone  leading  to  accumulation  of  the  blood  in  the  vessels  and 
chiefly  the  great  abdominal  veins.  The  patient  in  these  conditions  "  bleeds 
into  his  own  veins."  Under  these  circumstances  the  heart  receives  little 
blood  from  the  veins — in  the  upright  position  perhaps  none  ;  further,  influ- 
ences which  bring  about  the  above  loss  of  tone  often  depress  the  heart- 
action  directly  or  indirectly,  and  perhaps  stop  it  in  diastole.  The  result  of 
all  is  failure  of  blood-supply  to  the  brain,  most  marked  in  syncope. 

Causes. — Excessive  stimulation  of  sensory  nerves,  such  as  occurs  from 
major  operations,  or  severe  or  extensive  injuries,  and  especially  from  blows 
on  the  abdomen  stimulating  the  centripetal  fibres  of  the  splanchnics,  as  in 
Goltz's  Klopfversuch  ;  injuries  of  the  testis  produce  a  specially  powerful 
effect.  Mental  impressions — e.  g.,  fear  of  an  operation,  may  cause  even  fatal 
syncope.  Then  we  have  the  sudden  removal  of  pressure  external  to  vessels, 
as  by  emptying  an  abdomen  distended  by  a  full  bladder,  large  tumor,  fluid, 
etc. ;  the  action  of  certain  drugs,  especially  chloroform  ;  and  the  effect  of 
direct  injury  of  the  brain,  as  in  concussion. 

Delicate,  nervous  people,  with  over-wrought  brains,  are,  as  it  were,  predis- 
posed to  shock ;  the  physically  strong  and  healthy  resist  it.  The  very  young 
and  very  old  suffer  severely,  as  also  do  the  intemperate. 

Symptoms. — These  vary  from  momentary  pallor,  giddiness,  and  tendency 
to  fall,  up  to  death  from  arrest  of  the  heart. 

In  well-marked  shock  the  patient  lies  with  his  eyes  closed,  breathing 
lightly,  but  occasionally  sighing  deeply  ;  questions  are  answered  slowly  but 
rationally,  if  at  all,  power  of  thought  being  slight ;  the  muscular  system  is 
relaxed  ;  the  surface  is  pale,  cold,  and  clammy,  the  extremities  bluish  ;  often 
the  patient  shivers,  and  complains  of  cold ;  there  is  nausea  and  perhaps 
vomiting:  the  pulse  is  quick  and  feeble,  irregular  or  intermittent,  perhaps 
imperceptible  at  the  wrist,  the  heart-sounds  weak  and  distant.  The  tempera- 
ture in  recto  is  commonly  96°-97°  F.,  and  may  sink  even  4°  in  cases  that 
recover.  Shock  may  not  appear  immediately  after  an  injury,  and  it  always 
deepens  for  some  time,  perhaps  passing  into  insensibility  and  death. 

Shock  may  last  many  hours  without  signs  of  reaction.  Whilst  it  is  severe 
no  operation  should  be  done  beyond  such  as  may  be  absolutely  necessary  for 
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the  arrest  of  hemorrhage  and  the  prevention  of  sepsis  of  the  wound.  Chloro- 
form is  inadmissible  in  such  cases ;  ether  will  probably  strengthen  the  pulse. 

Treatment. — Lay  the  patient  down  with  no  pillow,  or  a  very  thin  one, 
beneath  the  head,  and  the  feet  somewhat  raised  ;  cover  him  lightly  but 
warmly ;  place  hot  bricks  or  bottles  close  to  him  in  the  bed  ;  rub  the  limbs 
with  warm  hands  and  stimulate  the  skin  of  the  trunk  strongly  by  sinapisms, 
turpentine  stupes,  or  electricity ;  give  hot  coffee  or  brandy  by  mouth  if  the 
patient  can  swallow,  and  inject  thirty  drops  of  ether  under  the  skin  every 
half-hour  ;  enemata  containing  brandy  may  be  given.  Later,  if  vomiting  is 
troublesome,  strong  coffee,  ice,  iced  champagne,  or  brandy  and  soda-water 
are  the  best  remedies.  The  greatest  skill,  care,  and  patience  are  necessary 
in  managing  cases  of  severe  shock. 

Delirium  Traumaticum. — Three  kinds  of  delirium  may  follow  injuries, 
independently  of  the  lightheadedness  which  may  occur  during  the  subse- 
quent fever. 

(1)  Delirium  tremens;  this  affects  persons  of  intemperate  habits  and 
usually  young  or  middle-aged  adults. 

The  tongue  is  moist  and  tremulous,  as  also  are  all  the  muscles ;  the  patient 
is  totally  sleepless,  irritable,  and  answers  questions  in  a  peculiar  sharp 
manner ;  is  often  anxious  to  call  himself  perfectly  well ;  and,  as  the  malady 
increases,  becomes  restless,  impatient,  and  talkative ;  wishes  perhaps  to  get 
out  of  bed,  or  attempts  to  injure  his  attendants,  or  becomes  furiously  mani- 
acal. Often  the  delirium  is  mild  ;  the  patient  is  haunted  by  extravagant 
ideas  and  spectral  illusions,  especially  of  insects,  etc.,  crawling  about ;  or  he 
is  suspicious  of  every  one  ;  or  fancies  himself  busied  in  his  ordinary  avoca- 
tions, and  talks  perpetually  about  them.  The  pulse  is  rapid,  face  flushed, 
skin  moist,  tongue  foul,  breathing  quick,  and  there  are  most  signs  of  excite- 
ment without  force. 

The  treatment  consists  chiefly  in  promoting  sleep  and  administering  plenty 
of  fluid  nourishment.  There  is  no  need  for  alcohol  on  the  score  of  delirium 
tremens ;  but  if  in  old  or  feeble  patients  the  pulse  fails  rapidly,  an  endeavor 
may  be  made  by  free  stimulation  to  keep  the  patient  alive.  At  the  com- 
mencement a  purge  is  useful.  Give  bromide  of  potassium  or  sodium,  gr. 
20-30,  every  two  hours,  till  sleep  is  induced,  during  violent,  early  delirium  ; 
smaller  doses  answer  later;  opium  or  morphia  in  frequent  small  doses,  care- 
fully watched,  or  belladonna,  hyoscyamus,  cannabis  indica  may  be  useful. 
Chloral  is  uncertain  and  dangerous  in  large  doses. 

Violence  is  better  allayed  by  one  or  two  kind,  but  firm  attendants,  than 
by  straps  and  strait-waistcoats.  The  head  should  be  frequently  .bathed 
with  tepid  water,  the  bowels  be  opened  by  mild  aperients.  If  coma  super- 
venes, counter-irritation  by  means  of  sinapisms  or  blisters  to  the  scalp,  feet, 
or  calves  of  the  legs,  may  be  tried. 

(2)  The  second  form  is  the  ordinary  mania,  of  a  mild  cast.  There  are 
some  persons  of  advanced  life  predisposed  to  insanity  in  whom  the  pain  and 
excitement  of  any  operation  or  injury,  or  even  of  any  painful  disease,  are 
quite  sufficient  to  upset  the  mental  balance. 

(3)  The  third  kind  is  hysterical  excitement,  which  the  practitioner  must  be 
on  his  guard  against,  and  will  probably  detect  through  observing  the  exag- 
gerations and  inconsistencies  peculiar  to  that  disease. 

Lastly,  there  is  one  caution  we  must  give  the  young  practitioner  who  is 
called  in  to  a  patient  with  alarming  symptoms  following  injury,  or  accom- 
panying a  sudden  attack  of  disease.  It  is  possible  that  the  patient  may  have 
had  too  much  brandy,  and  that  some  of  the  most  alarming  symptoms  may 
be  due  to  this  alone.  But  though  very  drunk,  he  may  also  be  hurt ;  and 
the  surgeon's  reputation  is  injured  if  a  fractured  skull  is  overlooked. 
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SUBCUTANEOUS  INJURIES— CONTUSIONS. 

Injuries  are  divided  into  two  great  classes — (1)  those  without,  subcuta- 
neous, and  (2)  those  with  a  wound  of  skin  or  raucous  membrane,  compound, 
by  which  they  communicate  more  or  less  freely  with  the  air.  The  impor- 
tance of  the  difference  has  been  shown. 

Subcutaneous  injuries  are  all  such  as  are  unattended  by  wound  of  the  skin ; 
or  if  there  be  a  wound,  it  is  slight  and  quickly  healed.  This  definition 
includes  contusions  or  bruises;  strains  and  sprains — i.  e.,  rupture  of  liga- 
mentous fibres  by  overstretching;  rupture  of  tendons  and  muscles;  simple 
fractures  and  dislocations;  and  such  wounds  as  are  made  in  tenotomy  through 
small  openings  in  the  skin. 

Of  these,  contusions  and  bruises  are  by  far  the  most  frequent.  They  are 
due  to  striking  a  part  with  or  against  some  hard  blunt  object,  the  soft  parts 
being  squeezed  between  the  latter  and  a  bone,  generally;  less  often  the  soft 
parts  are  pinched. 

The  soft  parts  resist  such  violence  unequally.  Skin  is  so  tough,  elastic, 
and  movable  over  deeper  parts,  that  it  may  suffer  no  rupture  when  all  the 
parts  beneath  it  are  crushed  and  bones  broken,  as  seen  in  buffer  accidents. 
Connective  tissue  with  its  finer  vessels  are  most  easily  torn  ;  large  healthy 
vessels  escape  by  their  toughness  and  elasticity ;  nerves,  fasciae,  and  tendons 
resist  strongly. 

Contusions  vary  from  a  slight  bruise  of  the  skin  to  complete  smash  of 
everything  contained  within  it.  In  the  slightest  forms  the  smaller  vessels 
only  and  the  loose  tissue  round  them  are  injured  ;  the  hemorrhage  is  slight 
and  limited,  but  spreads  for  a  short  time.  Next,  a  large  number  of  small 
vessels  and  some  larger  are  torn,  and  of  course  lesions  of  the  tissues  are 
evident.  Lastly,  all  the  soft  parts  may  be  crushed  and  the  hard  splintered. 
Gussenbauer  finds  that  the  tissue-cells  escape  injury  largely  in  contusions. 
The  number  and  size  of  the  vessels  torn  are  the  most  important  points  clini- 
cally. When  a  moderate  number  of  fine  vessels  suffer,  many  hemorrhages 
form  in  the  injured  area;  if  very  many  are  torn,  circulation  ceases  at  once, 
and  hemorrhages  form  only  at  its  periphery.    Necrosis  usually  results. 

Symptoms. — Extravasation  of  blood  is  the  most  important.  Its  amount 
varies  with  the  driving  force  and  the  resistance  offered  to  it.  Bleeding 
continues  until  clotting  closes  the  vessels,  or  until  tension  in  the  tissues  equals 
the  blood -pressure. 

When  blood  is  extra vasated  into  the  skin  it  may  be  seen  as  red,  purple,  or 
bluish  points,  or  uniform  discolorations.  But  in  deeper  parts  its  only  sign  is 
the  more  or  less  rapid  formation  of  an  elastic  swelling,  which  may  be  very 
large  and  tense.  A  circumscribed  swelling  in  connective  tissue  is  called  a 
hcematoma;  it  fluctuates  distinctly,  and  after  a  time  has  a  firm  margin  from 
clotting.  In  cephalhematoma  blood  collects  beneath  the  periosteum,  usually 
of  the  parietal,  and  ossification  goes  on  at  the  margin,  forming  a  hard  rim. 
A  haematoma  may  pulsate  either  from  communication  or  contact  with  an 
artery.  In  diffuse  subcutaneous  extravasations,  soft  cr-epitation  is  frequently 
felt  on  palpation. 
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Pain  varies  with  the  sensitiveness  of  part  and  patient.  Main  trunks  of 
nerves  may  be  bruised  and  anaesthesia  or  numbness  produced ;  or  pain  radiat- 
ing along  their  branches  and  into  neighboring  areas.  A  violent  blow  on  a 
nerve  may,  reflexly,  render  a  limb  absolutely  powerless.  Motor  paralysis 
may  be  due  directly  to  nerve-injury  or  to  bruise  of  muscles;  it  will  be  tem- 
porary or  permanent  according  to  degree  of  injury. 

Shock. — Naturally  varies  greatly. 

Aseptic  traumatic  fever  (p.  57)  frequently  occurs  with  large  extravasations; 
it  is  slight,  usually  continued,  and  over  iu  a  few  days. 

In  subcutaneous  and  deep  extravasations  the  coloring  matter  comes  to  the 
surface,  perhaps  after  days,  and  soaks  into  the  connective  tissue  widely.  It 
undergoes  very  characteristic  changes.  In  a  superficial  lesion  the  color  on 
the  third  day  is  violet,  and  the  margin,  at  first  well  defined,  is  faint  and 
indistinct.  About  the  fifth  or  sixth  day  the  color  becomes  green ;  on  the 
seventh  or  eighth,  yellow;  and  it  gradually  disappears  about  the  tenth  or 
twelfth — sooner  or  later,  according  to  the  vigor  of  the  individual,  and  the 
quantity  of  blood  effused. 

Fate  of  the  Effusion. — Absorption  is  the  most  common,  fluid  and  some 
corpuscles  passing  rapidly  into  the  lymphatics,  other  cells  breaking  up  and 
undergoing  fatty  degeneration  previous  to  removal.  The  coloring  matter  is 
extravasated. 

Large  effusions  are  not  uncommonly  encapsuled  by  inflammatory  tissue  and 
organized  clot.  Most  of  color  disappears,  and  a  cyst  of  clear  fluid  may  result, 
rarely  the  contents  dry  and  calcify. 

Bits  of  necrosed  soft  parts  break  down  and  are  absorbed;  so  also  some  bits 
of  dead  bone  are  removed  by  granulation  tissue,  or  they  may  become  encap- 
suled. 

Occasionally  a  subcutaneous  effusion  suppurates.  Then  commonly  infec- 
tion from  without  has  occurred  through  excoriated  and  bruised  skin,  through 
a  surface  on  which  a  bulla  has  risen,  or  through  a  necrosed  patch;  in  other 
cases  a  septic  wound  exists  elsewhere ;  but  sometimes  no  such  mode  of  infec- 
tion is  found,  and  we  must  suppose  infection  to  occur  through  mucous  mem- 
branes.   The  patient  is  usually  unhealthy. 

Treatment. — Rest  and  elevation  in  painful  cases  with  increasing  extrava- 
sation ;  in  the  latter  case  uniform  compression  over  a  quantity  of  wool  acts 
well,  or  ice  or  cold  compresses  closely  packed  round  the  part. 

To  promote  absorption,  massage  is  highly  spoken  of;  it  distributes  the 
extravasated  material  and  forces  it  into  lymphatics.  Afterwards,  stimulating 
liniments  or  evaporating  lotions  may  be  applied  to  the  skin.  For  slight 
bruises  on  the  face,  such  as  a  black  eye,  the  application,  by  a  brush  or  piece 
of  lint,  of  brandy,  spirits  of  wine,  or  the  tincture  of  matico;  or  a  solution  of 
alum  or  tannin  will  often  prevent  the  effusion  of  blood.  If  there  is  any 
injury  of  the  skin  likely  to  lead  to  formation  of  bullae,  or  necrosis,  disinfect 
it  thoroughly  and  put  the  part  up  in  an  antiseptic  dressing.  With  these 
precautions  suppuration  will  not  occur.  In  cases  of  effusions  so  tense  as  to 
threaten  sloughing,  or  of  others  pressing  on  vital  parts,  the  blood  may  be 
withdrawn  by  aspiration  or  evacuated  antiseptically ;  and  thus  are  to  be 
treated  cases  of  persistent  non-absorption  and  of  suppuration. 

Subcutaneous  division  of  large  arteries  will  be  treated  under  "Traumatic 
Aneurism." 

If  it  is  evident  from  the  amount  of  damage  to  the  deep  tissues  that  circu- 
lation in  the  part  beyond  a  contusion  cannot  be  carried  on,  primary  ampu- 
tation must  be  done  just  above  the  bruise.  If  there  is  any  doubt  as  to 
whether  a  part  can  live  or  not,  give  the  patient  the  benefit  of  it;  render  the 
whole  surface  aseptic,  wrap  it  up  in  a  dressing  and  wait. 
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CHAPTER  XIY. 

WOUNDS. 
Different  Kinds  of  Wounds. 

Definition. — A  wound  is  a  solution  of  continuity  or  separation  of  con- 
tinuous parts,  by  violence,  usually  directed  from  the  cutaneous  or  mucous 
surfaces,  but  sometimes  from  within  the  body,  as  by  broken  bones. 

Varieties.  —  Incised  wounds — made  with  sharp,  clean-cutting  instru- 
ments ;  punctured — made  by  instruments  whose  length  greatly  exceeds  their 
breadth,  including  stabs  and  pricks  of  all  sorts;  lacerated — in  which  parts 
are  torn ;  contused — made  by  blunt  instruments  and  accompanied  by  bruis- 
ing of  the  edges;  and  poisoned — in  which  some  infective  virus  is  inoculated 
upon  the  raw  surface,  are  the  chief  varieties. 

Incised  Wounds. — In  these  the  injury  done  to  the  tissues  is  most  limited ; 
only  a  microscopic  layer  of  tissue  on  each  side  of  the  wound  dies,  so  the 
edges  may  be  regarded  as  living  and  ready  to  unite  should  nothing  prevent. 

The  symptoms  of  these,  and  of  most  wounds  are — pain,  bleeding,  and 
gaping  of  the  edges ;  the  latter,  in  incised  wounds,  being  sharp  and  regular. 
Each  of  these  symptoms  varies  much.  Any  tissue  or  organ  may  be  divided 
by  wounds  which  extend  through  the  body  in  all  directions.  Elastic  or 
contractile  parts,  skin,  artery,  or  muscle,  retract  strongly  when  divided  ; 
fascia?,  ligaments,  and  tendons  not  at  all.  The  different  parts  divided  are 
clearly  recognizable  when  the  blood  is  wiped  from  a  recent  incised  wound. 

Treatment. — The  object  of  this  is  to  secure  the  conditions  favorable  to 
healing — viz.,  close  and  permanent  contact  of  the  raw  surfaces,  and  absence 
of  all  irritation.  The  general  indications  will  therefore  be:  1,  to  check 
bleeding  absolutely;  2,  to  remove  foreign  bodies;  3,  to  bring  the  raw  sur- 
faces into  contact  and  to  keep  them  so ;  4,  to  guard  against  all  sources  of 
irritation,  mechanical,  chemical,  and — by  far  the  most  important — putrefac- 
tive and  infective. 

1.  The  natural  and  artificial  arrest  of  bleeding  will  be  described  under 
wounds  of  arteries  and  veins.  Here  it  need  only  be  said  that  all  bleeding 
should,  if  possible,  have  stopped  before  the  wound  is  brought  together,  or  its 
surfaces  will  probably  be  forced  apart  by  clot,  which  may  putrefy. 

2.  The  removal  of  foreign  bodies — e.  g.,  dirt,  gravel  glass — should  be  thor- 
oughly effected  by  fingers,  forceps,  sponging,  or  irrigation  with  some  anti- 
septic lotion. 

3.  To  bring  the  raw  surfaces  into  contact  and  keep  them  so.  The  parts  must 
be  so  placed  that  the  edges  of  the  wound  lie  naturally  in  contact,  or  come 
as  near  together  as  they  will ;  of  course,  they  may  gape  widely  from  loss  of 
substance.  Supposing  them  to  come  together,  they  are  brought  into  and 
kept  in  apposition  by  sxdures.  For  rapid  union  it  is  most  important  that 
the  edges  be  free  from  irritation,  and  consequently  from  tension;  if,  there- 
fore, there  is  any  possibility  of  this  from  weight  or  shortness  of  the  flaps  or 
from  subsequent  accumulation  of  discharges  it  is  well  to  use  two  kinds  of 
sutures — those  of  support  (Fig.  44,  s.s.  1,  2),  of  stout  material  widely  set 
and  put  in  half  to  one  inch  from  the  edges,  and  causing  them  just  to  meet ; 
those  of  apposition  (Fig.  44,  s.a,  b,  d),  finer,  more  numerous,  and  inserted 
close  to  the  edges,  so  as  to  bring  them  into  the  most  accurate  apposition. 
The  surgeon  cannot  be  too  careful  in  sewing  up  wounds  if  he  wishes  for  quick 
healing.    Experience  must  teach  how  much  tension  may  be  put  upon  a 
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stitch  ;  if  there  be  too  much,  it  simply  cuts  out  and  no  union  occurs ;  bu 
with  skilful  use  of  sutures  of  support,  widely  gaping  aseptic  wounds  may  often 
be  much  diminished  by  immediate  union  at  their  angles. 

Sutures  are  introduced  by  means  of  needles,  straight,  half  curved,  or  semi- 
circular (Fig.  42),  the  size  being  proportioned  to  the  thickness  of  the  thread ; 

Fig.  42. 


1.  Curved  surgical  needles ;  2.  Fine  steel  pin  for  twisted  suture. 

the  straight  are  the  most  generally  useful.  Sometimes  needles  (Liston's)  of 
various  curves  and  set  in  handles  (Fig.  43)  are  needed.  The  materials  for 
sutures  are  silver  or  iron  wire,  silk,  catgut,  and  horsehair. 

Fig.  43. 
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Liston's  needle. 

The  chief  forms  of  suture  are:  1.  The  interrupted  suture.  A  needle 
armed  with  a  single  thread  is  passed  from  the  skin  into  the  wound  on  one 
side  of  a  cut  and  from  the  wound  to  a  corresponding  point  of  skin  on  the 
other.  The  edges  are  then  drawn  together,  and  a  reef  knot  (Fig.  44,  b~)  tied, 
without  strain,  on  one  side  of  the  line  of  wound.  The 
stitches  are  close  in  proportion  to  the  accuracy  of  appo- 
sition required  —  perhaps  only  one-eighth  of  an  inch 
apart. 

2.  The  continuous  or  Glover's  suture  is  simply  the 
stitch  used  by  seamstresses  for  sewing  two  edges  to- 
gether. It  is  the  easiest  means  by  which  to  obtain  ac- 
curate apposition,  as  of  the  edges  in  plastic  operations. 
Its  disadvantage  is  that  a  single  stitch  cannot  be  re- 
moved to  relieve  tension  or  give  exit  to  discharge  with- 
out letting  all  loose. 

3.  The  twisted  suture.  The  edges  of  the  wound  are 
placed  accurately  in  contact,  and  a  sufficient  number  of 
fine  steel,  lancet-pointed  pins  (Fig.  42,2)  passed  through 
both  of  them  at  convenient  distances.  In  the  lip,  the 
first  pin  should  be  placed  close  to  the  free  border  to  in- 
sure accuracy  of  fit  there.  When  all  have  been  intro- 
duced, and  the  parts  accurately  adjusted,  the  middle  of 
a  long  silk  ligature  is  twisted  twice  or  thrice  round  the 
uppermost  in  a  figure  of  8.  Then  the  two  ends  are 
brought  down  and  twisted  round  each  of  the  other  pins 
successively  in  like  manner ;  and,  lastly,  they  are  to 

be  secured  by  a  knot.  Many  surgeons  use  a  thread  to  each  pin,  lest 
by  carrying  one  on  they  should  approximate  the  pins.     Lastly,  cut  off 
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Sutures,  s.s.  1.  Suture 
of  support  (the  hooks  of 
the  wire  are  too  widely 
open).  2.  The  mode  of 
twisting  the  ends  after  be- 
ginning an  ordinary  knot. 
«.a.  Suture  of  apposition  : 
6.  silver  wire  (fine)  or  silk, 
tied  in  reef  knot.  c.  horse- 
hair with  double  twist  in 
first  stage,  d.  Suture  tied. 
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the  pin-points  with  pliers,  and  slip  bits  of  plaster  or  lint  beneath  the  ends 
(Fig.  45). 

The  harelip  suture  is  chiefly  one  of  support,  and  interrupted  continuous 
sutures  of  apposition  are  generally  used  with  it.  In  plastic  operations  many 
surgeons  after  introduction  of  the  sutures  dry  the  part,  push  the  edges  closely 
together,  and  brush  the  surface  round  the  cut  with  contractile  collodion;  this 
takes  strain  off  the  sutures  and  protects  the  wound. 

4.  The  quill  suture  (Fig.  46),  a  suture  of  support,  is  performed  by  passing 
a  sufficient  number  of  threads  with  a  Liston's  needle  (Fig.  43).    The  loops 


Fig.  45.  Fig.  46. 


Twisted  suture.  Quill  suture,  aud  suture  of  apposition. 

are  retained  on  one  side,  and  through  them  a  bit  of  bougie  is  passed,  the  free 
ends  being  drawn  on,  to  approximate  the  edges,  and  tied  round  another  bit. 
The  bougie  interferes  too  much  with  the  circulation  in  the  edges,  so  most 
surgeons  use  Lister's  button  sutures — stout  wire  passed  at  each  end  through 
a  lead  button,  and  twisted  round  lateral  projections.  These  are  the  most 
valuable  sutures  of  support. 

But  in  order  that  a  wound  of  any  size  may  be  accurately  sewn  up,  as  above 
described,  throughout  the  greater  part  of  its  length,  it  is  generally  thought 
necessary  to  drain  the  wound — i.  e.,  to  provide  apertures  at  certain  points  for 
the  escape  of  blood  and  discharges.  Neuber  and  Esmarch  have,  however, 
of  late  been  using  buried  sutures  of  catgut;  beginning  at  the  bottom  of  a 
wound  they  sew  bone  to  bone,  periosteum  to  periosteum,  muscle  to  muscle, 
fascia  to  fascia,  and  skin  to  skin,  with  interrupted  stitches,  the  object  being 
to  leave  no  space  in  which  fluid  can  accumulate.  They  and  others  have 
reported  most  favorably  of  the  plan.  It  answers  best  when  the  spray  is  not 
used,  irritation  of  the  wound  being  less;  but  the  wound  must  be  aseptic. 
The  perfection  of  healing  obtained  in  animals  when  serious  wounds  are  at 
once  sealed  with  collodion  would  lead  us  to  hope  that  some  approach  to  the 
same  may  be  made  in  man.  At  present,  English  teaching  is  to  drain  most 
carefully. 

Having  then  brought  the  wound  together  by  superficial  sutures,  carefully 
and  without  dangerous  tension,  its  surfaces  must  be  kept  in  undisturbed 
contact  by  drainage,  fixation  of  the  part  in  a  well-chosen  position,  and  the 
application  of  uniform  elastic  compression.  Of  these  measures  drainage  is  the 
most  important,  and  is  usually  effected  by  the  red  rubber  tubes  shown  in 
Fig.  4.  Oue  or  more  of  these  must  be  so  placed  as  to  run  off  any  blood 
which  may  escape  after  application  of  the  dressing,  and  all  the  discharge 
which  runs  from  the  raw  surfaces  irritated  intensely  by  knives,  chemicals, 
etc.;  otherwise  the  surfaces  will  be  forced  apart,  and  tension  very  likely 
induced.  The  lumen  of  the  tubes  must  be  proportioned  to  the  amount  of 
discharge  expected,  and  their  number  to  the  number  of  pockets  and  recesses 
in  which  fluid  might  accumulate.  Sometimes  a  tube  at  one  or  either  end  of 
a  linear  wound  will  suffice.  Often  it  is  best  to  make  a  small  opening  through 
the  skin  at  the  most  dependent  point,  in  the  position  which  the  patient  will 
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usually  occupy,  introduce  a  tube  through  it,  and  sew  the  wound  up  closely. 
Short  wide  tubes  become  plugged  less  easily  than  longer  or  narrower  ones. 
All  tubes  should  be  level  with  the  surface,  lest  pressure  close  them.  Small 
wounds  are  drained  by  a  strand  of  horsehair  or  fine  catgut.  Drains  prevent 
entire  healing  by  first  intention  ;  but  they  enable  almost  the  whole  wound 
to  do  so,  and  their  tracks  soon  close.  They  are  to  be  removed  or  diminished 
in  size  and  length  as  the  discharge  diminishes  and  the  sinuses  close  up. 
When  there  is  but  little  discharge  they  should  be  removed  tentatively,  for 
they  often  keep  open  channels  which  are  little  inclined  to  close.  The  re- 
moval of  a  tube  is  often  an  experiment,  and  the  surgeon  must  watch  carefully 
for  signs  of  consequent  bagging. 

In  septic  cases  good  drainage  is  of  vital  importance ;  for,  if  no  fluid  can 
collect  in  wounds  there  is  nothing  to  putrefy — there  is  no  nidus  wherein 
septic  and  infective  organisms  can  multiply.  Were  it  not  that  infective 
organisms  can  be  inoculated  upon  living  tissues,  perfect  drainage  would  do 
away  with  the  need  for  antiseptics ;  but  perfect  drainage  can  rarely  be 
assured. 

In  the  last  paragraph  we  have  provided  against  mechanical  irritation 
of  wounds.  Chemical  irritants  (antiseptics)  often  necessarily  come  in  con- 
tact with  wounds ;  all  unnecessary  irritations  of  this  kind — e.  g.,  syringing 
of  aseptic  wounds — must  be  avoided.  But  the  importance  of  these  irritants 
is  as  nothing  when  compared  with  that  of  septic  and  infective  organisms  (p.  49), 
as  shown  by  even  our  present  knowledge  of  inflammation  and  accidental 
wound  diseases.  Our  object  is  to  cause  a  wound  to  heal  like  a  subcutaneous 
injury  of  equal  gravity ;  ordinarily  it  does  not  do  so,  because,  through  the 
broken  skin,  organisms  enter,  excite  irritant  decomposition  of  the  wound- 
fluids,  and  often  invade  the  living  tissues. 

Garengeot,  Hunter,  and  others  taught  that  decomposition  of  discharges 
was  the  great  enemy  to  "  adhesion,"  and  many  excellent  antiseptics  were 
used  empirically  in  the  treatment  of  wounds.  But  it  was  Lister  who  grasped 
the  analogy  between  a  wound  with  its  albuminous  discharges  and  a  flask  of 
putrescible  fluid ;  it  was  he  who  conceived  the  possibility  of  preventing  in- 
fection of  a  wound,  just  as  Pasteur  had  prevented  infection  of  his  flasks,  and 
who  enunciated  as  the  guiding  principle  of  surgery — "  Prevent  putrefaction 
in  wounds,"  and  insisted  that  the  causes  of  decomposition  enter  wounds  from 
without.  By  years  of  scientific  labor  Lister  elaborated  a  method  of  carrying 
out  the  above  principle  with  very  great  success  ;  it  has  its  inconveniences  and 
its  weak  points,  and  many  different  modes  of  carrying  out  the  principle  of 
antiseptic  surgery  have  been  suggested  and  are  practised. 

The  following  must  be  the  articles  of  the  creed  of  every  surgeon  desirous 
of  keeping  wounds  aseptic : 

1.  The  causes  of  wound-diseases  come  from  external  to  the  body. 

2.  These  causes  are  microorganisms,  and  it  is  possible  that  an  unpurified 
finger,  instrument,  sponge,  suture,  or  anything  else  brought  into  contact  with 
a  wound  may  inoculate  it  with  the  most  deadly  bacterium. 

3.  Failures  to  maintain  asepsis  mean  that  the  precautions  are  not  suffi- 
ciently stringent,  and  demand  increased  care  in  the  carrying  out  of  the 
method ;  or  they  may  be  due  to  insufficiency  in  the  antiseptic  employed. 

Two  classes  of  cases  present  themselves  for  treatment :  in  one  the  surgeon 
makes  the  wound  and  takes  precautions  to  keep  it  aseptic ;  in  the  other,  the 
wound  is  in  existence,  and  almost  certainly  infected  before  he  sees  it. 
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The  Conduct  of  an  Operation  (Infliction  of  a  Wound)  under 
Lister's  Method. 

The  smaller  the  number  of  assistants  at  an  operation  the  better;  only  one 
should  be  allowed  to  touch  the  wound.  No  one  should  be  concerned  who  is 
attending  post-mortems  or  infectious  cases  without  changing  his  clothes.  It 
is  best  to  work  with  arms  bare  to  the  elbow,  thoroughly  cleansed  with  soap 
and  water,  and  then  carbolized  (1  in  20) ;  special  attention  must  be  paid  to 
dirt  about  the  nails.  A  clean  white  macintosh  aprou  should  be  worn.  The 
patient's  clothes  should  be  well  away  from  the  wound  covered  by  macintoshes. 
A  clean  towel  wrung  out  of  1  in  20  should  be  placed  between  the  wound  and 
the  operating  table ;  on  this  instruments  may  rest  in  the  spray  during  the 
operation. 

Purify  the  seat  of  operation  like  the  surgeon's  hands  ;  scrub  it  well.  Hairy 
parts  should  always  be  shaved,  and  are  very  difficult  to  disinfect  thoroughly  ; 
all  grease  having  been  removed,  a  towel  wet  in  carbolic  (1  in  20)  may  be 
laid  on  the  part  for  an  hour  before  operation.  All  instruments  should  be 
most  carefully  cleaned  and  laid  in  a  flat  dish  of  carbolic  (1  in  20).  Sponges 
are  kept  in  1  in  20  carbolic.  During  an  operation  they  are  simply  squeezed 
dry  and  then  wrung  out  of  1  in  40  lotion.  Some  surgeons  use  bits  of  wet 
carbolic  gauze  or  salicylic  wool  instead. 

The  spray  is  now  turned  on  and  kept  playing  on  the  part  throughout  the 
operation  ;  its  reservoir  is  filled  with  1  in  20  carbolic,  and  this,  when  mixed 
with  the  steam,  forms  a  solution  of  1  in  30  strength.  No  one  must  pass 
between  the  spray  and  the  wound. 

(For  all  the  above  purposes  corrosive  sublimate  (1  in  1000  or  1  in  500) 
is  more  certain  than  the  carbolic ;  but  the  latter  must  be  used  for  instru- 
ments and  spray.) 

The  operation  is  performed,  care  being  taken  that  nothing  not  freshly  car- 
bolized approaches  the  wound  ;  the  hands  of  surgeon  and  assistant  should  be 
cleansed  of  blood  occasionally  during  a  long  operation. 

If  for  any  reason  the  spray  be  stopped  during  an  operation,  cover  the 
wound  with  a  "  guard" — two  or  three  layers  of  close  muslin  squeezed  out  of 
1  in  40. 

Hemorrhage  having  been  checked  in  some  non-infecting  way,  the  wound 
is  drained  and  closed.  Then  a  bit  of  protective  is  laid  over  the  wound,  and 
over  this  two  or  three  layers  of  gauze  (deep  dressing),  wrung  as  dry  as  possible 
out  of  carbolic  ;  over  this  more  or  less  "  loose  gauze"  is  placed,  most  in  those 
directions  in  which  drainage  will  probably  take  place  lastly,  the  "  dressing," 
consisting  of  eight  layers  of  gauze,  between  the  outermost  two  of  which  is  a 
piece  of  thin  macintosh,  is  applied,  its  size  being  proportionate  to  the  amount 
of  discharge  expected,  unless  limited  by  proximity  to  one  of  the  orifices  of 
the  body.  The  dressing  is  kept  in  place  by  the  gauze  bandage,  or,  better, 
by  one  of  the  thin  white  muslin  in  which  butter  is  wrapped  ;  this  should  be 
firmly  applied.  Every  precaution  should  be  taken  to  prevent  the  dressing 
from  slipping,  and  its  own  adhesiveness  does  much  towards  this.  Round  the 
edge  of  the  dressing  a  bit  of  elastic  webbing  is  coiled,  and  to  it  the  edge  of 
the  dressing  is  fastened  by  safety-pins  going  through  the  macintosh ;  the 
prick  of  a  pin  elsewhere  should  cause  the  macintosh  to  be  discarded.  If 
much  discharge  is  expected,  it  is  well  to  lay  over  the  dependent  edge  of  the 
dressing  a  large  pad  of  salicylic  wool,  and  to  include  it  in  the  bandage. 

Change  of  Dressings. — After  any  large  operation  the  dressing  should 
be  changed  in  twenty-four  hours,  or  earlier  if  the  discharge  is  very  free. 
Subsequent  changes  are  indicated  :  (1)  by  the  appearance  of  discharge  at 
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the  edge  of  the  dressing,  and  this  should  be  carefully  looked  for  four  times 
in  twenty-four  hours  ;  (2)  by  the  dressing  having  been  on  seven  days,  after 
which  time  it  probably  contains  too  little  carbolic  to  be  efficient;  (3)  by  rise 
of  temperature  lasting  more  than  twenty-four  hours,  or  by  any  sudden  and 
considerable  rise ;  (4)  by  pain  or  other  symptoms  at  the  wound  likely  to  be 
relieved  ;  (5)  by  the  necessity  of  shortening  tubes,  removing  sutures,  etc. 

A  wound  which  is  doing  well  shows  no  signs  of  inflammation  nor  of  reten- 
tion of  discharge — no  redness  of  the  edges,  no  pain,  surprisingly  little  ten- 
derness, and  the  skin  lies  well  down  upon  the  deep  parts.  The  protective 
shows  no  brown  or  black  staining,  the  discharge  is  almost  odorless,  and  after 
blood  has  disappeared,  serous,  scarcely  changing  the  color  of  the  gauze. 

At  the  first  dressing,  unless  a  wound  is  obviously  not  draining,  the  tubes 
are  often  best  left  alone ;  subsequently,  when  their  tracks  are  marked  out, 
they  should  be  removed  and  cleaned  in  carbolic.  The  wound  and  its  imme- 
diate neighborhood  should  be  gently  wiped  with  a  guard,  and  covered  at 
once  with  protective  and  deep  dressing.  Then  all  the  parts  beneath  the 
dressing,  especially  those  over  which  discharge  has  run  to  the  edge,  must  be 
similarly  washed,  and  the  dressing  completed  as  above.  Stitches  may  be 
left  in  so  long  as  they  cause  no  irritation  and  hold  parts  together,  until  union 
is  complete.    For  management  of  the  tubes  see  p.  171. 

The  objections  to  Lister's  system  are  the  smell  of  the  carbolic ;  its  effect 
upon  the  skin  causing  the  surgeon's  hands  to  peel,  and  often  producing  some 
eczema  on  the  patient ;  the  large  quantity  of  discharge  which  it  excites ; 
delayed  healing  from  irritation  ;  the  necessity  for  somewhat  frequent  change 
of  dressings  and  therefore  disturbance  of  the  wound  ;  but  chiefly  its  poison- 
ous properties,  which  rarely  affect  the  surgeon,  more  often  the  patient.  The 
symptoms  of  poisoniug  are  said  to  be:  mental  dulness,  or  even  unconscious- 
ness, headache,  slowly  reacting  or  fixed  pupils,  depressed  temperature,  small, 
frequent  pulse,  loss  of  appetite,  persistent  vomiting.  After  almost  all  large 
operations  the  urine  becomes  olive-green  or  deep  brown  on  standing ;  color 
rarely  altered  till  after  exposure  to  light.  All  the  symptoms  are  increased 
by  the  application  of  a  fresh  dressing;  young  children  chiefly  suffer,  adults 
rarely,  except  after  long  abdominal  operations  under  the  spray,  or  after  ener- 
getic attempts  to  disinfect  a  septic  cavity.  A  chronic  poisoning  may  result 
from  use  of  daily  carbolic  injections. 

For  carbolic  eczema  paint  the  part  with  salicylic  cream,  or  cover  it  with 
protective.  Poisoning  necessitates  replacement  of  carbolic  dressings  by 
others;  and  the  administration  of  Glauber's  salt  freely  diluted  is  recom- 
mended.   Dark  urine  alone  generally  passes  off  in  a  few  days. 

Severe  symptoms  and  death  are  certainly  very  rare,  but  they  do  occur, 
and  would  require  the  abandonment  of  carbolic  acid  had  we  anything  to 
replace  it.  In  efficiency  it  has  as  yet  but  one  rival:  corrosive  sublimate, 
probably  the  most  efficient  antiseptic  which  can  be  employed  upon  living 
tissues;  but  it  also,  when  freely  used,  causes  poisoning  with  dysenteric 
symptoms. 

It  is  to  the  spray,  and  to  unnecessarily  free  use  of  carbolic  lotion,  that 
most  of  the  objections  to  Lister's  method  are  attributable.  Knowing  that 
septic  organisms  are  comparatively  infrequent  in  the  air,  a  large  number  of 
the  best  surgeons  have  abandoned  the  spray,  trusting  only  to  the  most  con- 
scientious disinfection  of  anything  that  comes  in  contact  with  the  wound; 
and  they  have  shown  that  as  good  results  may  be  obtained  without  as  with 
it.  Nevertheless,  there  are  certain  cases  in  which  we  should  be  sorry  to 
be  without  the  spray,  especially  in  operations  opening  the  pleura,  in  which 
large  volumes  of  air  are  sucked  in  and  the  drainage  is  often  imperfect;  also 
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when  compelled  to  operate  in  close,  crowded  districts,  the  air  must  be 
regarded  with  more  dread. 

Sublimate  Dressings. — Lister  himself  has  lately  had  a  few  failures 
which  led  him  to  investigate  the  relative  efficiency  of  various  gauze  dress- 
ings, with  the  result  that  sublimate  guaze  stood  first,  carbolic  came  close 
behind,  and  eucalyptus  distinctly  third.  Koch  has  shown  the  sublimate  (1 
per  thousand)  to  be  the  only  surgical  antiseptic  which  will  destroy  resting 
spores  by  short  contact,  such  as  washing  the  hands  in  it.  This  body  is 
accordingly  being  used  largely  as  lotion  of  1-500,  1-1000,  1-5000,  and  also 
in  gauze  and  wool  dressings:  either  no  spray  or  the  carbolic  is  used.  It  is 
the  antiseptic  preferred  by  many  surgeons  (v.  Bruns,  MacCormac) ;  but 
severe  poisoning  has  occurred,  and  complaints  of  irritation  of  the  skin  are 
frequent. 

Eucalyptus  gauze  is  a  fragrant  and  good  substitute  for  carbolic,  but  a  little 
dearer. 

Having  gone  far  toward  extinguishing  sepsis,  surgeons  of  late  years  have 
striven  to  obtain  also  complete  rest  for  wouuds  by  means  of  permanent  dress- 
ings. These  consist  of  highly  absorbent  materials,  such  as  absorbent  cotton- 
wool, wood-wool,  jute,  peal,  moss — impregnated  with  a  non-volatile  antiseptic 
— salicylic  acid,  iodoform,  sublimate;  in  large  quantities  of  these  the  part  is 
enveloped  far  on  all  sides  of  the  wound,  and  provision  for  drainage  having 
been  made,  a  bandage  is  applied  so  as  to  keep  up  uniform  moderate  pressure 
on  the  wound.  Oozing  is  checked,  the  parts  are  kept  closely  in  contact  at  a 
uniform  temperature,  and  such  discharge  as  escapes  is  rapidly  dried  up  and 
kept  sweet  whilst  moist.  These  dressings,  except  the  sublimated,  are  not  to 
be  relied  upon  when  the  discharge  is  necessarily  very  free  ;  one  of  the  pre- 
vious dressings  should  then  be  used  until  the  discharge  is  less. 

The  work  of  every  dressing — i.  e.,  the  amount  of  discharge  it  has  to  keep 
sweet,  is  rendered  lighter  by  the  rubbing  of  a  little  iodoform  in  fine  crystals 
upon  the  raw  surfaces.  This  drug  is  by  no  means  powerful  as  an  antiseptic, 
moving  organisms  being  found  in  discharges  distinctly  colored  by  it:  but  it 
greatly  reduces  the  quantity  of  discharge  from  fresh  and  other  wounds,  and, 
with  a  little  help  from  the  dressing,  will  prevent  putrefaction  by  rendering 
the  fluids  too  inspissated.  A  gauze  and  a  wool  are  prepared.  It  is  an 
insidious  poison,  causing  loss  of  appetite,  nausea,  vomiting — perhaps  severe, 
restlessness,  sleeplessness,  delirium,  rapid  wasting,  and  a  small  frequent 
pulse ;  iodine  is  usually  found  in  the  urine.  More  rarely,  especially  in  the 
young  and  old,  symptoms  of  cerebral  meningitis  appear  running  on,  after  a 
short  stage  of  irritation,  to  general  or  local  paralysis.  Nothing  nervous  is 
found  post-mortem  ;  but  often  the  heart,  liver,  and  kidneys  are  fattily  degen- 
erated. To  prevent  such  symptoms,  not  more  than  gj  should  be  applied  in 
children,  not  more  than  ^ij  in  adults.  It  is  very  slowly  dissolved,  so  care 
must  be  taken  in  repeating  the  dose. 

Iodoform  is  of  especial  value  in  tubercular  cases  after  sharp  spooning, 
resection,  etc.,  appearing  to  exercise  a  specific  influence ;  the  operations  are 
done  with  all  antiseptic  precautions,  and  iodoform  applied  when  bleeding  is 
stopped.  Nothing  compares  with  it  in  its  power  of  keeping  sweet  wounds 
about  the  mouth,  vagina,  and  rectum,  usually  so  disgustingly  offensive.  As 
a  permanent  dressing,  iodoform  wool  is  much  dearer  than  salicylic  acid,  and 
no  more  efficient. 

Should  symptoms  of  poisoning  arise,  wash  away  all  iodoform  with  some 
mild  antiseptic  lotion,  and  they  will  generally  subside. 

Salicylic  acid  in  lotion  (1-300),  in  powder,  in  wool,  or  in  ointment  of 
varying  strength,  up  to     ad  3j,  is  very  useful — the  lotion  for  irrigation,  the 
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powder  for  foul  sores,  the  wool  as  a  permanent  dressing,  the  ointment  for 
ulcers,  especially  lupus.    Poisoning  may  be  produced. 

Boracic  acid  in  saturated  lotion,  in  powder,  in  lint  or  wool,  is  an  excellent 
unirritating  antiseptic  for  slight  cases,  which  can  easily  be  kept  dry;  or, 
frequently  changed,  it  acts  well  in  severe  cases,  as  a  cold  compress  or  hot 
fomentation.  Boracic  ointment  is  very  useful  as  a  dressing,  and  for  smearing 
parts  near  orifices — e.  g.,  in  circumcision,  when  it  prevents  wetting  of  the 
wound ;  also  in  burns.    It  does  not  cause  poisoning. 

These  are  the  chief  antiseptics  used  at  present,  but  many  other  bodies  are 
being  tried.  The  desideratum  is  a  perfectly  unirritating,  non-poisonous 
body,  which  instantly  destroys  all  organisms,  which  is  free  from  unpleasant 
properties,  and  is  usable  in  all  the  forms  required  for  surgical  purposes. 

Infected  Wounds. — When  a  wound,  abscess  cavity,  etc.,  is  infected 
before  the  surgeon  sees  it,  attempts  may  be  made  to  disinfect  it :  if  only  an 
hour  or  two  old,  such  a  wound  as  a  compound  fracture  (q.v.)  may  generally 
be  rendered  quite  sweet,  but  after  days  success  is  very  doubtful. 

In  cases  of  spreading  septic  suppuration  and  gangrene  seen  early,  the  suc- 
cess of  attempts  to  disinfect  depends  entirely  upon  the  possibility  of  opening 
up  the  whole  diseased  area  and  applying  strong  antiseptics  to  it.  The  agents 
generally  used  are  chloride  of  zinc  (see  p.  154),  1  in  20  ;  carbolic,  or  sublimate, 
1  in  500.  All  necrosed  and  putrid  tissue,  clots  and  discharge,  must  first  be 
cut  and  washed  away  by  a  mild  lotion,  and  then  the  strong  application 
thoroughly  made.  Such  cases  should  be  dressed  antiseptically  every  day, 
and  left  gaping  widely  till  all  chance  of  recurrence  is  over.  A  little  iodo- 
form may  be  rubbed  on  the  most  suspicious  parts.  In  some  cases  of  putrid 
discharge  which  cannot  be  drained  freely,  constant  irrigation  with  perman- 
ganate of  potash,  strong  in  proportion  to  the  stench,  or  other  mild  antiseptic 
— iodine,  boracic  acid,  thymol,  salicylic  acid — may  be  tried. 

Cases  of  Complete  Disunion. — If  a  small  part — e.  g.,  a  last  phalanx  or 
tip  of  the  nose,  be  cleanly  cut  off — fix  it  on  again  as  soon  as  possible,  with  a 
continuous  fine  suture,  and  keep  up  its  temperature  with  wool.  Even  after 
separation  for  some  time,  it  may  reunite  if  well  washed  with  warm  boracic 
lotion  and  applied  closely  to  a  perfectly  clean  surface.  A  case  is  related  of 
firm  union  of  the  last  phalanx  of  the  middle  finger  after  one  and  a  half 
hour's  separation.    (Bailey,  Ed.  Med.  and  Surg.  Journ.,  July,  1815.) 

Open  Wounds. — Wounds  with  loss  of  substance,  or  which  cannot  for  any 
reason  be  brought  together,  are  to  be  treated  upon  the  lines  laid  down  above, 
some  antiseptic  dressing  being  applied,  and  a  portion  of  it  laid  between  the 
flaps  if  it  is  desirable  to  prevent  their  union.  They  heal  by  granulation  ; 
but  if  carefully  covered  with  protective,  kept  sweet,  and  not  irritated  by 
chemicals,  the  granulating  surface  will  yield  no  pus. 

Contused  Wounds. — Add  a  wound  to  the  degree  of  contusions  described 
in  Chapter  XIII.,  and  we  have  contused  wounds  varying  from  a  bruise  and 
an  abrasion  to  the  crushing  off  of  a  part.  Such  wounds  have  torn,  irregular 
edges,  limp,  little  retracted,  and  often  obviously  ecchymosed ;  they  bleed  little. 
Usually  the  edges  are  not  in  a  condition  to  unite  by  first  intention. 

To  the  danger  of  gangrene  from  primary  injury  to  vessels,  we  now  have 
also  the  danger  of  septic  inflammation,  greatly  increasing  the  difficulty  of 
circulation  and  the  probability  of  gangrene ;  for  the  parts  being  much 
damaged  and  infiltrated  with  blood  and  fluid  for  long  distances  prove  a  most 
suitable  nidus  for  the  causes  of  spreading  inflammations. 

Treatment. — If  gangrene  must  occur  from  injury  to  vessels,  or  if  the 
soft  parts  are  so  extensively  destroyed  that  the  wound  could  not  heal,  or 
would  not  leave  a  useful  limb  if  it  did,  amputate  as  in  simple  contusion. 
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Otherwise  disinfect,  make  free  counter-openings,  drain,  bring  the  wound 
together  carefully,  and  try  to  save. 

If  seen  when  diffuse  cellulitis  or  spreading  gangrene  has  set  in,  see  pp.  152, 
153  for  treatment. 

Lacerated  Wounds  are  very  like  the  above,  but  are  caused  by  tearing 
instead  of  crushing.    Treat  similarly. 

Punctured  Wounds. — The  whole  danger  of  these,  apart  from  danger 
due  to  structures  injured,  depends  upon  decomposition  of  retained  discharges 
which  are  forced  by  tension  into  the  areolar  planes,  etc.,  exciting  diffuse  in- 
flammation. 

Treatment. — Gently  pass  a  tube  to  the  bottom  of  the  wound  and  disin- 
fect thoroughly:  put  in  a  drainage  tube  almost  to  the  bottom  for  twenty-four 
to  thirty-six  hours,  when  almost  all  discharge  should  have  ceased.  But  if  it 
become  purulent  the  tube  must  be  retained.    Treat  cellulitis  as  usual. 

-Poisoned  Wounds  are  dealt  with  in  separate  articles. 

In  the  treatment  of  wounds  of  all  kinds  the  general  principles  laid  down 
under  incised  must  be  acted  upon.  If  no  antiseptics  are  at  hand,  perfect 
drainage,  complete  rest,  uniform  pressure,  and  dryness  must  be  aimed  at : 
and  in  large  wounds,  the  surgeon  will  often  do  well  to  employ  the  "  open 
method."  Introduce  sutures  at  the  time  of  operation,  but  leave  the  wound 
open  for  several  hours  to  "glaze;"  close  when  most  discharge  has  ceased,  use 
no  dressing,  but  with  a  dry  rag  occasionally  wipe  away  any  oozing  from  gaps 
purposely  left  at  the  angles  or  between  sutures. 

(general  Treatment. — A  patient  with  a  severe  wound  should  be  kept 
in  bed  under  the  best  hygienic  conditions  obtainable.  His  diet  should  be 
simple  and  nutritious;  so  long  as  he  is  afebrile  he  may  take  fish  or  meat. 
Stimulants  are  unnecessary  except  in  cases  of  collapse. 

The  temperature  should  be  recorded  two  to  six  times  a  day. 

The  Healing  of  Wounds. 

In  almost  all  parts  this  is  effected  by  the  formation  of  vascular  connective 
tissue ;  the  reproduction  of  special  tissues,  as  muscle  or  nerve  which  may 
have  been  divided,  is  a  secondary  phenomenon. 

There  are  two  sources  of  connective  tissue — the  preexisting  connective 
tissue  corpuscles,  and  leucocytes.  Adult  connective  tissue  cells  do  not  pro- 
liferate because  the  stimuli  to  growth — especially  food-supply — are  sufficient 
only  to  maintain  them  in  statu  quo;  in  other  words,  the  tendency  to  grow  in 
the  prime  of  life  is  just  balanced  by  the  hindrances  to  grow,  such  as  pressure 
of  the  cells  against  each  other.  In  wounds,  the  injured  vessels  permit  free 
escape  of  fluid  and  leucocytes,  whilst  pressure  in  the  tissues  is  lessened. 

There  are  really  only  two  ways  in  which  wounds  heal — by  the  first  inten- 
tion and  by  the  second  intention  or  granulation.  These  modes  differ  only  in 
the  amount  of  the  round-celled  exudation  by  which  they  are  characterized; 
when  irritation  of  the  wound-surfaces  is  reduced  to  a  minimum,  both  as 
regards  its  intensity  and  duration,  the  amount  of  inflammatory  exudation  is 
microscopic;  but  when  irritation  is  prolonged,  and  perhaps  also  intense,  as 
when  wounds  gape  or  cannot  be  brought  together,  round-celled  exudation  is 
very  free,  granulation  tissue  being  produced  in  macroscopic  quantity. 

A  knife  producing  a  wound  irritates  intensely  the  tissues  through  which  it 
passes,  and  probably  kills  a  microscopic  layer  on  each  side.  Bleeding  from 
small  vessels  and  capillaries  is  soon  stopped  by  their  being  thrombosed  "up  to 
the  first  collateral  branch  ;  but  in  large  wounds  from  slight  oozing,  escape 
of  red  corpuscles  through  vessel  walls,  or  expression  of  them  from  clots,  the 
discharge  continues  bloody  for  some  hours.    In  smaller  wounds  it  soon  be- 
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comes  reddish-yellow.  At  first,  if  the  wound  is  left  open,  the  cut  tissues  can 
be  distinctly  seen,  but  in  an  hour  or  two  these  become  indistinct  owing  to  the 
formation  over  them  of  a  thin  layer  of  lymph  which  glazes  the  surface  and 
is  of  reddish-gray  color.  It  consists,  of  course,  of  closely  packed  leucocytes 
in  scarcely  perceptible  fibrin,  both  of  which  continue  to  escape  from  the  vessels 
so  long  as  irritation  continues.  If  now  the  surfaces  be  accurately  brought 
together,  the  lymph  on  them  blends  and  glues  the  two  sides  to  each  other. 
Living  tissue  is  now  in  contact  with  living  tissue,  irritation  soon  dies  away, 
and  exudation  ceases.  This  is  the  first  stage  of  union  by  the  first  intention; 
with  proper  precautions  the  wound  may  be  brought  together  at  once,  instead 


Fig.  47. 


Section  of  a  herniotomy  wound  on  fourth  day; 
healing  by  first  intention,  death  from  double  pneu- 
monia. The  wound  is  torn  open  above  ;  elsewhere 
it  is  easily  traced,  the  edges  being  somewhat  dis- 
placed so  that  fat  on  the  left  lies  against  cutis  on  the 
right  Note  how  little  exudation  there  is.  e,  epi- 
dermis ;  /,  fat;  v,  vein ;  s.g.,  sweat-gland  ;  n.c,  red 
corpuscles. 


Fig.  48. 


Section  of  a  breast  wound  on  thirteenth  day; 
death  from  septicemia.  Union  of  granulating  sur- 
faces.   The  uniting  mass  is  not  sufficiently  cellular. 


of  being  left  open  to  glaze.  The  very  small  portions  of  tissue  killed  in 
incised  wounds  are  absorbed.  This  temporary  union  is  now  replaced  by  the 
permanent,  which  is  simply  new  connective  tissue  developed  from  leucocytes 
and  from  the  fixed  cells  of  the  tissue,  this  being  preceded  by  development  of 
vessels  which  speedily  meet  across  the  incision  (p.  60).  It  is  these  rapidly 
developed  vessels  which  maintain  the  vitality  of  small,  completely  separated 
parts  (finger-tip,  point  of  nose)  when  they  are  replaced.  In  cases  of  union 
by  first  intention  it  is  often  difficult  to  see  what  holds  the  cut  surfaces  together 
(Fig.  47);  small  clumps  of  cells  lie  here  and  there,  in  loose  or  vascular  parts 
of  the  tissues  on  each  side  of  the  cut,  which  is  marked  by  a  narrow  line  of 


HEALING   OF   TWO   GRANULATING  SURFACES. 


179 


fibrin,  red  corpuscles,  and  leucocytes.  The  epithelium  soon  grows  across  the 
narrow  gap  on  the  surface,  whilst  development  of  fibroblasts  and  connective 
tissue  (p.  60),  together  with  absorption  of  fibrin  and  blood,  go  on  in  deeper 
parts.  It  is  cases  like  these  probably  which  have  been  described  as  cases  of 
immediate  union,  in  which  the  tissues  are  supposed  to  unite  directly  without 
any  intermediate  substance;  probably  this  never  occurs. 

In  union  by  first  intention,  the  first  stage  is  complete  in  twenty-four  hours, 
the  second  in  one  to  two  weeks. 

When  it  occurs  aseptically,  absolutely  no  clinical  signs  of  inflammation 
are  present;  under  other  circumstances  there  may  be  slight  redness  and 
swelling  of  the  edges.    Inflammation  running  beyond  this  prevents  union. 

Healing  by  Granulation  (Second  Intention). — If  instead  of  closing  the  wound 
we  allow  it  to  gape,  it  will  be  exposed  to  constant,  though  it  may  be  slight, 
irritation  from  dressings,  discharges,  etc.  The  surface  becomes  infiltrated 
with  small  round  cells,  capillary  loops  spring  from  the  vessels  of  the  part, 
and  grow  towards  and  at  right  angles  to  the  surface.  The  cells  become 
massed  round  them  and  form  granulations  (p.  68)  ;  and  the  cells  eat  up  or 
cast  off  any  sloughs  which  may  exist.  The  wound  is  now  a  healing  ulcer 
(p.  69).  The  nature  of  the  discharge — purulent  or  serous — varies  with  the 
irritation  to  which  the  surface  is  subjected.  A  wound  may  heal  by  granu- 
lation without  forming  any  pus. 

Healeng  Beneatii  a  Scab. — Sometimes  when  the  discharge  from  a  wound 
with  loss  of  substance  is  slight,  it  dries  and  forms  a  scab,  which,  in  uninfected 
wounds,  is  non-irritating  and  protects  the  wound  from  irritation  from  with- 
out. The  processes  of  granulation  and  skinning  over  go  on  beneath  it,  and  all 
is  complete  when  the  scab  falls  off  or  is  removed.  Very  rarely  large  wounds 
heal  thus  in  man. 

Healing  of  Two  Granulating  Surfaces. — When  two  such  surfaces  are 
brought  into  close  contact,  they  grow  together;  the  tissue  develops  into  scar- 
tissue,  as  usual.  Frequently,  when  union  by  first  intention  has  failed,  parts 
are  held  together  by  sutures,  etc.,  and  ultimately  granulate  and  unite  as 
above  said  (Fig.  48).  No  line  can  be  drawn  between  union  by  first  inten- 
tion and  union  of  granulating  surfaces. 

The  smaller  the  amount  of  inflammatory  tissue,  the  more,  probably,  do 
the  fixed  cells  of  the  part  do  towards  repair;  also  the  scar  is  smaller  and 
the  contraction  less  under  these  circumstances.  Union  by  first  intention  is 
therefore  aimed  at  in  almost  all  cases. 

A  scar  differs  from  the  surrounding  connective  tissue  in  being  denser,  less 
vascular,  free  from  lymphatics,  and  also  from  elastic  fibres.  The  epithelium 
over  it  is  often  thinner  than  elsewhere,  and  no  papillae,  hair  bulbs,  or  glands 
are  developed.  Its  surface  is  therefore  smooth  and  dull  white  as  a  rule,  and 
its  substance  is  firm  and  unyielding.  A  few  weeks  after  union  by  first  in- 
tention, however,  it  may  be  quite  impossible,  even  with  the  microscope,  to 
trace  the  course  of  an  incision  through  connective  tissue ;  and  the  tendency 
of  all  scars  in  the  course  of  many  years  is  to  become  more  and  more  like 
normal  tissue.  On  the  surface,  however,  the  naked  eye  will  probably  never 
fail  to  discover  the  scar  left  by  a  wound  which  has  fairly  penetrated  the  skin, 
relative  pallor  being  most  important. 

Diseases  of  Scars. — Most  scars  are  tender  for  some  time  after  their  for- 
mation ;  but  this  may  be  acute  and  enduring  and  accompanied  by  sponta- 
neous pain.  Perhaps,  a  nerve  is  pressed  upon  and  irritated  by  the  scar  tissue. 
Excision  is  the  treatment. 

Scars  are  weak  points,  and  break  down  under  slight  irritation  into  ulcers 
which  are  slow  in  healing.    Rest  is  very  important. 

In  their  early  stages  there  is  excess  of  tissue  in  scars ;  this  shrinks  and 
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depression  results.  But  sometimes,  instead  of  this,  scar  tissue  grows  into 
prominent  rounded  ridges  of  pale  reddish  color,  which  are  very  disfiguring. 
This  state  of  scars  is  called  false  cheloid,  and  is  specially  common  after  burns. 
Its  cause  is  not  known.  The  scar  may  sometimes  be  excised,  and  an  endeavor 
made  to  procure  union  by  first  intention. 

Scars  are  not  very  uncommon  seats  of  epithelioma. 


CHAPTER  XV. 

GUNSHOT  WOUNDS. 

General  Description. 

Definition. — Under  the  term  gunshot  wounds  are  included  all  injuries 
caused  by  shot  and  other  substances  discharged  from  firearms,  by  fragments 
of  stone  or  splinters  of  wood  struck  thereby,  and  by  the  bursting  of  firearms 
and  of  shells. 

A  cannon-shot  for  the  first  twelve  or  fourteen  hundred  yards  destroys 
everything  that  opposes  its  course.  If  it  strikes  a  limb  it  either  carries  away 
or  completely  smashes  it,  pulpifying  all  tissues  with  which  it  comes  into  cou- 
tact.  The  shock  in  such  cases  is  always  very  severe,  and  often  fatal  of  itself. 
The  hemorrhage  is  usually  slight :  a  gush  of  blood  escapes  at  the  moment 
the  injury  is  inflicted,  but  the  torn  vessels  soon  retract,  and  the  bleeding  for 
a  time  is  stopped.  There  were  a  few  instances  during  the  Crimean  cam- 
paign in  which  fatal  hemorrhage  from  the  femoral  artery  was  caused  by 
cannon-shot  injuries. 

When  the  shot  has  lost  a  portion  of  its  impetus,  the  injury  which  it  in- 
flicts is  often  even  greater.  Instead  of  going  right  through,  or  carrying 
away,  the  part  struck,  it  will  allow  its  course  to  be  changed  by  obiects 
which  it  may  meet  in  its  way,  and  thus  give  rise  to  wider  and  more  serious 
injuries. 

This  happened  in  the  case  of  a  private  in  the  1st  Royals,  working  in  the 
trenches  before  Sebastopol.  He  was  in  the  act  of  shovelling  up  some  earth, 
with  his  body  bent,  and  his  right  hand  holding  the  handle  of  the  shovel,  low 
down  in  front  of  the  space  between  his  legs.  In  this  position  he  was  struck 
by  a  round  shot.  It  shattered  his  arm,  leaving  it  hanging  only  by  the  in- 
teguments, and,  passing  between  the  thighs,  tore  away  from  each  of  them  a 
large  mass  of  the  integuments  and  muscles,  and  laid  bare  the  femoral  artery 
on  one  side.  It  carried  in  front  of  it  the  penis,  scrotum,  and  anus,  and  a 
large  portion  of  the  glutsei  of  one  side. 

Cannon-shot  when  nearly  spent  may  produce  severe  injury  without  break- 
ing the  skin,  just  as  happens  in  buffer-accidents  (p.  167).  Bones  maybe 
broken,  or  the  deep  tissues  so  contused  as  to  lead  to  severe  sloughing.  How- 
ever near  the  end  of  its  career  a  round  shot  may  be,  it  still  carries  destruc- 
tion with  it ;  and  many  a  soldier's  foot  has  been  knocked  off,  when  put  out 
to  stop  a  shot  slowly  ricochetting  along  like  a  cricket-ball. 

A  round  shot  rarely  lodges,  yet  after  Balaklava  a  six-pounder  was  found 
in  a  man's  ham,  with  but  little  distortion  of  the  limb. 
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Wind- contusion. — No  one  now  believes  that  injuries  can  be  produced 
by  the  commotion  of  the  air  caused  by  the  passage  of  balls  which  go  near 
without  touching.  The  injuries  in  question  were  generally  subcutaneous 
and  often  very  severe — viscera,  soft  parts,  and  bones  being  often  crushed 
and  torn.    They  were  due  to  actual  contact  with  a  spent  ball. 

It  must  be  added  that  cannon-shot  are  seldom  fired  on  the  battle-field  in 
modern  warfare. 

Shells. — If  a  shell  strikes  anything  before  its  explosion,  it  produces 
effects  similar  to  those  of  round  shot.  After  it  has  burst,  the  wounds  in- 
flicted by  its  fragments  are  not  so  severe  as  those  of  cannon-shot,  although 
they  certainly  rank  next  in  the  amount  of  damage  they  produce.  The  large 
irregular  masses  of  iron  often  cause  the  most  fearful  contusions  and  lacera- 
tions of  the  tissues,  and  comminution  of  the  bones.  In  the  Crimea,  the 
bursting  of  one  howitzer  shell  caused  ten  admissions  into  hospital,  and 
of  the  men  so  admitted  seven  lost  an  arm  or  leg.  The  English  artillery  fire 
"  Shrapnel  shells,"  which  burst  on  touching  the  ground,  and  vomit  forth  a 
number  of  bullets  with  which  they  are  loaded. 

Rifle-bullets. — The  largest  number  of  wounds  in  any  engagement  is 
from  bullets.  Until  the  Crimean  war,  the  round  leaden  ball,  fired  from  a 
plain  or  rifled  barrel,  was  the  only  one  in  common  use.  Now,  however,  its 
place  has  been  supplied  by  conical  balls  which,  being  projected  with  much 
greater  force,  are  capable  of  passing  through  one  or  two  men,  and  lodging 
in  the  body  of  a  third.  They  do  not  deviate  from  their  course  to  the  extent 
that  the  round  balls  sometimes  did.    What  they  strike  they  usually  per- 

Fig.  49.  Fig.  50.  Fig.  51.  Fig.  52. 


Fig.  49. — Bullet  with  which  the  Shrapnel  shell  is  charged,  weight  510  grains. 
Fig.  50. — Martini-Henry  rifle  bullet  used  in  England,  weight  480  grains. 
Fig.  51. — Chassepot  bullet  used  by  the  French,  weight  3S0  grains. 

Fig.  52. — Prussian  needle-gun  bullet,  weight  500  grains.  The  mitrailleuse  bullet  weighs  765  grains. 
MacCormac  says  that  no  cases  of  wounds  from  a  mitrailleuse  bullet  came  under  his  notice  at  Sedan,  hence 
that  the  mitrailleuse  eitht  r  failed  to  hit,  or  else  was  fatal  on  the  spot.  On  the  other  hand,  an  account  is 
given  of  one  (German)  soldier,  struck  by  thirty-two  mitrailleuse  balls  and  surviving  (Woodman  and  Tidy, 
"Forensic  Medicine,"  London,  1877).  In  civil  life  the  surgeon  will  probably  have  to  attend  to  revolver 
wounds. 

forate,  in  some  cases  drilling  through  bones,  in  others  producing  severe  com- 
minuted fractures.  They  lodge  much  less  frequently  than  the  round  ones. 
Again,  the  ball  may,  if  the  force  is  nearly  expended,  lodge  in  the  cancellous 
tissue  of  a  bone,  and  form  for  itself  a  space  in  which  it  may  be  easily  moved, 
but  from  which  it  is  with  great  difficulty  extracted.  Sometimes  a  ball  will 
strike  a  bone  longitudinally,  and  channel  a  long  groove  without  fracturing 
the  bone. 

Small  shot,  discharged  from  a  fowling-piece  or  pistol,  produce  different 
effects,  according  to  the  distance  at  which  they  strike.    If  the  distance  is 
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great,  they  will  be  scattered  and  fall  singly  ;  peppering  the  victim  smartly, 
but  not  penetrating  beyond  the  subcutaneous  tissue,  nor  doing  much  harm 
unless  one  of  them  strikes  the  eye.  But  if  the  distance  is  small,  so  that  they 
strike  en  masse,  their  effects  are  far  more  destructive  than  those  of  a  bullet, 
for  they  spread  in  the  flesh,  and  so  cause  greater  laceration,  besides  the  mis- 
chief arising  from  their  lodgement  in  the  tissues. 

Though  there  may  be  no  ball  in  a  gun  or  pistol,  yet  the  wadding  may  act 
as  one,  if  the  piece  is  discharged  close  to  the  body.  The  surgeon  in  civil 
practice  who  examines  a  gunshot  wound  perhaps  inflicted  with  intent  to 
murder,  should  always  save  the  wadding  if  he  finds  auy,  as  it  may  afford  a 
clew  to  the  perpetrator  of  the  deed.  All  gunshot  injuries  at  close  quarters 
may  be  complicated  with  severe  burns  from  the  explosion  of  gunpowder. 

Occasionally  portions  of  clothing  or  accoutrements,  money  from  the 
pockets,  or  even  pieces  of  bone  from  other  soldier's  bodies,  are  carried  by 
the  shot  into  the  wound  and  lodged. 

Course  of  Balls. — Any  trifling  obliquity  of  surface,  or  difference  of 
density  in  the  part  which  it  traverses,  may  cause  a  round  ball  to  take  a  most 
circuitous  route.  An  officer  in  the  Crimea  was  struck  on  the  abdomen  by  a 
musket  ball.  It  impinged  against  a  button  of  his  trousers,  which  it  bent 
double.  This  served  to  change  its  direction,  and  instead  of  passing  into  the 
cavity  of  the  abdomen,  it  travelled  downward  between  the  abdominal  mus- 
cles, and  lodged  deeply  in  the  upper  part  of  the  thigh. 

A  round  ball  may  enter  on  one  side  of  the  head,  chest,  or  abdomen,  and 
pass  out  at  a  point  exactly  opposite,  just  as  if  it  had  gone  entirely  through 
the  cavity.  In  such  instances,  it  is  generally  deflected  by  bone,  and  guided 
round  the  part  by  the  elastic  resistance  of  the  obliquely  placed  skin.  Some- 
times it  makes  a  complete  circuit,  as  in  the  case  of  a  friend  of  Dr.  Hennen, 
who  was  struck  about  the  pomum  Adami  by  a  bullet,  which  passed  com- 
pletely round  the  neck,  and  Avas  found  lying  in  the  very  orifice  at  which  it 
entered.  Similarly,  balls  will  pass  along  concave  surfaces,  being  constantly 
slightly  deflected  by  them;  thus  a  soldier  may  be  struck  on  the  wrist,  when 


Fig.  53. 


This  figure,  due  to  It.  W.  Parker,  represents  a  round  bullet,  so  altered  in  shape  and  increased  in  area  on 
passing  out,  that  it  naturally  made  a  larger  and  more  jagged  exit  hole.  It  traversed  the  thigh,  struck  against 
the  femur,  which  it  furrowed  but  did  not  break,  and  was  found  in  the  man's  boot.  The  arrest  of  the  motion 
of  bullets  probably  heats  them  sufficiently  to  soften  the  metal.  (C  A.  Gordon,  Lessons  from  the  Franco- 
Prussian  War,  London,  1873,  p.  105.) 

the  arm  is  bent  in  the  act  of  firing,  and  the  ball  may  graze  along  the  arm, 
and  fly  off  at  the  shoulder;  or  a  ball  may  glide  along  the  inner  surface  of 
the  peritoneum  or  pleura,  and  pass  out  or  lodge  near  the  spine.  But  conical 
balls  are  rarely  turned  aside. 

If  a  ball  has  passed  through  a  part,  an  orifice  of  entrance  and  one  of  exit 
are  usually  found.  With  the  old  round  bullet  it  commonly  happened  that 
the  orifice  of  entrance  was  smaller,  with  its  edge  inverted.    That  of  exit  was 
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larger  and  more  ragged,  with  its  edge  somewhat  everted.  But  the  new  rifle 
balls  are  propelled  with  such  velocity  that,  if  they  pass  clean  through  the 
soft  parts,  it  is  impossible  to  tell  one  orifice  from  the  other.  If,  however,  the 
speed  of  the  ball  be  diminished,  we  may  have  the  classical  appearances  of 
its  ingress  and  egress  well  marked,  or  if  the  bullet  in  its  course  through  the 
limb  has  struck  against  the  bone,  and  become  misshapen. 

The  ball  in  its  passage  through  a  part  leaves  a  track  which  is  often 
indicated  by  a  bluish  or  dusky  red  line  or  wheal  on  the  skin,  or  sometimes 
by  a  peculiar  emphysematous  crackling.  Along  this  track  the  tissues  are 
bruised  and  broken  down,  and  their  vitality  greatly  impaired,  and  lying  in 
different  parts  of  it  are  the  fragments  of  foreign  bodies  which  the  bullet  may 
have  carried  before  it.  A  ball  of  soft  lead  like  the  Enfield,  which  flattens 
considerably  on  striking  bone,  seems  to  cause  more  extensive  splitting  than 
the  harder  Martini-Henry  ball. 

Lodgement  and  Extraction  op  Balls. 

Lodgement  of  Balls. — Shot  do  not  always  penetrate.  A  ball  may 
produce  a  furrowed  wound,  or  if  nearly  spent  a  contused  wound  only.  Most 
wounds  are,  however,  penetrating,  and  the  bullet  may  or  may  not  lodge.  It 
is  always  important,  and  usually  easy,  to  ascertain  this  point. 

If  there  is  but  one  hole,  the  bullet  has  probably  lodged,  but  not  always ; 
very  rarely  it  may  have  escaped  by  the  hole  at  which  it  entered  (p.  182) ;  or 
it  may  have  struck  a  firm  substance  and  recoiled,  or  it  may  have  penetrated 
and  have  fallen  out  later;  thus  a  ball  drove  a  piece  of  bone  into  the  brain, 
and  fell  out  of  the  wound  afterward.  In  some  cases,  from  lack  of  resistance 
behind  it,  a  ball  has  not  perforated  a  fold  of  linen,  or  silk  handkerchief,  but 
has  carried  it  three  or  four  inches  into  the  wound  ;  on  drawing  the  pocket 
out,  the  ball  comes  with  it.  The  explosion  of  the  powder  alone  may  make 
a  hole. 

But  if  there  are  two  holes,  it  must  be  considered  whether  they  are  produced 
by  the  entrance  and  exit  of  one,  or  by  the  entrance  of  two  distinct  balls.  Thus 
a  soldier  presented  himself  with  two  shot-holes,  one  on  the  outside  of  the 
ankle,  the  other  near  the  trochanter ;  but  both  were  caused  by  the  same 
ball,  which  entered  at  the  ankle  when  the  foot  was  raised  in  running.  Again, 
a  soldier  ascending  a  scaling-ladder,  was  wounded  in  the  right  arm,  and  the 
ball  was  found  under  the  skin  of  the  opposite  thigh. 

Sometimes  a  ball  splits  from  defect  in  casting,  or  from  striking  some  sharp 
bony  ridge,  as  the  shin,  vomer,  or  edge  of  a  fractured  bone,  and  the  pieces 
may  escape  by  distinct  openings  ;  or  though  one  bit  may  have  been  extracted, 
another  may  be  lodged,  and  may  have  injured  important  vessels  or  nerves. 
This  must  ever  be  borne  in  mind  ;  for  frequently  large  masses  of  metal  are 
impacted  in  the  substance  of  a  part  without  much  external  sign  of  their 
presence. 

Detection  and  Extraction  of  Balls  and  Foreign  Bodies. — It  is  of 
the  greatest  importance  for  the  future  well  doing  of  the  patient,  that  any  ball 
or  foreign  body  which  may  have  lodged  should  be  removed.  A  most  careful 
examination  should  be  made  as  soon  after  the  injury  as  possible,  before 
swelling  and  oedema  have  come  on.  It  should  include  (1)  a  most  careful 
palpation  of  the  part,  and  (2)  exploration  with  the  right  forefinger,  aided  by 
counter-pressure  with  the  other  hand,  the  wound  being  enlarged,  if  need  be. 
The  examination  should  be  made  thoroughly  and  once  for  all,  and  the 
patient  should  always  be  placed  as  nearly  as  possible  in  the  position  in  which 
he  ivas  struck. 

AVhere  the  finger  is  too  short,  use  a  12-inch  probe. 
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Often  a  hard  body  is  felt  by  the  probe,  but  no  clear  evidence  may  be  thus 
obtained  as  to  whether  it  is  exposed  bone  or  a  leaden  ball.  The  famous  case 
of  Garibaldi  gave  rise  to  great  difference  of  opinion  as  to  whether  a  ball  were 
lodged  or  not  in  the  tibia  near  the  ankle-joint.  ISTelaton  discovered  the  ball 
by  means  of  a  probe,  the  point  of  which  carried  a  bit  of  unglazed  porcelain 
(Fig.  54).    The  rough  surface  of  this  brought  away  stains  of  lead  when  it 


Tig.  54. 


Nelaton's  probe. 


had  been  rubbed  upon  the  bullet  for  a  short  time,  and  their  nature  was 
chemically  demonstrated.  This  is  not  infallible.  T.  Holmes  (Treatise  on 
Surgery,  London,  1875,  p.  304)  shows  that  the  bullet,  in  passing  over  a  bone, 
may  leave  a  streak  of  lead  upon  it,  which  may  be  taken  up  by  the  porcelain 
and  so  lead  to  the  mistaking  bone  for  bullet. 

On  the  same  occasion  a  magnetic  probe  was  suggested  by  Dr.  Miller,  of 
King's  College,  London ;  contact  of  its  point  with  metal  caused  deflection 
of  a  magnetic  needle  connected  with  it. 

Kress's  probe  (Fig.  55),  used  in  the  American  army,  rasps  off  and  retains 
particles  of  metal  when  its  file-like  end  is  rotated  on  a  bullet. 


Fig.  55. 


Kress's  probe. 


When  found,  the  ball  or  fragment  must  be  removed  through  the  wound  by 
forceps  (Fig.  56),  or,  if  it  be  difficult  to  do  this,  and  the  ball  can  be  reached 


Fig.  56. 


Forceps  for  extracting  bullets;  hooks  too  long. 

i 

more  easily  from  some  other  point,  it  must  be  cut  down  upon,  the  new  open- 
ing being  always  useful  for  drainage.  When  the  ball  is  lodged  in  a  borHfc 
even  though  movable,  great  tact  is  often  required  to  get  hold  of  it;  all  such 
attempts  failing,  or  the  ball  being  firmly  fixed,  cut  down  upon  it,  enlarge 
the  opening  with  a  gouge,  and  remove. 

The  rule  with  regard  to  the  extraction  of  lodged  balls  may  be  stated  thus: 
always  extract  them  as  soon  as  possible  when  this  can  be  done  without  in- 
flicting dangerous  injury  upon  the  patient  by  the  procedure  necessary;  thus 
it  is  not  advisable  to  pass  a  probe  in  various  directions  through  the  brain  in 
the  endeavor  to  find  a  ball. 

Gunshot  wounds  are"  like  punctured  wounds  in  that  their  orifice  bears  but 
a  small  proportion  to  the  raw  surface  from  which  it  must  drain  away  the 
discharge ;  but  they  are  contused  or  lacerated,  being  inflicted  by  a  blunt  in- 
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strument.  Consequently,  they  usually  bleed  but  little,  do  not  heal  readily, 
but  inflame,  suppurate,  and  slough,  whilst  diffuse  cellulitis  may  extend 
widely  from  the  wound.  Things  are  somewhat  different  with  conical  balls, 
which  travel  so  rapidly  that  they  really  cut  their  way  through  flesh,  leaving 
a  wound  that  not  infrequently  heals  by  first  intention  ;  they  may  even  pass 
through  cancellous  bone  without  Assuring  it.  The  nature  of  the  wound  de- 
pends upon  the  relation  between  the  momentum  of  the  shot  and  the  resist- 
ance it  meets.  But  neither  round  nor  conical  shot  causes  suppuration  and 
spreading  inflammation ;  these  are  due  to  the  irritation  of  retained  septic 
fluids. 

The  immediate  symptoms  of  gunshot  wounds  are  pain,  some  bleeding  from 
the  apertures,  and  shock.    The  last  two  require  special  mention. 

Hemorrhage. — Primary  or  immediate  hemorrhage  to  a  dangerous  extent, 
following  severe  gunshot  wounds,  is  comparatively  rare.  In  the  majority  of 
cases  in  which  limbs  are  torn  off  by  shot  or  shell,  or  left  hanging  merely  by 
skin,  the  lacerated  vessels  yield  no  alarming  hemorrhage.  But  if  travelling 
at  full  speed,  a  modern  ball  cuts  an  artery  like  a  knife,  rapidly  fatal  bleed- 
ing resulting  in  the  case  of  the  larger  arteries  of  the  trunk  and  limbs.  Pa- 
tients so  wounded  generally  die  on  the  field  before  help  can  reach  them, 
unless  either  the  patient  or  a  comrade  has  sufficient  presence  of  mind  to  tie 
a  handkerchief  round  the  limb  above  the  wound  and  twist  it  tight  with  a 
bayonet  passed  through  it,  or,  if  the  vessel  wounded  be  in  the  trunk  or  neck, 
to  thrust  a  finger  into  the  wound  as  far  as  it  will  go. 

Large  arteries  and  veins  seem  often  to  be  pushed  aside  by  balls,  being 
saved  from  wound  by  their  toughness  and  elasticity.  But  too  often  they  are 
bruised,  and  become  thrombosed,  perhaps  leading  to  gangrene,  as  in  a  case 
of  Guthrie's,  in  which  a  ball  passed  between  the  femoral  artery  and  vein. 
Later,  though  probably  only  in  septic  wounds,  the  injured  portion  of  the 
vessel  may  slough,  the  clot  break  down,  and  secondary  hemorrhage  result. 

Intermediary  hemorrhage,  during  recovery  from  collapse,  is  not  uncommon. 

Secondary  hemorrhage  is  especially  common  in  military  surgery,  owing  to 
the  haste  with  which  cases  have  to  be  treated;  the  impossibility  of  keeping 
many  of  the  wounds  aseptic,  and  the  diffuse  suppuration  which  surrounds 
the  ends  of  vessels ;  the  necessity  for  moving  the  patients  long  distances 
from  hospital  to  hospital — often  in  rough  conveyances  over  rough  roads — 
and  consequent  mechanical  disturbances  of  clots;  and  the  often  unhealthy, 
even  scorbutic  state  of  the  patients,  from  exposure,  privation,  and  septic  in- 
halations. "  Secondary  hemorrhage,"  says  MacCormac,  "  is  often  the  first 
symptom  of  pyaemia."  The  most  anxious  time  is  during  the  second  and  third 
weeks,  when  sloughs  are  separating.  Every  cause  of  this  form  of  hemor- 
rhage met  with  in  civil  is  still  more  common  in  military  practice.  A  vessel 
may  be  wounded  at  almost  any  period  after  an  injury  by  a  sharp  fragment 
of  bone,  perhaps  during  an  attempt  at  its  removal,  or  during  a  change  of 
splints,  or  simply  from  constant  pressure  against  the  artery,  but  though 
occurring  late,  there  is  nothing  "secondary"  about  this  hemorrhage.1 

The  treatment  will,  of  course,  vary  with  the  severity  of  the  bleeding.  When 
it  is  serious,  no  pains  should  be  spared  to  stop  it  by  ligature  or  cautery  at 
the  bleeding  point;  only  when  this  is  impossible  is  ligature  at  a  distance 
permissible.  Amputation  is  a  last  resource  in  the  limbs,  plugging  on  the 
trunk. 

1  "  A  case  of  this  kind,"  says  E.  "W .  Parker,  "  came  under  my  own  observation.  I 
was  attempting  to  save  a  gunshot  fracture  of  the  middle  third  of  the  thigh,  and  one 
morning  while  changing  the  splint  the  femoral  artery  was  cut  by  a  sharp  piece  of  loose 
bone  which  had  escaped  our  notice.  Amputation  was  immediately  resorted  to.  The 
patient  died  of  pyemia." 
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The  preventive  treatment  of  secondary  hemorrhage  consists  of  good  food 
and  hygiene ;  the  employment  of  care  in,  and  easy  means  of,  transport,  such 
as  stretchers  borne  by  men,  or  litters  on  the  backs  of  animals,  rather  than 
wheeled  conveyances ;  but  above  all,  by  keeping  the  wound  drained  and 
aseptic,  and  drainage  must  be  free  in  proportion  as  asepsis  is  doubtful,  the 
wounds  being  much  enlarged  and  tubes  introduced. 

Collapse  from  Gunshot  Wounds. 

Gunshot  wounds,  like  other  severe  injuries,  are  followed  by  more  or  less 
shock,  characterized  by  the  usual  symptoms,  and  proportionate  to  the  severity 
of  the  injury,  the  loss  of  blood,  etc.  As  usual,  injuries  involving  the  thorax 
and  abdomen  (especially  the  region  of  the  solar  plexus)  are  productive  of 
the  most  serious  results.  Shock  alone  may  be  fatal,  loss  of  blood  being  slight. 
In  the  Crimea  as  many  as  160  wounded  men  died  within  24  hours  and  149  more 
within  48  hours,  a  very  large  majority  of  these  deaths  being  due  to  shock 
and  collapse.  The  only  special  point  about  wounds  in  battle  is  that  they 
are  often  received  during  great  excitement,  sufficient  in  some  cases  to  pre- 
vent a  man  from  feeling  even  that  both  his  legs  have  been  shot  away;  nerv- 
ous exhaustion  necessarily  follows,  and  is  much  increased  by  the  knowledge 
of  having  received  a  serious  injury.  It  is  in  these  cases  chiefly  that  the  onset 
of  symptoms  of  shock  may  be  postponed  for  a  little  time.  Surprising  differ- 
ences are,  however,  met  with  in  individuals. 

The  treatment  is  that  usual  for  shock  (p.  166),  but  caution  against  hasty 
rallying  of  a  patient  must  be  observed  when  there  is  danger  of  internal 
bleeding.  Here,  unless  something  more  radical  can  be  done,  safety  lies  in  a 
long  period  of  rest  with  a  feeble  pulse,  and  is  best  secured  by  opium,  ergotin 
subcutaneously,  and'just  sufficient  warmth  and  stimulant  to  keep  the  patient 
from  sinking. 

Gunshot  Injuries  of  the  Limbs. 

Gunshot  wounds  are  met  with  more  frequently  in  the  arms  and  legs  than 
in  any  other  part.  MacCormac  says  that  the  left  side  of  the  body  is  injured 
much  more  frequently  than  the  right,  in  the  proportion  of  not  less  than 
three  to  two.  The  left  lung  is  traversed  nearly  twice  as  often  as  the  right, 
and  the  same  is  true  of  the  arms  and  legs.  The  attitude  of  soldiers  in  the 
act  of  firing  accounts  for  the  difference.    Of  these  wounds  some  are — 

1.  Flesh  wounds,  caused  by  the  passage  of  balls,  without  fracture  or  injury 
to  any  important  vessels  or  nerves. 

The  damage,  however,  which  results  from  fragments  of  shell,  often  ends 
in  severe  sloughing,  producing,  if  the  patient  survive,  great  deformity  from 
the  cicatrization  and  contraction  of  the  tissues  which  have  been  involved  ; 
for  example,  after  wounds  of  the  calf  of  the  leg,  in  which  there  has  been 
loss  of  a  large  portion  of  the  gastrocnemius. 

2.  Simple  fractures,  usually  caused  by  spent  balls;  and  although,  in  such 
cases,  the  integument  may  not  have  been  broken,  sloughing  often  follows 
from  the  contusion. 

3.  Fractures  with  wound  of  the  integument  are  produced  by  balls  penetrat- 
ing the  limb  and  striking  the  bone,  or  by  fragments  of  shell  producing  severe 
contusion  and  laceration  of  the  integuments  and  muscles,  as  well  as  fractur- 
ing the  bone ;  sometimes  by  large  stones,  which  have  been  struck  and  set  in 
motion  by  shot  or  shell.  Such  fractures  may  be  (a)  mere  perforation,  the 
ball  going  through  the  bone  or  perhaps  lodging  in  it,  without  splitting  it. 
The  author  saw  at  Madras  an  artilleryman,  under  the  care  of  Dr.  Corbett 
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at  the  Mount,  in  whom  a  rifle  ball  had  passed  through  both  condyles  of  the 
femur,  immediately  above  the  joint,  without  further  mischief;  the  patient 
recovered.  (6)  Or  the  bone  may  be  merely  broken  clean  across  transversely, 
without  comminution,  as  in  some  cases  related  by  MacCormac ;  (c)  but  far 
more  frequently  the  fracture  is  extensively  comminuted,  as  in  Fig.  57,  from 


Fig.  57. 


The  author  is  indebted  to  Mr.  MacCormac  for  the  preparation  depicted  above,  and  for  the  following  de- 
scription of  it.  "  Perforating  {Lochschuss)  gunshot  fracture  of  lower  end  of  femur.  The  bullet  entered  the 
centre  of  ham,  divided  the  popliteal  artery  and  vein,  traversed  the  femur,  causing  extensive  Assuring  both 
upward  and  into  the  knee-joint.  The  appearances  presented  by  the  bone  at  the  orifices  of  entrance  and  exit 
of  the  ball  are  typical  of  gunshot  injury  produced  by  a  rifle  bullet  travelling  at  a  high  velocity:  the 
former  nearly  circular,  with  defined,  very  sharp  margins ;  the  latter  irregular,  larger,  and  showing  a 
larger  amount  of  splintering,  owing  to  the  diminished  speed.  The  ball,  which  is  shown  of  the  natural  size, 
was  split  in  its  progress  and  considerably  altered  in  shape.  Immense  extravasation  followed  the  injury,  and 
gangrene  of  the  leg.  I  performed  amputation  of  the  limb  forty-eight  hours  afterward,  in  a  Eussian  ambu- 
lance near  Alexinatz.    The  patient  perfectly  recovered,  and  is  now  alive,  walking  on  an  artificial  limb. 

the  wedge  action  of  conical  balls,  especially  when  they  are  soft  and  flatten 
on  impaction  against  the  bone,  (d)  Gunshot  contusion  of  a  large  bone, 
without  fracture,  is  highly  dangerous,  (e)  Large  vessels  or  nerves  may  be 
divided.  (/)  The  whole  limb  may  be  torn  away  by  a  round  shot  or  shell, 
and  left  hanging  merely  by  the  integuments,  with  fearful  collapse,  from 
which  the  patient  seldom  rallies. 

4.  Injuries  of  joints,  which  may  be  (a)  severely  contused  by  spent  shot  or 
fragment  of  shell. 

(b)  They  are  often  implicated  by  jissures  of  the  shaft  extending  into  the 
articular  ends. 

(c)  Fragments  of  shell  or  bullets  may  lay  open  a  joint,  causing,  at  the 
same  time,  severe  destruction  of  the  soft  tissues,  and  fracturing  or  splinter- 
ing the  bones. 

(d)  A  ball  may  lodge  iu  the  extremity  of  one  of  the  long  bones  with  a 
Assure  into  the  joint. 

(e)  A  bullet  may  pass  through  a  joint  en  scion,  grooving,  perhaps,  the 
articular  cartilage.  Cases  of  this  nature  are  quite  as  dangerous  as  those  in 
which  the  joint  has  been  more  fully  exposed. 
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Treatment. — The  first  thing  the  surgeon  has  to  determine  is,  Can  the 
limb  be  saved  or  not  ?  and  most  surgeons  agree  with  MacCormac,  "  that  rad- 
ical and  not  conservative  surgery  is  the  best  for  severe  gunshot  wounds," 
especially  if  transport  to  a  distance  is  immediately  necessary. 

This  question  must  be  decided  partly  by  the  nature  and  extent  of  the 
wound,  and  by  experience  gained  from  statistics  of  the  results  of  treatment 
of  similar  wounds,  but  still  more  must  it  depend  on  the  means  at  the  sur- 
geon's command.  Conservative  surgery  is  always  much  more  successful  in 
the  upper  than  in  the  lower  limb. 

The  object  of  operations  is  to  substitute  a  lesser  injury  for  a  greater. 
Amputation  is  more  suited  than  resection  or  excision,  when  the  patient  has 
to  be  carried  with  an  advancing  or  retreating  army.  A  man  with  a  well- 
dressed  stump  will  suffer  less  than  one  with  opposed  surfaces  of  bone  rubbing 
against  each  other.  Moreover,  after  amputation,  if  the  wound  become  septic, 
danger  of  profuse  suppuration,  osteomyelitis,  and  pyaemia  is  less  than  in  a 
compound  fracture,  which  is  so  much  more  difficult  to  drain.  The  time 
under  treatment  and  the  labor  of  dressing  are  also  less.1 

The  following  are  the  cases  generally  requiring  amputation  : 

1.  Those  in  which  the  limb  has  been  torn  away  bodily. 

2.  Extensive  laceration  or  loss  of  integuments  and  deeper  soft  parts,  the 
bones  being  sound. 

3.  Laceration  of  the  main  vessels — both  artery  and  vein — of  the  lower 
limb,  and  of  the  upper  also  if  there  is  other  serious  injury.  When  cases  of 
wound  of  the  artery  or  vein  only  are  brought  in,  which  is  rare,  an  Esmarch's 
tourniquet  should  be  applied,  the  wound  freely  opened  up,  and  the  ends  of 
the  wounded  vessel  tied.    A  divided  nerve  should  be  sutured. 

4.  Extensive  compound  comminuted  fractures  with  much  destruction  of 
soft  parts,  even  though  the  vessels  and  nerves  be  not  injured. 

5.  Compound  comminuted  fracture  into  the  knee-joint,  unless  antiseptic 
treatment  is  possible. 

Primary  or  Secondary  Amputation. — Whether  the  surgeon  determine 
to  amputate  or  to  save  the  limb,  with  or  without  excision  of  an  injured  joint 
or  resection  of  fragments,  he  must  make  up  his  mind  at  once.  If  he  is  to 
amputate,  he  should  do  so  as  soon  as  the  patient  is  sufficiently  recovered 
from  the  shock  of  the  injury.  The  experience  of  every  war  has  shown  that 
primary  amputation,  performed  before  fever  and  inflammation  have  set  in, 
is  much  safer  than  the  secondary,  or  that  which  is  delayed  until  suppuration 
is  established. 

In  the  Peninsular  war,  Mr.  Guthrie  found  that  the  loss  after  secondary 
amputation  was  three  times  as  great  as  after  primary. 

In  the  second  period  of  the  Crimean  war,  the  rate  of  mortality  per  cent, 
was  25.3  after  primary  amputation  of  all  kinds,  and  42.7  after  secondary. 

In  the  American  war,  of  the  amputations  of  the  thigh  54  per  cent,  of  the 
primary  were  fatal,  and  74  of  the  intermediate  and  secondary. 

MacCormac  gives  a  table  of  138  operations  of  all  kinds  :  79  primary,  of 
which  23  were  fatal,  or  less  than  a  fourth  ;  59  secondary,  of  which  38  were 
fatal,  or  nearly  two-thirds. 

If  the  primary  period  has,  however,  been  missed,  it  seems  to  be  better  to 
amputate  during  traumatic  fever  rather  than  to  wait  for  the  secondary  period, 
with  the  many  chances  of  death  before  it  arrives. 

In  gunshot  fractures  of  the  upper  extremity,  conservation  should  be  the 
rule  where  the  condition  of  the  soft  parts  permits. 

1  Surgeon-General  Gordon  thus  sums  up  the  conditions  requisite  for  conservative 
treatment:  The  cases  few;  the  surgeon  with  little  work;  the  attendance  good  and 
numerous  ;  accommodation,  food,  and  extras  all  good  and  abundant.  (Op.  cit.,  p.  108.) 
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In  gunshot  fractures  of  the  shoulder-joint,  excision  of  the  head  of  the 
humerus  may  be  performed  if  the  bone  is  comminuted  ;  as  much  as  six  inches 
of  the  bone  have  been  removed  with  good  result.  Excision  of  the  elbow-joint 
also  is  the  rule,  instead  of  amputation,  unless  the  bones  are  so  much  injured 
that  a  flail-like  joint  would  result  from  extensive  resection.  These  operations 
are  quite  informal,  the  existing  wounds  being  enlarged,  all  loose  and  slightly 
attached  fragments  picked  out,  and  sharp  points  cut  off. 

In  the  American  war,  575  excisions  of  the  shoulder-joint  are  recorded — 
252  primary,  323  secondary;  165  were  fatal,  343  recovered.  During  the 
Russian  war,  out  of  13  cases  of  primary  excision  of  the  elbow-joint,  only  3 
patients  died  ;  and  of  8  cases  of  primary  excision  of  the  head  of  the  humerus 
only  1  died. 

In  wounds  of  the  hand,  which  frequently  happened  from  the  explosion  of 
flasks,  every  endeavor  should  be  made  to  save  as  much  of  the  part  as  possible. 

The  arm  is  capable  of  recovering  from  injuries  which  would  prove  fatal  or 
require  amputation  in  the  leg.  The  humerus  or  bones  of  the  forearm  may 
be  comminuted  ;  but  unless  the  integument  is  either  severely  lacerated,  or 
extensively  torn  away,  or  large  vessels  or  nerves  injured,  the  surgeon  should 
endeavor  to  save  the  limb  either  without  or  with  resection,  the  case  being 
treated  as  an  ordinary  compound  fracture.  Frequently,  after  severe  com- 
minution of  the  bones,  a  large  portion  will  suffer  necrosis,  but  this  may 
either  come  away  of  itself  or  be  removed  by  the  surgeon,  and  a  useful  arm 
be  preserved. 

In  the  lower  extremity  the  tendency  is  to  amputate  rather  than  to  endeavor 
to  preserve  the  limb,  in  cases  in  which  the  line  of  treatment  is  at  all  doubtful. 
The  limb  is  much  larger  than  the  upper,  and  much  less  easy  to  immobilize; 
wounds  of  it  are  much  larger,  deeper,  and  more  difficult  to  drain,  to  render 
and  to  keep  aseptic ;  the  shock  from  them  is  much  greater,  the  general 
vitality  of  the  part  is  less,  and  the  limb  becomes  useless  if  weak  or  greatly 
shortened.  Of  course,  the  danger  increases  the  nearer  the  injury  approaches 
the  trunk  ;  and  the  same  applies  to  amputation.  Consequently  we  find  that 
the  mortality  after  gunshot  fracture  of  the  upper  end  of  the  femur  extending 
into  the  hip-joint,  and,  indeed,  of  all  fractures  in  the  upper  two-thirds  of  the 
femur,  has  always  been  exceedingly  high  whatever  mode  of  treatment  has 
been  adopted.  The  most  generally  supported  view  is  that  excision  should 
be  done  in  injuries  of  the  upper  third  of  the  thigh,  the  mortality  after  which 
operation  has  been,  according  to  Gurlt,  about  87  per  cent. ;  that  in  the 
middle  third,  the  choice  between  amputation  and  conservation  shall  depend 
largely  upon  the  necessity  for  and  means  of  transport ;  whilst  in  the  lower 
third,  especially  if  the  knee-joint  is  involved,  primary  amputation  gives  a 
much  better  result  than  resection  or  simple  expectation,  the  results  of  which 
are  extremely  bad.  Of  course,  one  might  easily  be  forced  to  amputate 
primarily  even  at  the  hip  by  laceration  of  soft  parts  and  injury  to  vessels. 

In  the  leg  very  extensive  comminution,  splintering  into  the  knee-joint  or 
from  a  distance  into  the  ankle-joint,  necessitate  amputation ;  wounds  of  the 
lower  end  of  the  tibia  into  the  ankle  or  of  the  joint  itself  may  often  be 
treated  by  excision. 

The  general  treatment  of  gunshot  fractures,  in  which  the  surgeon  thinks 
he  can  save  life  and  limb  without  amputation,  is  that  of  compound  fractures ; 
splints,  especially  Smith's  or  Hodgen's  splint  for  the  leg,  or  plaster-of-Paris 
casing  with  an  aperture  for  the  wound,  drainage  tubes  to  prevent  bagging 
of  matter,  the  freest  use  of  antiseptics  with  the  syringe,  and  free  incisions  if 
ne*cessary  to  let  out  matter.    (See  "Fractures.") 

In  all  operations  for  gunshot  injuries,  chloroform  will  be  found  a  most 
useful  adjunct.    It  not  only  protects  the  patient  from  pain  during  the  search 
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for  balls  and  foreign  bodies,  which  is  often  a  most  tedious  proceeding,  but 
it  serves  to  remove  the  mental  anxiety  which  is  generally  present.  The 
patients  awaken  refreshed  from  a  sound  sleep,  free  from  injurious  excite- 
ment, and  animated  with  a  hope  that  what  has  been  done  for  them  will  lead 
to  their  ultimate  recovery. 

Simple  flesh  wounds,  if  not  severe,  require  but  little  surgical  aid. 

Foreign  bodies,  including  the  bullet  if  lodged,  fragments  of  clothing,  etc., 
should  be  carefully  removed ;  the  wound  syringed  with  weak  carbolic 
lotion,  and  some  of  the  same  applied  on  lint  as  a  water  dressing,  and  secured 
with  a  few  turns  of  bandage. 

In  the  subsequent  treatment  cleanliness  should  be  the  great  aim,  and  be 
secured  by  antiseptics.  Surgeon-General  Gordon  speaks  highly  of  the  sooth- 
ing effect  of  warmth,  after  every  kind  of  gunshot  wound,  slight  or  severe. 

The  above  rules  for  the  treatment  of  gunshot  injuries,  especially  fractures, 
will  almost  certainly  be  considerably  modified  by  the  use  of  some  reliable 
form  of  antiseptic  dressing,  if  we  may  judge  from  the  remarkable  results 
obtained  in  the  Russo-Turkish  War  by  Reyher  and  Bergmann,  and  elsewhere 
by  other  surgeons.  The  great  object  of  discussion  among  military  surgeons 
of  the  day  is  how  best  to  carry  out  in  the  field  the  principles  of  antiseptic 
surgery  ;  for,  as  has  already  been  mentioned,  septic  diseases  are  seen  at  their 
worst  in  military  hospitals,  and  the  advantage  of  an  aseptic  course  in  such 
serious  injuries  as  those  often  inflicted  by  gunshot  is  inestimable. 

There  are  many  difficulties  in  the  practice  of  antiseptic  surgery  under  the 
conditions  of  active  warfare,  the  chief  of  which  are  that  the  soldier  when 
wounded  is  often  filthy  from  sweat  and  dust;  that,  after  he  is  wounded,  he 
must  often  lie  for  many  hours  on  the  field  before  he  is  carried  to  the  dressing 
place ;  that  pieces  of  clothing  and  other  dirty  things  may  be  carried  into 
the  wound,  though  this  happens  much  less  often  with  conical  than  with 
round  balls  (Esmarch) ;  that  officious  people  may  finger  the  wound — a  most 
fertile  source  of  infection  ;  that  the  number  of  patients  is  too  great ;  that  the 
dressings  become  displaced  during  transport ;  and,  lastly,  that  the  dressings 
are  too  bulky.  As  to  the  latter,  there  can  be  little  doubt  that  means  will 
be  found  for  compressing  them  within  reasonable  limits ;  it  is  admitted  on 
all  hands  that  irrigation  during  and  through  disinfection  after  operations, 
etc.,  may  take  the  place  of  the  spray  in  military  surgery ;  and  many  of  the 
other  difficulties  can  be  got  over  frequently,  if  not  always. 

According  to  Reyher,  there  are  two  plans  of  treatment  which  may  be 
employed  in  cases  in  which  amputation  is  not  obviously  necessary:  (1) 
Occlusion  by  an  absorbent  antiseptic  dressing  ;  (2)  Debridement,  or  opening 
up  freely,  and  thorough  cleansing  of  the  depths  of  the  wound.  He  read  a 
paper 1  based  upon  376  cases  of  gunshot  fractures  and  wounds  of  joints, 
before  the  International  Congress  of  1881,  from  which  the  following  remarks 
are  taken  : 

Some  surgeons  (Esmarch),  believing  that  a  large  number  of  gunshot 
wounds  remain  pure  for  some  time  unless  directly  infected  by  dirty  fingers 
or  instruments,  recommend  the  occlusion  treatment  primarily  in  all  cases 
after  disinfection  of  the  surface  only,  debridement  must  be  done  immediately 
if  inflammation  arises.  Others  (Gurlt,  Volkmann),  on  the  other  hand, 
regard  all  gunshot  wounds  as  probably  infected,  and  consequently  open 
them  up  freely,  remove  all  clot,  disinfect  the  cavity  thoroughly,  drain  and 
dress  as  often  as  may  be  necessary.  This  is  a  long  process,  and  could  not 
possibly  be  generally  practised  after  a  great  battle.  The  occlusion  method 
is  quickly  carried  out  and  is  brilliantly  successful  in  suitable  cases,  thus 

1  Ueber  primiires  Debridement  der  Schusswunden. 
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apparently  proving  the  truth  of  Esmarch's  view  ;  it  will,  therefore,  be  a 
great  relief  to  ambulance  surgeons,  if  properly  employed.  Neither  method 
is  perfect.  If  the  attempt  to  obtain  healing  under  a  scab  fail,  the  wound 
may  at  once  be  opened  up  and  the  endeavor  to  disinfect  it  made  ;  but  the 
results  will  not  be  very  good.  On  the  other  hand,  if  a  fracture  of  the  thigh, 
which  would  have  got  well  under  a  scab,  is  opened  up,  it  may  become  septic 
and  the  patient  die.  It  is,  therefore,  of  great  importance  at  once  to  select 
well  the  cases  for  treatment  by  each  method.  The  following  were  the  points 
by  which  Reyher  was  guided.  There  is  nothing  very  exact  about  them,  but 
his  statistics  show  that  they  were  tolerably  trustworthy ;  the  rules  must  be 
readily  applicable,  for  but  few  minutes  can  be  given  to  consideration. 

The  indications  for  primary  opening  up  of  the  wounds  and  drainage, 
removal  of  fragments,  or  even  excision,  were  the  following :  gaping  of  the 
wound  such  that  fragments  of  bone  or  portions  of  joint  surfaces  could  be 
seen,  emphysema,  and  obvious  infection  of  the  wound  by  fingering,  shreds  of 
clothes,  straw,  etc, 

The  occlusion  method  was  proper  when  the  wound  openings  were  small 
and  looked  clean  ;  or,  if  they  were  large,  when  the  wound-canal  was  not 
gaping,  but  run  through  muscular  layers  in  which  there  were  no  emphy- 
sema and  no  infecting  material  visible  or  perceptible  to  touch — when,  in 
fact,  the  injury  resembled  an  uncomplicated  punctured  wound — treatment 
by  scabbing  was  indicated. 

Of  course,  Reyher's  own  hands  and  instruments  were  aseptic  during  the 
examination  of  each  patient ;  and  he  issued  the  strictest  orders  that  no  one 
was  to  finger  the  wounds.  He  divided  his  cases  into  "  befingerte "  and 
"  unbefingerte,"  and  the  results  of  the  former  were  very  different  from  those 
of  the  latter.    The  following  are  some  of  his  statistics  : 

Of  376  cases  (105  gunshot  fractures,  271  wounds  of  joints),  including  inju- 
ries of  all  parts  of  the  limbs,  180  recovered,  and  196  died  (52.1  per  cent.). 
Of  these  376,  232  cases  were  deemed  suitable  for  conservative  surgery.  Of 
these  57  were  treated  by  occlusion  with  a  carbolic  gauze  dressing,  after 
superficial  disinfection  ;  47  healed  soundly  (ith  of  all  cases),  39  under  a 
scab  or  with  superficial  suppuration,  4  with  suppuration  not  extending  to 
the  point  or  fracture,  2  with  suppuration  involving  the  fracture  or  joint,  and 
in  3  after  late  suppuration  and  elimination  of  a  sequestrum  ;  10  died  (15.7 
per  cent.)  of  spreading  suppuration,  pysemia,  etc.  Among  these  cases  were 
13  fractures  of  the  thigh,  of  which  11  recovered— 10  under  a  scab  and  1 
with  slight  suppuration  ;  and  18  wounds  of  the  knee,  of  which  17  recovered, 
15  under  a  scab,  1  with  slight  suppuration,  and  1  with  suppuration  extending 
to  joint.  Of  175  cases  treated  by  opening  up,  drainage,  and  in  67  cases 
complete  or  partial  resection,  55  were  seen  early,  and  of  them  42  healed,  13 
died  ( 23.6  per  cent.)  ;  93  were  seen  in  the  intermediary  stage,  and  of  these 
42  healed,  and  51  died  (53.7  per  cent.)  ;  and  27  were  seen  in  the  secondary 
stage,  of  whom  9  healed,  and  11  died  (55  per  cent.).  Of  14  fractures  of  the 
thigh,  2  came  under  notice  at  once,  8  in  the  intermediate,  and  4  in  the 
secondary  stage;  only  2  of  the  latter  lived.  Of  40  wounds  of  the  knee,  7 
were  treated  in  the  primary,  30  in  the  intermediary,  and  3  in  the  secondary 
period  ;  the  mortality  for  each  period  was  57.1  per  cent.,  72.7  per  cent.,  and 
100  per  cent.  In  future  wars  Reyher  would  amputate  more  frequently  for 
this  injury.    All  cases  of  wound  of  the  hip-joint  died,  8  under  occlusion,  and 

7  under  debridement  (3  with  resection)  ;  7  primary  excision  of  the  shoulder, 
all  recovered,  and  of  9  excisions  of  the  elbow  only  1  died. 

Bergman n  treated  15  recent  gunshot  wounds  of  the  knee,  using  salicylic 
wool  and  plaster;  they  were  then  sent  a  very  rough  four  days'  journey 

8  healed  without  suppuration,  2  with  slight  suppuration,  and  5  suppurated 
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deeply ;  of  the  latter  1  died  of  pysemia,  2  were  amputated,  and  2  ultimately 

recovered: 

It  is  obvious  from  the  above  results  that  the  sooner  a  patient  is  treated, 
the  better.  The  line  of  treatment  should  be  determined  and  carried  out  as 
far  as  possible  at  the  dressing  place.  The  opinion  is  gaining  ground  that 
the  most  experienced  surgeons  should  be  here  to  decide  upon  and  carry  out 
the  immediate  treatment,  rather  than  waiting  at  the  field  hospital.  If  trans- 
port thither  is  necessary,  all  wounds  must  be  made  as  secure  as  possible,  and 
for  this  purpose  wool  dressing  in  large  quantities  and  bandaged  tightly  is 
the  best;  or  in  fractures  and  wounds  of  joints,  a  large  antiseptic  dressing 
having  been  applied,  splints  or  plaster  of  Paris  may  be  used  outside  it.  In 
cases  treated  by  opening  up  the  wound,  the  bones  should  be  sutured  when 
fractured.1 

Arrow  Wounds. 

Bows  and  arrows  are  by  no  means  obsolete  in  warfare.  In  the  hands  of 
the  Indians,  in  Western  America,  they  are  very  formidable  to  the  United 
States  soldiers ;  and  in  the  hands  of  the  South  Sea  Islanders  they  have 
wrought  considerable  havoc  amongst  English  naval  officers  and  men.  Nor 
are  they  by  any  means  despicable  weapons.  They  are  noiseless,  and  adapted 
for  many  kinds  of  service.  They  may  be  aimed  with  the  greatest  accuracy, 
and  their  penetrating  force  is  very  considerable.  Cases  are  recorded  in  the 
United  States  Reports,  in  which  arrows  have  transfixed  bones,  penetrating 
both  tables  of  the  skull  as  cleanly  as  any  bullet,  so  that  it  is  estimated  that 
their  initial  velocity  may  nearly  equal  that  of  a  musket-ball. 

Of  course,  if  impacted,  an  arrow  must  be  cut  out  as  speedily  as  possible, 
in  the  same  manner  as  a  bullet;  but  there  are  two  circumstances  which  re- 
quire attention — one  is,  the  construction  of  the  arrow-head,  which  may  not 
only  be  barbed  to  render  extraction  difficult,  but  the  arrow-head  may  be 
only  glued  on  to  the  shaft,  so  that  when  the  glue  is  softened  by  the  blood 
and  warmth  of  a  wound,  the  shaft  is  easily  detached  and  comes  out,  leaving 
the  arrow-head  in  the  wound.  The  natives  of  the  South  Sea  Islands  tip 
their  arrows  with  bone,  often  a  human  bone,  such  as  the  fibula  or  ulna, 
ground  down  very  thin,  and  so  arranged  that  it  easily  breaks  off  on  enter- 
ing the  body. 

The  next  point  is,  that  from  time  immemorial  savage  and  half-civilized 
people  have  been  in  the  habit  of  poisoning  their  arrows.  For  this  purpose 
several  plans  have  been  adopted :  one  is  to  dip  the  arrow-heads  in  the  blood 
and  gore  of  a  dead  and  putrid  animal ;  a  second,  is  to  use  for  this  purpose 

1  For  the  Surgery  of  the  Peninsular  War,  the  student  may  consult  the  works  of 
Guthrie,  Larrey,  Hennen,  and  Ballingall.  Medical  History  of  the  British  Legion  in 
Spain,  by  Rutherford  Alcock,  Lond.  1838.  Battle  of  Navarino,  Lizars's  Practical 
Surgery.  Canadian  Kebellion  in  1838,  Home,  Edin.  Med.  and  Surg.  Journal,  July, 
1840.  Indian  Wars  of  1848-49,  Cole,  Military  Surgery,  Lond.  1852.  Crimean  War, 
Duigan,  Med.  Times,  Sept.  1855  ;  Lyons's  Pathology  of  Army  in  the  East ;  William- 
son, Military  Surgery,  1863  ;  Medical  and  Surgical  History  of  the  British  Army  during 
the  War  against  Russia,  1854-56,  2  vols,  folio,  Lond.  1858  ;  Longmore,  in  Holmes's 
Surgery  ;  Baudens,  La  guerre  de  Crimee,  Paris,  1858.  War  of  the  American  Rebel- 
lion, 1861-65,  History  of  prep,  by  Surg. -Gen.  Joseph  K.  Barnes,  Washington,  1876  ; 
Moses,  op.  cit.  ;  Brinton,  op.  cit.  ;  G.  A.  Otis,  Circ.  Nos.  2  and  7.  On  the  Confederate 
side,  J.  Julian  Chisolm,  Manual  of  Military  Surgery,  for  the  use  of  the  Surgeons  in 
the  Confederate  States  Army,  3d  edition,  Columbia,  1864.  Of  the  Franco- Prussian 
War,  Gordon,  op.  cit.,  MacCormac,  op.  cit.  Stromeyer,  Erfahrungen  iiber  Schuss- 
wunden  im  Jahre,  1866,  von  Dr.  L.  Stromeyer,  Hannover,  1867.  L.  Legouest,  Traite- 
de  Chirurgie  d'Armee,  deuxieme  edition,  Paris,  1872.  Socin  and  Klebs,  Chirurgische 
und  pathologisch-anatomische  Beitrage  zur  Kriegsheilkunde,  Leipzig,  1872.  The 
United  States  official  reports  are  admirable. 
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some  poisonous  vegetable,  especially  such  as  tend  to  produce  tetanus ;  be- 
sides these,  the  rattlesnake  venom  and  other  poisons  are  no  doubt  used. 
But  whatever  the  intentions  of  those  who  dip  their  arrows  in  poison,  accurate 
observation  has  shown  that  they  fail  in  fact.  Staff-Surgeon  Dr.  Messer 
proves  this  very  clearly  in  his  account  of  the  case  of  Commodore  Good- 
enough  and  six  others,  who  were  wounded  with  arrows  by  the  natives  of  the 
Santa  Cruz  Islands,  in  August,  1875.  Three  out  of  seven  persons  wounded 
died  within  eight  days ;  but  they  did  not  die  of  pyaemia,  as  might  have  been 
expected,  had  the  arrow  been  poisoned  by  some  putrid  animal  matter,  nor 
were  there  any  symptoms  of  strychnine  poison.  But  they  died  of  tetanus, 
which  came  on  four  or  five  days  after  the  injury,  in  the  way  in  which  it 
only  too  often  follows  wounds  received  in  hot  climates.  Though  there  was 
no  poison,  the  dread  of  it  acted  most  injuriously  on  the  wounded  persons.1 


CHAPTEE  XVI. 

EFFECTS  OF  HEAT— BURNS  AND  SCALDS. 

Burns  and  scalds  are  divided  into  six  "  degrees  "  according  as  they  pro- 
duce :  1.  Hyperemia,  probably  followed  by  desquamation.  2.  Vesication. 
3.  Superficial,  and  4.  Complete  destruction  of  the  skin.  5.  Destruction  of 
deeper  soft  parts.    6.  Complete  charring. 

A  recently  burnt  or  scalded  part,  then,  may  be  simply  red,  or  studded 
with  vesicles  containing  clear  yellow  coagulable  fluid ;  in  the  centre  there 
may  be  a  moist  white  patch  of  dead  skin,  which  in  burns  from  the  action 
of  higher  temperature,  may  be  brown  or  black  and  dry.  Up  to  100°  C. 
heat  causes  only  coagulation  of  the  tissues  and  such  change  in  the  vessels 
that  no  blood  enters. 

We  have  already  shoAvn  (p.  48)  that  the  irritation  of  a  severe  burn  alone 
excites  only  hyperemia  and  some  exudation  round  about  the  eschar,  and  this 
is  absorbed  or  thrown  off  by  granulation  tissue  due  to  constant  slight  irrita- 
tion, which  the  presence  of  the  eschar  excites.  But  ordinarily  burns  from 
the  second  degree  onward  become  septic,  and  the  result  is  free  suppuration, 
death  of  parts  which  would  have  recovered,  traumatic  and  suppurative  fever, 
and  perhaps  some  infective  process  during  or  after  the  separation  of  the 
sloughs.  Should  all  go  well,  the  ulcers  left  granulate,  and  often  become  too 
luxuriant ;  sometimes  they  are  exquisitely  tender,  the  removal  of  dressings 
causing  exti'eme  pain.  Before  granulation,  burns  causing  exposure  of  the 
nerve-endings  in  the  papillae  are  very  painful.  Healing  is  usually  slow,  and, 
when  the  whole  thickness  of  the  skin  is  destroyed,  accompanied  by  great 
scar-contraction.  Some  ulcers  are  so  extensive  that  healing  ceases  entirely. 
Eschars  may  extend  into  joints  or  body  cavities. 

1  See  Report  on  Surgical  Cases  in  the  Army  of  the  United  States,  1865-71,  Circular 
No.  3,  issued  by  the  War  Department,  Surgeon-General's  Office,  4to.  Washington, 
1871.  An  Inquiry  into  the  Reputed  Poisonous  Nature  of  the  Arrows  of  the  South 
Sea  Islanders,  in  Relation  to  the  Occurrence  of  Three  Fatal  Cases  of  Tetanus  after 
Wounds  by  Them  on  board  H.il.S.  "  Pearl  "  in  1875,  by  Staff-Surgeon  A.  B.  Messer, 
M.D.,  R.N.    Published  by  the  Admiralty. 
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A  singular  accompaniment  of  severe  burns  was  pointed  out  by  Mr.  Curling, 
Med.  Chir.  Trans.,  vol.  xxv.,  that  they  are  liable  to  be  followed,  about  the 
tenth  to  fourteenth  day,  by  acute  ulceration  of  the  duodenum  beginning  in  a 
Brunner's  gland.  It  may  end  fatally  by  perforating  the  intestine  and 
causing  peritonitis,  or  by  opening  some  large  artery  and  causing  bloody 
vomiting  and  purging.  Mr.  h  umphrey  has  observed  ulceration  of  the  lower 
part  of  the  oesophagus.  The  bleeding  usually  comes  quite  suddenly  and 
without  warning. 

The  constitutional  symptoms  of  severe  burns  may  be  divided  into  three 
stages,  each  with  its  special  dangers : 

1.  Immediately  after  the  burn  there  is  more  or  less  intense  collapse,  which 
may  pass  into  coma  and  death  within  a  few  hours.  It  is  due  to  excessive 
stimulation  of  sensory  nerves  ;  hence  the  danger  of  burns  is  in  proportion  to 
their  superficial  extent  rather  than  their  depth;  and  it  is  greater  when  they 
are  on  the  trunk  than  on  the  extremities. 

2.  Traumatic  fever,  not  uncommonly  passing  into  fatal  septicaemia,  occurs 
until  granulation  is  established  ;  and 

3.  Hectic,  from  profuse  suppuration,  or  pyaemia  may  destroy  the  patient 
later.  Death  from  perforating  ulcer  occurs  early  in  this,  or  at  the  end  of 
the  last,  stage. 

Treatment  :  General. — Take  care  in  removing  the  clothes  not  to  tear 
off  the  cuticle ;  if  the  warm  bath  is  to  be  used — and  the  warm  bath  is  very 
valuable  in  burns — let  them  float  off  in  it.  Treat  shock  by  coffee  and  stimu- 
lants. The  treatment  of  fever  presents  nothing  special ;  in  the  later  stages 
support  of  every  kind  must  be  given.  Pain  often  requires  opium,  which 
may  be  given,  with  the  necessary  caution,  even  to  children.  To  them  it  is 
often  right  to  administer  a  small  quantity  of  chloroform  at  each  dressing. 

Local. — The  object  of  this  is  to  prevent  decomposition  and  all  its  conse- 
quences. Vesicles  may  be  pricked  and  allowed  to  collapse.  Then  wash  the 
injured  surfaces  with  some  warm  unirritating  antiseptic  lotion,  wrap  the 
part  in  a  quantity  of  salicylic  wool,  and  bandage  carefully.  Do  not  remove 
the  dressing  unless  it  comes  through  or  smells  offensively,  or  the  patient 
becomes  febrile  ;  changes  should  be  as  infrequent  as  possible.  More  limited 
burns  may  be  treated  with  carbolic  or  mercuric  gauze  dressings,  if  they  are 
preferred.  Boracic  fomentations  facilitate  the  separation  of  sloughs;  ulti- 
mately these  may  often  be  freed  by  careful  use  of  scissors. 

Old  established  remedies  are — for  superficial  burns,  carron  oil  (ol.  olivae, 
aq.  calcis,  aa  ;  for  deeper,  a  liniment  of  ung.  resinse,  ^j,  and  ol.  terebinth., 
§ss,  freely  applied  on  lint,  the  part  being  then  wrapped  in  wool  and  as  little 
disturbed  as  may  be.  A  still  simpler  plan  is  to  endeavor  to  keep  the  part 
dry  by  dusting  it  thickly  with  flour  and  leaving  the  crusts  undisturbed. 

In  case  of  complete  charring,  or  great  destruction  of  soft  parts,  amputa- 
tion, when  possible,  and  when  shock  has  been  tided  over,  must  be  done  at 
the  lowest  point  at  which  skin  is  obtainable.  During  time  of  doubt  care- 
fully render  aseptic  and  wait.  With  free  drainage  and  antiseptics,  even 
without  perfect  asepticity,  the  extension  of  an  eschar  into  the  knee-joint  does 
not  necessarily  require  amputation. 

There  is  nothing  special  in  the  treatment  of  the  ulcers  left  by  separation 
of  sloughs.  Choose  as  permanent  a  form  of  antiseptic  dressing  as  possible ; 
salicylic  wool  covered  by  macintosh  cloth  is  very  good.  Iodoform  must  be 
cautiously  used,  if  at  all.  Ointments  of  boracic  or  salicylic  acid  or  thymol 
are  often  employed,  but  they  require  daily  changing.  Luxuriant  granula- 
tions at  the  edge  must  be  kept  down  by  caustic  and  nicely  adapted  pressure. 
Skin-grafting  is  of  some  assistance  in  healing  large  sores.   When  these  have 
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become  stationary,  it  would  be  well  to  try  transplantation  of  skin  as  done 
by  Wolfe  for  ectropion.  He  cuts  a  bit  of  skin,  say  two  by  one  inch,  from 
some  other  part  (or  a  just  amputated  limb),  and  dissects  off  every  particle  of 
fat;  he  then  applies  it  to  a  raw  surface  from  which  bleeding  has  quite  ceased, 
covers  it  with  a  moist  boracic  dressing,  and  this  again  may  be  covered  by 
salicylic  wool.  By  the  third  day  adhesion  should  have  occurred.  The  raw 
surface  might  be  prepared  by  scraping  away  granulations,  and  a  smaller  bit 
of  skin  than  the  above  would  probably  have  a  better  chance  of  living. 

Prevention  of  Contraction,  and  Treatment  of  the  Scar. — The 
scars  of  severe  burns  are  excessively  dense  and  thick,  and  contract  so  as  to 
occasion  the  most  serious  deformities.  Thus  the  eyelids  or  mouth  may  be 
rendered  incapable  of  closing ;  the  chin  may  be  fixed  to  the  breast,  or  a 
limb  be  rigidly  flexed  or  extended.  This  contraction  may  be  sometimes 
successfully  opposed  by  a  suitable  splint,  or,  if  the  neck  is  the  part  burned, 
by  making  the  patient  wear  a  stiff  collar ;  and  by  frequently  stretching  the 
part  during  cicatrization.  Hebra  used  the  permanent  water  bath  for  exten- 
sive burns;  healing  occupied  some  months,  and  took  place  with  less  contrac- 
tion, and  less  general  disturbance.  If  the  fingers  are  severely  burned,  place 
lint  between  them,  and  keep  them  apart  as  much  as  possible ;  it  may  be  very 
difficult  to  prevent  them  from  adhering.  When  an  orifice  of  the  body  is 
involved,  keep  it  dilated  with  a  canula  or  plug  of  oiled  lint  till  cicatrization 
is  complete.  But  if,  notwithstanding  every  precaution,  the  cicatrix  contracts, 
and  produces  deformity,  or  prevents  any  necessary  motion,  the  knife  should 
be  resorted  to.  Sometimes  a  narrow  band  may  be  extirpated,  and  the  parts 
on  each  side  being  dissected  up,  slid  in  and  united ;  or  simple  transverse 
division  of  a  scar  at  one  or  more  spots  may  be  done,  and  extension  made  by 
apparatus  during  healing ;  or  it  may  be  divided  thoroughly  by  one  or  more 
V  cuts,  the  flaps  dissected  up  and  pushed  up,  whilst  the  raw  angles  left  are 
closed  by  approximation  of  their  borders.  None  of  these  is  very  successful. 
Some  excellent  operations  are  performed  by  dissecting  up  two  large  flaps, 
with  long  convex  borders  at  right  angles  to,  and  meeting  in  the  line  of, 
greatest  contraction.  The  displaced  part  can  be  considerably  pushed  up,  the 
flaps  sewn  together  for  a  short  distance,  and  then,  by  a  slight  stretching  of 
their  free  borders,  they  may  be  attached  all  along  to  the  skin  whence  they 
were  cut.  This  is  the  principle  upon  which  Syme's  operation  for  replacing 
an  extroverted  lower  lip  is  planned  ;  the  more  the  lip  has  to  be  raised,  the 
longer  must  be  the  convex  edges  of  the  flaps.  In  other  cases,  after  complete 
division  or  excision  of  a  scar  and  remedying  of  the  deformity,  a  flap,  cut 
from  some  neighboring  part  in  such  a  way  as  to  leave  no  serious  deformity, 
is  twisted  upon  a  stalk  which  contains  its  vessels,  laid  in  the  wound,  and 
sewn  to  its  margins;  or  the  gap  may  be  filled  in  by  small  bits  of  skin  trans- 
planted according  to  Wolfe's  method  ;  or  by  a  granulating  piece  of  skin  still 
adhering  by  a  stalk  to  some  distant  part,  which  can  be  approximated  or 
rigidly  fixed  close  to  the  defect ;  when  the  flap  is  adherent  to  the  latter  its 
stalk  is  cut  through  (method  of  Tagliacozzi). 

General  Points  about  Plastic  Operations. — Flaps  in  plastic  opera- 
tions should  contain  a  good  deal  of  subcutaneous  tissue;  the  knife  should 
always  be  turned  away  from  them  in  dissecting  them  up ;  they  should  be 
cut  according  to  a  pattern  in  paper  or  lint  of  the  flap  required,  but  one- 
quarter  to  one-third  larger  to  allow  for  elastic  shrinking  and  scar  contrac- 
tion. The  pedicle  should  contain  the  chief  vessels,  and  be  sufficiently  long 
and  narrow  to  permit  twisting  without  obstructing  them.  The  stalk  should 
be  laid  in  a  groove,  not  stretched  over  a  bridge  of  sound  skin.  The  edge  of 
a  flap  must  be  most  carefully  attached  to  the  raw  edge  of  the  gap ;  often  the 
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line  of  union  is  coated  with  collodion,  but  there  is  no  better  dressing  than  a 
pad  of  salicylic  wool.  The  skin  chosen  to  replace  a  defect  should  be  as 
like  that  lost  as  possible.  Scar  tissue  should  never  be  included  in  a  flap  if 
it  can  be  avoided,  being  very  liable  to  slough. 


CHAPTEE  XYII. 

THE  EFFECTS  OF  COLD. 

I.  General  Effects  of  Severe  Cold. — When  a  person  is  exposed  to 
severe  cold,  especially  if  accompanied  by  wind, — or  during  the  night, — or  it 
he  have  been  exhausted  by  hunger,  watching,  and  fatigue — he  feels  an 
almost  irresistible  impulse  to  sleep,  which,  if  yielded  to,  is  soon  succeeded 
by  coma  and  death.  Daring  the  state  of  coma,  the  body  is  very  pale  and 
cold,  respiration  and  pulse  almost  imperceptible,  pupils  dilated ;  but  the 
limbs  are  flexible  so  long  as  life  remains,  unless  the  cold  be  very  intense. 
Post-mortem — the  chief  morbid  appearances  are  great  venous  congestion 
and  serous  effusion  in  the  head. 

II.  Frost-bite. — If  the  cold  affect  some  exposed  part  only,  such  as  the 
nose,  ears,  or  extremities,  frost-bite  may  follow.  Sudden  intense  cold,  like 
the  ether  spray,  causes  pallor  and  shrinking  of  the  part ;  if  this  state  con- 
tinue, the  part  may  be  pale  and  tallowy  even  when  dead.  Ordinarily,  the 
first  sign  is  a  dull  purplish-red  color,  from  stagnation  of  blood  in  the  veins, 
the  arterioles  being  strongly  contracted,  and  the  blood  passing  into  the  skin 
lacking  driving  force.  If  this  state  continues  bullse  may  rise,  which  often 
contain  red  corpuscles.  Finally,  the  part  becomes  dark  blue  or  brown, 
studded  with  vesicles,  perfectly  insensible  and  motionless.  When  in  this 
condition  it  is  said  to  he  frost-bitten.  The  patient  may  be  quite  unconscious 
of  the  accident  that  has  befallen  him  until  told  of  it  by  some  other  person ; 
especially  if  it  be  his  nose  or  ear  that  is  affected,  or  some  other  part  that  he 
does  not  move. 

Starvation  predisposes  people  strongly  to  suffer  gangrene  of  extremities 
from  cold. 

As  the  part  thaws,  blood  rushes  into  it ;  the  vessels  have  undergone  the 
molecular  change  (p.  53)  from  ansemia  and  cold,  they  leak,  and  the  phe- 
nomena of  inflammation,  intense  in  proportion  to  the  duration  of  the  freezing, 
ensue.  These  may  soon  lead  to  moist  gangrene  of  parts  not  directly  killed 
by  cold. 

Treatment. — The  temperature  of  the  body  and  of  the  part  must  be  very 
gradually  raised,  that  the  vessels  may  have  time  to  recover  and  resist  the 
arterial  pressure.  Place  the  patient  in  a  cold  room  in  a  cold  bed  if  suffer- 
ing from  the  general  effects  of  cold,  and  use  friction  of  the  whole  surface  and 
artificial  respiration  if  the  breathing  fails ;  ammonia  may  be  held  to  the 
nostrils,  the  temperature  of  the  room  gradually  raised,  and  tepid  coffee 
given  ;  then  warm  milk  and  fluid  food.  As  the  extremities  recover  they  may 
be  acutely  painful,  and  the  above  symptoms  set  in ;  usually  some  parts  die. 

A  slightly  frost-bitten  part  should  be  rubbed  with  snow,  then  with  cold 
water,  and  finally  with  the  hand.  But  if  there  are  vesicles  present  it  is  best 
to  disinfect  the  part  with  sublimate  solution,  to  wrap  it  in  an  antiseptic 
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dressing,  and  employ  suspension  more  or  less  approaching  the  vertical 
(Bergmann),  attending  meanwhile  to  the  general  condition.  This  is  the 
treatment  also  in  cases  of  doubtful  gangrene ;  if  the  color  becomes  dark 
cherry-red,  there  is  little  hope.  So  soon  as  it  is  certain  where  gangrene 
ceases,  amputate. 

The  contact  of  any  intensely  cold  body  (such  as  frozen  mercury)  causes  severe 
burning  pain,  followed  by  vesication  or  sloughing.    Treat  antiseptically. 

III.  Chilblains  may  present  themselves  in  three  degrees.  In  the  first, 
the  skin  is  red  in  patches  and  slightly  swelled,  with  more  or  less  itching. 
In  the  second,  there  are  vesications — the  skin  around  being  bluish  or  purple. 
In  the  third  degree  there  is  ulceration  or  sloughing. 

Treatment. — Friction,  with  stimulating  liniments,  such  as  F.  266 ;  tur- 
pentine, or  camphorated  spirit ;  iodine  paint  or  ointment,  or  other  local 
stimulant,  will  be  useful  in  the  first  stage.  Always  look  to  the  general 
health ;  advise  active  exercise,  bathing — as  cold  as  can  be  borne — warm 
covering  for  the  extremities. 

If  there  are  ulcers,  or  sloughs,  attended  with  much  heat,  pain,  and  irrita- 
tion, boracic  fomentations  are  required.  Later,  stimulating  ointments  or 
lotions  (F.  304  and  307)  should  be  preferred. 


CHAPTEE  XVIII. 

EFFECTS  OF  THE  POISONS  OF  HEALTHY  ANIMALS. 
Snake  Bite. 

All  snakes  are  well  furnished  with  teeth ;  but  whilst  the  innocent  snakes 
have  on  each  side  of  the  upper  jaw  a  row  of  palatine  teeth  and  a  row  of  max- 
illary teeth  outside  them,  the  venomous  have  the  outer  or  maxillary  row  sup- 
pressed, except  one  long  poison-fang  at  the  anterior  extremity.  In  the 
latter,  there  is  a  gland  in  the  temporal  region,  the  duct  of  which  opens  into 
a  pouch  formed  of  the  mucous  membrane  of  the  mouth,  enveloping  the  root 
of  the  poison-fang.  Thus  the  poison  can  readily  escape  between  the  fang 
and  the  gum  ;  moreover,  there  is  a  canal  in  the  fang  through  which  it  passes 
when  the  snake  bites. 

The  fang  is  longest,  most  perfectly  developed,  and  erectile  in  the  rattle- 
snake and  viper  tribe ;  in  them  it  is  furnished  with  a  perfect  canal,  while  in 
some  less  perfectly  developed  poisonous  snakes  there  is  only  a  groove  on  the 
anterior  surface  of  the  fang. 

The  poison  is  a  clear,  slightly  viscid,  faintly  acid  liquid.  It  contains  an 
active  principle  named  echinidine,  vi/perine,  or  crotaline.  In  composition  this 
appears  to  be  allied  to  albumen.  When  injected  into  the  flesh  or  blood  of 
any  animal  whatever,  save  its  own  species,  the  saliva  of  every  poisonous 
snake  threatens  to  destroy  life.  Warm-blooded  animals,  such  as  birds,  suffer 
most  quickly  ;  but  snakes  and  cold-blooded  animals  die  with  equal  certainty, 
though  more  slowly.  The  bite  of  the  cobra  or  of  the  rattlesnake  will  kill 
any  other  snake,  but  these  creatures  have  been  made  to  bite  themselves  or 
others  of  their  own  species  with  impunity.  The  action  of  snake  poison  on 
mucous  membranes  is  surprisingly  small ;  "fine  particles  of  the  dried  poison 
have  a  pungent  action  on  the  nostrils,  the  taste  is  slightly  bitter,  and  causes 
a  flow  of  frothy  saliva,"  says  Mr.  Nicholson,  who  has  never  found  any  ill 
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effects  from  tasting  it,  or  from  the  action  on  the  nostrils ;  but  if  any  gets  into 
the  eye  it  causes  a  painful  inflammation,  which,  however,  soon  passes  off. 
Weir  Mitchell  says  that  the  poison  of  the  rattlesnake  may  be  applied  with 
entire  immunity  to  the  mucous  membrane  of  the  stomach  of  pigeons ;  for 
instance,  if  a  pigeon's  crop  is  opened  and  a  few  drops  of  rattlesnake  poison 
poured  into  one  of  the  lateral  pouches  away  from  the  wound,  "  an  hour 
passes  and  the  pigeon  remains  unaffected."  "  With  a  fine  needle,"  says  Dr. 
Mitchell,"  I  twice  puncture  the  mucous  membrane  on  which  the  venom  lies, 
in  five  minutes  the  pigeon's  head  falls,  in  a  quarter  of  an  hour  it  is  dead." 
Fayrer,  however,  denies  that  snake  poison  is  harmless  when  applied  to  the 
mucous  membranes;  for  cobra  poison  applied  to  the  conjunctiva  of  chickens 
is  absorbed  and  produces  its  usual  effect.  Mitchell  has  shown  by  experi- 
ments on  the  mesentery  of  the  frog  that  rattlesnake-poison  passes  through  the 
serous  membranes  instantly,  producing  hemorrhage  from  the  vessels  beneath. 

The  only  poisonous  snake  met  with  in  the  British  Isles  in  the  viper,  which 
very  seldom  kills  human  beings,  although  it  may  do  so.  In  the  United 
States  the  rattlesnake  and  copperhead,  in  Australia  the  tiger  snake,  are  the 
chief  varieties  to  be  dreaded  ;  in  Southern  India  the  commonest  poisonous 
snakes  are  four — namely,  the  Cobra,  or  Naja  tripudians;  the  Krait,  or  Bun- 
garus  arcuatus;  Russell's  viper,  or  Daboia  elegans;  and  the  Carpet  viper,  or 
JEchis  carinata. 

The  symptoms  produced  in  living  animals  are  of  three  orders:  first,  those 
relating  to  the  nervous  system  ;  secondly,  those  depending  on  the  state  of  the 
blood  ;  and  thirdly,  local  symptoms  at  the  bitten  part. 

(1)  Nervous  Symptoms. — These  are  the  most  prominent  and  remarkable 
symptoms  of  every  kind  of  snake  bite.  The  man  or  animal  bitten  is  first 
conscious  of  more  or  less  pain  at  the  injured  part,  then  gradually  becomes 
drowsy,  comatose,  and  probably  convulsed.  A  European  patient,  whose 
case  is  amongst  Fayrer's  valuable  records,  first  complained  of  hot  pain,  then 
headache,  drowsiness,  and  vomiting.  There  is  no  limit  to  the  variety  of 
possible  nervous  symptoms,  but  extreme  torpor  and  convulsions  are  the  com- 
monest. In  the  case  of  a  keeper  at  the  Zoological  Gardens,  who  was  bitten 
on  the  root  of  the  nose  by  a  cobra,  on  the  20th  of  October,  1852,  there  was 
no  swelling ;  a  slightly  pinkish  hue  of  the  eyelids,  dyspnoea,  stupor,  paralysis 
of  the  extremities,  and  coma  came  on,  and  the  patient  died  in  95  minutes. 
The  chief  points  of  interest  in  the  post-mortem  examination  were  a  dark, 
alkaline,  and  fluid  state  of  the  blood,  which  emitted  a  peculiar  sour  and 
sickly  smell ;  and  intense  congestion  of  the  lungs,  spleen,  and  other  internal 
organs. 

(2)  The  state  of  the  blood  is  remarkably  altered  by  the  action  of  the 
viperine  poisons.  In  experiments  shown  to  the  author  by  Dr.  Shortt,  the 
poison  of  a  daboia  was  mixed  with  blood  from  a  living  dog ;  this  blood  did 
not  coagulate — as  did  the  blood  of  a  dog  bitten  by  a  cobra,  a  colubrine  snake 
— but  degenerated  into  a  slimy  liquid  of  arterial  color ;  and  the  blood  from 
the  cobra-bitten  dog  displayed  its  red  globules  in  a  natural  condition,  whilst 
that  mixed  with  the  daboia  poison  showed  them  shrunk  up  and  collapsed, 
yet  there  was  remarkably  little  difference  between  the  symptoms  of  poison- 
ing by  one  snake  and  the  other.  Weir  Mitchell  has  taught  us  the  solvent 
power  of  the  rattlesnake  poison  (viperine)  on  the  blood :  hence  it  is  no 
wonder  that  hemorrhage  is  a  frequent  after-symptom  of  poisoning  by  viperine 
snakes.  Blood  oozes  from  the  mouth,  eyes,  nose,  and  bowels,  and  with  the 
urine;  and,  as  in  other  cases  of  dissolution  of  blood,  the  patient  is  jaundiced. 
However,  there  seems  to  be  nothing  intrinsically  dangerous  in  this  bleeding, 
which,  of  course,  is  noticed  in  those  patients  who  live  through  the  primary 
nervous  symptoms. 
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(3)  The  local  syviptoms  consist  of  severe  swelling,  ecchymosis,  and  prob- 
ably suppuration  of  the  bitten  part,  when  the  patient  survives  the  more  peri- 
lous early  symptoms.  Hence  it  is  commonly  said  that  the  cobra  poison  is 
the  more  narcotic,  because  it  is  early  fatal,  and  the  daboia  and  echis  more 
irritating  locally,  because  the  patient  survives  till  swelling  and  abscess  form. 
The  time  within  which  death  may  occur  is  very  short,  generally  under  two 
hours  ;  but  a  case  is  recorded  by  Fayrer  in  which,  after  the  patient  recov- 
ered his  consciousness,  and  seemed  doing  well,  the  coma  returned  and  ended 
in  death  in  sixty-three  hours. 

Diagnosis. — There  is  often  great  doubt  whether  a  patient  has  been  really 
bitten  by  a  snake,  but  if  he  shows  two  punctures  about  half  an  inch  apart 
bleeding  pretty  freely  the  case  is  clear.  A  few  innocent  snakes  have  the 
anterior  maxillary  teeth  developed  like  poison  fangs,  but  bites  from  them  are 
not  very  likely  to  occur  (Fayrer).  When  a  full-sized  cobra  or  daboia  has 
inflicted  a  thorough  bite — and  it  must  be  remembered  that  a  snake  bites  with 
a  will,  and  holds  on  like  a  dog — so  that  it  has  injected  a  full  dose  of  poison, 
we  believe  the  case  is  inevitably  fatal.  But  this  is  very  much  a  matter  of 
quantity,  the  smaller  the  animal  bitten  and  the  larger  the  quantity  of  venom 
injected,  the  greater  the  danger.  In  short,  there  are  many  loopholes  of 
escape  :  the  snake  may  have  been  sickly,  its  poison  used  up,  and  its  bite  a 
mere  scratch  with  a  very  slight  injection  of  venom,  if  any  ;  and  nervous 
symptoms  may  be  simulated  by  fright. 

Treatment. — The  only  rational  measures  are  these:  first  tie  a  ligature 
tightly  above  the  bitten  part,  if  on  a  limb  ;  then  cut  out  or  deeply  cauterize 
by  the  actual  cautery  or  by  caustic  the  wounded  part,  and  encourage  bleed- 
ing by  hot  water.  In  addition,  the  part  should  be  emptied  of  blood  by  the 
use  of  the  dry  cupping  glass,  or  else  the  wound  should  be  vigorously  sucked, 
the  saliva  being  quickly  spat  out,  as  the  proceeding  is  else  not  free  from 
danger  (Fayrer).  Then  the  condition  of  the  patient  must  be  carefully 
attended  to ;  hot  spirits  and  water  may  be  given  in  small  quantities  to  keep 
up  the  circulation,  or  the  liq.  ammonire  well  diluted  ;  or  the  patient  may  be 
kept  up  by  enemata  of  brandy,  ammonia,  and  coffee.  Artificial  respiration 
may  be  tried  if  the  breathing  flags.  Professor  G.  B.  Halford,  of  Melbourne, 
has  shown  that  the  injection  into  a  vein  toward  the  heart  by  a  hypodermic 
syringe  of  30  minims  of  the  liq.  ammonia  (B.  P.  sp.  gr.  0.959)  is  effica- 
cious in  the  case  of  bites  from  the  Australian  snakes.  Of  other  antidotes 
there  is  arsenic  in  half-grain  doses,  and  liq.  potassse,  recommended  by  Dr. 
Shortt.  But  the  surgeon  will  take  care  rather  to  do  nothing  than  to  do  mis- 
chief. Dr.  Weir  Mitchell  believes  that  some  of  the  symptoms  attributed  to 
rattlesnake  poison  have  been  caused  by  the  misuse  of  whiskey  in  poisonous 
doses  as  a  remedy. 

It  is  customary  to  keep  the  patient  awake  by  walking  him  about,  just  as 
after  poisoning  by  opium.  Sir  Joseph  Fayrer  warns  against  exhausting  the 
patient  by  this  proceeding.1 

1  The  author  must  express  his  great  obligation  to  that  accomplished  naturalist,  Dr. 
John  Shortt,  of  Madras,  whose  courage,  dexterity,  and  ingenuity  in  handling  snakes, 
and  experimenting  on  the  nature  of  their  poisons  and  the  remedies,  are  above  all  praise. 
Dr.  Shortt's  writings  are  in  the  Madras  Monthly  Journal  of  Medical  Science,  and  the 
author  would  refer  to  his  "  Letters  from  Madras  "  in  the  Medical  Times  and  Gazette  for 
August  23,  1873,  September  30,  1873,  and  January  31,  1874.  He  is  also  under  obliga- 
tion to  Surgeon- Major  Edward  Nicholson,  author  of  the  Elementary  Treatise  on 
Ojihiology,  2d  ed.,  Madras,  1874;  Fayrer's  magnificent  work  on  the  Thanatophidia 
of  India;  S.  Weir  Mitchell,  Med  Times  and  Gazettte,  vol.  i.,  1869.  Sir  Everard 
Home,  Case  of  Rattlesnake  Bite,  Phil.  Trans.,  vol.  c;  Case  of  Keeper  in  Zoological 
Gardens  bitten  by  a  Cobra,  Lancet,  October  30,  1852;  Chevalier,  Med.  Chir.  Trans., 
1813,  on  Use  of  Arsenic  in  Snake  Bite;  on  Rattlesnake  Poison,  Phil.  Trans.,  vols, 
xxx.  and  xliv. 
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ANIMAL  PARASITES: 


GUINEA- WORM. 


Poisonous  Insects. 

The  bites  or  stings  of  mosquitoes,  wasps,  bees,  spiders,  and  scorpions  may 
produce  a  good  deal  of  pain  or  itching  and  swelling.  The  number  of 
remedies  in  vogue  shows  that  none  of  them  is  reliable.  Some  apply  car- 
bonate of  soda,  or  chalk,  or  spirit  of  ammonia ;  others  vinegar ;  perhaps  a 
weak  solution  of  carbolic  acid  in  water,  or  carbolized  oil  (1  in  20)  or  com- 
pound camphor  liniment,  is  the  best ;  some  preparation  of  carbolic  acid  is 
thought  to  be  efficient  for  keeping  mosquitoes  at  bay.  Some  of  the  essential 
oils — e.  g.,  pennyroyal,  peppermint — are  useful  both  as  local  sedatives  and 
also  for  the  purpose  of  keeping  off  insects.  In  the  case  of  bee  or  wasp  sting, 
if  the  sting  is  seen  to  be  left  in  the  wound  it  should  be  extracted  with  a  fine 
forceps.  Children  or  even  adults  may  be  so  severely  stung  by  a  swarm  of 
insects  as  to  suffer  severely  from  collapse,  and  require  brandy  and  ammonia. 
A  wasp  or  bee  sting  in  the  throat  may  cause  imminent  danger  of  suffocation 
from  swelling  of  the  glottis ;  gargling  with  warm  salt  and  water  is  recom- 
mended, and  it  may  be  necessary  to  perform  tracheotomy. 


CHAPTEE  XIX. 

ANIMAL  PAEASITES — ENTOZOA — VEGETABLE  PAEASITES. 

I.  The  Guinea- worm.  —  Dracunculus  or  Filaria  Medinensis  is  a  very 
common  pest,  especially  on  the  coast  of  Africa  and  in  the  East  Indies.  The 
female  only  is  known.  It  infests  the  subcutaneous  areolar  tissue,  especially 
of  the  feet  and  legs.  It  attains  a  length  of  from  one  to  six  feet,  and  has  the 
thickness  and  appearance  of  vermicelli,  or  of  a  common  wax  match.  It  is 
calculated  that  it  takes  nine  months  to  develop  and  mature  its  young,  and 
then  it  comes  out ;  usually  in  the  summer,  from  May  to  September.  During 
its  growth  it  causes  gradually  increasing  pain,  stiffness,  and  swelling;  in 
ordinary  cases  there  next  follows  the  appearance  of  a  huge  circular  bleb  or 
blister  filled  with  a  seropurulent  fluid  :  the  surgeon  cuts  off  the  raised  cuticle 
all  round  its  margin ;  then  is  seen  the  rounded  head  of  the  worm  with  one 
or  two  inches  of  its  body  protruding  from  the  centre  of  the  denuded  cutis 
(Fig.  58).  The  surgeon  now  makes  a  small  quill-like  roll  of  adhesive 
plaster,  rolls  the  worm  round  it,  and  gently  draws  out  as  much  as  will  come 
without  risk  of  breaking.  Rupture  of  the  parasite  has  caused  severe  local  and 
even  constitutional  symptoms,  probably  owing  to  the  escape  of  the  young 
filaria?.  This  process  of  drawing  out  and  rolling  upon  the  plaster  is  repeated 
every  day,  till  at  last  the  tail,  which  is  pointed  and  turned  up  like  a  small 
hook,  comes  wriggling  out,  and  the  case  is  at  an  end.  The  worm,  if  ex- 
amined, is  found  to  be  full  of  young  filaria?,  which  have  been  developed 
whilst  the  parent  was  in  the  body  of  the  human  "  host." 

Sometimes  the  worm  forms  a  subcutaneous  abscess,  instead  of  a  bleb ;  in 
this  case  the  abscess  must  be  opened,  when  a  loop  of  the  worm  will  probably 
protrude,  and  must  be  got  out  as  above  described.  There  may  be  more  than 
one  worm ;  the  author  saw  a  case  at  Madras  in  which  nineteen  had  been 
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Fig.  58. 


extracted  from  different  parts  of  the  legs.  The  patient  had  been  seven 
months  in  the  hospital,  and  had  been  in  great  danger  from  tetanus.  If  near 
a  joint  the  worm  may  cause  synovitis.  This  malady  is  so  common  in  Madras 
during  the  summer  as  to  fill  from  five 
to  ten  per  cent,  of  the  beds  in  the  General 
Hospital. 

The  life  history  of  the  guinea-worm  is 
not  complete ;  the  young  filarise  on  es- 
caping from  the  body  of  the  parent  worm 
are  sexually  immature.  It  is  believed 
that  they  then  enter  the  tissues  of  minute 
fresh- water  Crustacea,  and  in  a  further 
stage  of  development  gain  access  to  the 
alimentary  tract  of  man.  The  notion  of 
direct  penetration  of  the  skin  by  the 
worm  has  been  abandoned. 

II.  The  Chigoe  or  Sand-flea 
(Pulex  penetrans)  is  a  minute  insect, 
abundant  in  the  West  Indies  and  north- 
ern parts  of  South  America,  in  dry  and 
sandy  situations.  The  insects  attack  the 
feet  chiefly  beneath  the  nails  and  between 
the  toes,  the  impregnated  females  pene- 
trating the  skin.  The  abdomen  of  the 
parasite  then  swells  and  forms  a  small 
cyst.  When  the  cyst  is  fully  formed  it 
may  be  of  the  size  of  a  pea,  and  is  of  a 
bluish  color.  The  symptoms  are  a  vio- 
lent itching.  The  treatment  consists  in 
extracting  the  creature  and  its  eggs, 
which  operation  is  dexterously  enough 
performed  by  the  negroes  with  the  point  of  a  needle,  and  the  cavity  left  is 
filled  with  tobacco  ashes.  If  the  bag  is  broken  in  the  extraction,  so  that  the 
young  chigoes  escape,  violent  inflammation  is  the  result.  On  the  other  hand, 
if  left  in  the  tissues  the  insect  may  excite  violent  inflammation,  suppuration, 
and,  maybe,  extensive  ulceration.  Should  such  inflammation  have  resulted, 
the  wounds  must  be  frequently  washed  with  1  in  20  carbolic  or  other  strong 
antiseptic,  to  destroy  the  larvae. 

III.  The  Echinococcus  (Hydatid). — This  is  the  cystic  or  larval  condition 
of  a  minute  tapeworm,  infesting  the  dog  tribe,  the  ova  of  which  find  their 
way  into  water  and  so  gain  access  to  the  alimentary  tract  of  man.  The 
embryos,  set  free  from  the  ova,  burrow  into  the  tissues,  and,  having  lodged 
in  some  one  organ  or  tissue,  develop  into  sacs  or  cysts,  which  are  filled  with 
fluid.  The  echinococcus  cyst  may  be  of  any  size,  from  that  of  a  small  nut 
to  that  of  a  man's  head.  The  structure  shows  an  outer  fibrous  capsule, 
which  is  of  inflammatory  origin  and  belongs  to  the  tissues  of  the  host ;  within 
this  a  characteristic  translucent  gray-white  gelatinous  membrane  of  variable 
thickness,  very  loosely  connected  to  the  capsule  ;  under  the  microscope  this 
shows  in  cross-section  very  beautiful,  fine  lamination  ;  the  inner  surface  of 
the  gelatinous  membrane  appears  somewhat  granular,  and  small,  opaque, 
white  granules  may  be  visible  on  it.  Each  granule  consists  of  an  encapsuled 
group  of  small  echinococcus  heads  (scolices).  Filling  the  cyst  is  a  clear,  very 
thin  fluid  which  does  not  contain  albumen  (no  coagulation  with  heat  or 
acids).  We  have  thus  a  single  fertile  cyst.  In  other  cases  the  small,  white, 
granular  echinococcus  heads  may  be  absent — the  cyst  is  then  sterile.  In 


This  figure  represents  the  guinea-worm  bleb 
just  cut  off,  and  the  head  of  the  protruding  worm 
rolled  round  a  small  quill  of  plaster.  From  a 
patient  of  Dr.  Paul's,  who  caused  a  life-like 
drawing  to  be  made  by  Moonesawmy,  and  gave 
it  to  the  author.  See  author's  "Letters  from, 
Madras,"  Med.  Times  and  Gazette,  Jan.  3,  1874. 
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Fig.  59. 


yet  other  cases — this  is  the  most  frequent  variety  in  man — secondary  or 
daughter  cysts  form  within  the  primary  cysts,  and  within  these  tertiary  cysts. 
These  cysts  are  structurally  quite  like  the  parent  cyst;  they  vary  greatly  in 

size,  and  float  as  gelatinous  spheres  in  the 
hydatid  fluid.  These  secondary  or  tertiary 
cysts  may  be  fertile  or  sterile. 

The  most  common  seats  of  the  hydatid  are 
— the  liver ;  then,  but  far  less  frequently,  the 
peritoneum ;  but  it  may  occur  in  the  lungs, 
kidneys,  brain,  bones,  subcutaneous  tissue — 
in  fact,  in  almost  any  organ  or  tissue. 

The  surgeon  will  be  consulted  for  a  slow- 
growing,  non-inflammatory,  encysted,  fluc- 
tuating tumor,  yielding  a  peculiar  thrill  to 
percussion — hydatid  fremitus — which,  if  punc- 
tured, gives  exit  to  a  clear  serous  or  purulent 
fluid  (for  the  fibroid  sac  containing  the  hy- 
datids may  suppurate) ;  and  the  hydatid 
cysts  themselves,  or  portions  of  them,  will 
shortly  protrude.  The  diagnosis  in  doubtful 
cases  will  be  determined  by  examination  of  the  fluid,  by  finding  teeth  under 
the  microscope,  or  fragments  of  laminated  membrane. 

Treatment. — Free  incision  if  the  cyst  be  superficial.  If  deep-seated,  a 
puncture  with  a  very  fine  trocar  and  canula,  and  simply  drawing  off  the 
fluid,  is  the  most  successful  practice — often  causing  death  of  the  parasite. 
Everything  used  should  be  rendered  perfectly  pure.  If  in  the  liver,  the 
puncture  should  be  made  over  the  most  prominent  part  of  the  tumor ;  part 
only  of  the  fluid  should  be  removed.  The  patient  should  be  kept  at  perfect 
rest  afterward,  with  a  flannel  bandage  firmly  applied  round  the  seat  of 


Two  seolices  from  a  cluster.  A,  scolex 
■with  head  extruded ;  B,  with  head  in- 
vaginated  in  the  hinder  part  of  the  hody  ; 
a,  rostellum ;  b,  crown  of  booklets ;  c, 
individual  booklets.  (From  a  hydatid  of 
the  liver.) 


Tig.  60. 


Fungus  foot,  drawn,  by  permission  of  Dr.  Furnell,  from  a  specimen  in  the  Madras  Museum ;  shows  the 
little  pea-like  elevations  of  the  skin  which  mark  the  orifices  of  sinuses,  with  which  the  flesh  and  bones  of 
the  foot  are  riddled. 


puncture  to  guard  against  escape  of  hydatid  fluid  into  the  peritoneal  cavity, 
which  may  occur  even  through  a  very  fine  puncture.  Should  tapping  fail, 
an  incision  under  antiseptic  precautions  may  be  carried  down  to  the  surface 
of  the  tumor  ;  should  this  be  adherent  to  the  abdominal  wall,  a  free  opening 
may  be  made  and  the  cyst  evacuated  and  drained  ;  should  it  not  be  adherent, 
the  peritoneum  must  be  opened,  and  the  tumor  left  presenting  in  the  gaping 
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wound  till  it  have  contracted  adhesions  (Volkmann).  Then  the  tumor  may- 
be opened.    This  operation  should  not  be  lightly  undertaken. 

IV.  Vegetable  Parasites. — Of  these  we  can  here  refer  only  to  the 
Fungus  Disease  of  India,  described  by  Professor  H.  V.  Carter,  of  Bombay.1 
In  this  curious  disease,  the  sporules  of  some  fungus  find  their  way  beneath 
the  cuticle  of  the  foot,  increase,  and  form  tumors,  then  abscesses,  and  at  last 
invade  the  bones,  which  they  excavate  and  fill  with  rounded  black  masses. 
The  fungus  has  been  named  Chionyphe  Carteri ;  but  it  is  by  no  means  certain 
that  the  disease  is  due  to  the  fungus,  for  a  form  of  the  disease  exists  in  which 
no  black  masses  are  present  and  no  fungus  elements  discoverable.  The 
disease  affects  natives  of  India,  and  seems  to  be  irremediable  except  by 
amputation. 


CHAPTEE  XX. 

DISSECTION  OR  POST-MORTEM  WOUNDS. 

When  a  prick  or  other  breach  of  surface  is  brought  in  contact  with  the 
tissues  of  a  dead  body,  poisoning,  which  may  be  local  or  local  and  general, 
is  liable  to  result  from  inoculation  of  a  virus.  The  nature  of  the  poison  is 
not  known  ;  it  is  probably  different  in  different  cases.  It  is  most  virulent 
in  fresh  bodies,  and  in  the  bodies  of  those  who  have  died  of  some  infective 
disease — e.  g.,  erysipelas,  septic  infection,  pyaemia,  puerperal  fever,  and 
peritonitis ;  it  diminishes  as  putrefaction  advances.  That  poisons  present 
during  life  in  the  organism  may  retain  their  powers  after  death  is  shown  by 
the  fact  that  glanders  and  splenic  fever  may  be  inoculated  from  the  dead 
body. 

The  poison  enters  almost  always  through  some  breach  of  surface ;  but  it 
sometimes  appears  to  do  so  through  a  hair  follicle  in  unbroken  skin.  The 
resisting  power  of  the  tissues  is  an  important  element  in  the  case,  for  it  is  in 
depressed  states  of  health  that  poisoning  is  most  likely  to  occur.  Probably, 
other  things  being  equal,  a  person  constantly  exposed  to  the  poison  will  be 
less  susceptible  than  one  only  occasionally  exposed. 

Forms  of  post-mortem  poisoning: 

1.  The  dissecting-porter's  wart.  This  is  the  result  of  continued  irritation 
of  the  surface  by  putrid  material ;  it  is  analogous  to  the  warty  growths 
caused  by  the  irritation  of  gonorrhoeal  discharges.  There  is  no  entry  of  the 
poison  in  this  case.  The  warty  growths  affect  the  back  of  the  hand,  over 
the  knuckles  and  joints  of  the  fingers.  An  ichthyotic  appearance  is  some- 
times present,  with  cracks  and  fissures  of  the  surface,  but  no  true  ulceration, 
which,  with  the  fact  that  the  growths  are  multiple,  distinguishes  the  disease 
from  epithelioma. 

2.  The  dissecting-room  pustule.  Here  there  is  local  infection.  The  chief 
point  calling  for  note  is  that  the  pustule,  if  opened  but  otherwise  untreated, 
scabs  and  persists  as  an  unhealthy  ulcerating  surface  beneath  this  scab. 

1  "  On  Mycetoma  or  Fungus  Disease,"  Trans.  Med.  and  Phys.  Soc,  Bombay,  No. 
vii.,  1862.  See  also  Quain's  Dictionary  of  Medicine,  article  by  Cunningham  and  Lewis. 
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Suppuration  of  the  hair  follicles  of  the  hand  and  wrist,  boils,  whitlow,  may 
be  mentioned  as  occasional  effects  of  post-mortem  poison. 

3.  Suppuration  of  the  matrix  of  the  nail,  generally  at  its  root,  results  also 
from  infection.  The  tissues  immediately  adjoining  are  inflamed  and  very 
tender.  The  condition  is  very  chronic  on  account  of  the  difficulty  of  getting 
at  the  disease  beneath  the  nail. 

Treatment. — The  wart  may  sometimes  be  cured  by  the  constant  appli- 
cation of  ext.  belladonnse.  If  this  fails,  caustics  may  be  used  ;  but  it  would 
be  proferable  to  scrape  away  the  growth,  disinfect  its  base,  and  treat  anti- 
septically.  Collections  of  pus  must  be  opened,  washed  with  an  antiseptic, 
the  cavities  dusted  with  iodoform,  and  moist  boracic  dressings  applied. 
Remove  a  nail  if  its  base  cannot  be  cut  away  sufficiently  to  expose  an 
ulcer  completely. 

4.  The  poison  may  spread  widely  from  the  point  of  inoculation,  and  this 
most  readily  occurs  in  loose  cellular  tissue.  A  diffuse  cellulitis  results,  start- 
ing from  the  point  of  inoculation,  and  lymphangitis  also  is  commonly  present. 
For  the  signs,  symptoms,  and  possible  terminations  and  treatment  of  diffuse 
cellulitis,  see  p.  153.  Among  these  terminations  must  be  mentioned  spread- 
ing gangrene  (p.  153). 

5.  Acute  lymphangitis  and  lymphadenitis  sometimes  occur  even  in  cases 
with  scarcely  any  change  at  the  site  of  inoculation ;  sharp  fever,  with  red 
lines,  extremely  tender,  leading  to  swollen  and  painful  glands,  characterizes 
the  affection.  The  termination  may  be  suppuration  in  the  glands  or  along 
the  inflamed  vessels. 

Treatment. — Disinfect  any  wound ;  hot  fomentations,  with  free  applica- 
tion of  glycerine  and  belladonna  along  the  lymphatics  ;  early  evacuation  of 
pus.  As  the  disease  generally  signifies  depressed  health,  it  may  be  essential 
to  support  the  patient  by  milk,  strong  beef-tea,  eggs,  and  quinine. 

6.  Cellulitis  of  the  axilla  sometimes  arises  as  in  the  preceding  cases,  with 
but  trifling  local  signs  at  the  site  of  inoculation.  Symptoms  of  an  intense 
on-coming  pyrexia  (rigor,  vomiting,  headache)  may  precede  the  axillary 
affection,  the  temperature  perhaps  reaching  105°.  Then  with  much  pain 
and  tenderness  brawny  swelling  of  the  axilla  sets  in,  spreading  beneath  the 
pectorals  inward  toward  the  mid  line.  The  swelling  may  advance  to  the 
front  of  the  chest,  and  spread  upward  to  the  clavicle,  and  downward  along 
the  side.  Typhoid  symptoms  (p.  58)  set  in  early,  perhaps  with  diarrhoea, 
and  the  patient  dies  comatose.  Throughout  there  may  be  no  distinct  fluc- 
tuation in  the  axilla. 

Treatment. — Early  and  free  incision  by  Hilton's  method,  opening  the 
deep  axillary  fascia  and  the  subpectoral  tissue ;  then  frequently  changed 
boracic  fomentations.  There  must  be  no  waiting  for  fluctuation.  The  con- 
stitutional treatment  is  essentially  supporting ;  milk,  eggs,  beef-tea,  and, 
maybe,  the  free  use  of  stimulants  and  quinine  in  full  doses. 

7.  The  symptoms  of  acute  septicemia  or  pyaemia  may  rarely  follow  on 
post-mortem  wounds.1 

1  Cf.  Marcus  Beck,  article  in  Quain's  Dictionary. 
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CHAPTER  XXI. 

EFFECTS  OF  POISON  GENERATED  BY  DISEASED  ANIMALS. 

I.  Hydrophobia. 

Definition. — Hydrophobia  is  an  acute  disease  caused  by  the  inoculation 
of  the  saliva  of  a  rabid  animal,  and  characterized  by  mental  excitement  and 
spasms  induced  by  the  attempts  to  swallow  fluids.  The  disease  is  almost 
invariably  fatal. 

Symptoms  in  the  Dog. — The  earliest,  according  to  Mr.  Youatt,  are 
"  unusual  sulliness,  fidgeting,  and  continual  shifting  of  posture."  The  dog 
retreats  to  his  bed,  where  he  lies  curled  up,  with  his  head  buried  between 
his  paws.  Then  he  becomes  fidgety,  continually  changing  his  resting-place. 
Delirium  is  also  an  early  symptom  ;  the  dog  perhaps  springing  up  and  giving 
an  angry  bark  at  some  imaginary  object. 

With  the  delirium  a  variable  amount  of  ferocity  is  displayed  by  rabid 
dogs.  Some  there  are  who,  if  loose,  rush  out,  biting  every  man  and  beast 
in  their  way.  Others,  on  the  contrary,  in  the  very  earliest  stage  of  the  dis- 
ease, show  an  increased  fondness,  and  are  perpetually  trying  to  lick  their 
owners'  hands  and  face. 

Another  early  symptom  is  change  of  voice.  There  is  said  to  be  a  most 
peculiar  and  characteristic  combination  of  a  perfect  bark  ending  abruptly 
and  very  singularly  in  a  howl,  a  fifth,  sixth,  or  eighth  higher  than  the 
commencement, 

Other  symptoms,  observed  at  the  commencement  of  the  disease,  are,  loss 
or  perversion  of  appetite,  propensity  to  lick  cold  surfaces,  such  as  stones  or 
iron,  and  to  devour  straws,  litter,  aud  similar  rubbish.  There  is  no  dread  of 
water;  on  the  contrary,  an  insatiable  thirst,  which  the  dog  endeavors  to  allay 
by  lapping  as  long  as  he  has  power  over  his  jaws.  The  mouth  is  dry,  and 
the  saliva  exceedingly  viscid ;  so  that  the  dog  may  be  seen  fighting  with  his 
paw3  at  the  corners  of  his  mouth  to  get  rid  of  it;  hence  the  scratch  of  a  rabid 
animal  may  be  as  dangerous  as  its  bite. 

In  some  case3  paralysis  of  the  muscles  of  the  mouth  and  jaws  is  a  very 
early  symptom,  the  mouth  being  open  and  the  tongue  protruding.  A  dog 
in  this  condition  will  plunge  his  muzzle  into  water  up  to  the  very  eyes  in 
order  that  he  may  get  one  drop  into  the  back  part  of  his  mouth.  This  is 
generally  called  dumb  madness. 

As  the  disease  approaches  its  termination,  general  paralysis  comes  on  and 
the  animal  dies  exhausted.  There  seems  to  be  perfect  insensibility  to  pain 
throughout. 

The  usual  duration  is  from  four  to  six  days. 

The  post-mortem  appearances  show  merely  the  effects  of  this  malady,  in 
various  degrees  of  congestion  of  the  mucous  membrane  of  the  respiratory 
and  alimentary  surfaces.  Perhaps  one  of  the  most  characteristic  is  the  pres- 
ence of  a  peculiarly  mingled  mass  of  hay,  hair,  straw,  earth,  and  excrement 
in  the  stomach,  or  in  the  fauces,  where  it  may  have  lodged  from  defect  in 
the  power  of  deglutition.1 


1  See  The  Dog,  by  W.  Youatt,  Lond.  1845. 
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Causes. — No  cause  is  known  except  a  bite  from  another  animal  already 
diseased.    The  disease  is  not  known  to  arise  spontaneously. 

Besides  the  dog,  rabies  infests  the  wolf,  jackal,  badger,  cat,  and  many  other 
mammiferous  animals,  and  there  is  no  doubt  that  every  animal  capable  of 
taking  the  disease  can  also  propagate  it.  This  is  equally  true  with  regard 
to  human  beings.  MM.  Magendie  and  Breschet  produced  rabies  in  dogs  by 
inoculation  with  the  saliva  of  a  hydrophobic  man.1  The  disease  has  been 
communicated  to  man  by  pigs  and  horses.  Breschet  repeatedly  infected 
dogs  with  the  saliva  of  rabid  dogs  and  asses.  When  rabbits  or  other  rodentia, 
and  birds  are  inoculated  they  very  soon  die,  but  without  exhibiting  any  of 
the  ordinary  symptoms.2 

Many  authorities  believe  that  it  may  be  communicated  by  contact  of  the 
dog's  saliva  with  the  skin,  or  mucous  membrane,  without  any  wound  or  abra- 
sion. In  a  case  narrated  by  Watson,3  the  dog's  tooth  merely  indented  the 
skin  of  the  back  of  the  hand,  but  made  no  wound.  Lastly,  it  is  stated  that 
the  bite  of  an  animal  in  health,  or  of  one  merely  enraged,  may  cause  the 
disease.    Both  these  statements  are  very  doubtful. 

The  blood  of  rabid  animals  is  probably  infective — certain  it  is  that  post- 
mortem inoculation  may  take  place  through  a  dissection  wound.  During 
life,  the  only  secretion  known  to  contain  the  poison  is  the  saliva,  and  in  this 
the  vitality  of  the  virus  is  probably  long  maintained.  Though  the  usual 
mode  of  inoculation  is  by  the  bite  of  a  rabid  animal,  yet  there  are  instances 
of  inoculation  by  other  means. 

If  the  bite  take  place  through  clothing  the  danger  is  less;  but,  given 
inoculation,  there  appears  to  be  great  difference  in  susceptibility  among 
individuals,  and  even  when  no  treatment  is  applied  to  the  wound  only  about 
one-third  of  the  cases  take  the  disease. 

Symptoms  in  Man. — About  five  weeks  to  three  months  after  a  bite  (rarely 
less,  sometimes  much  longer,  possibly  even  one  or  two  years),  the  patient 
feels  pain  in  the  wounded  part  of  a  rheumatic  character,  or  a  stiffness  or 
numbness.  In  some  rare  cases  the  wound  long  healed  has  inflamed  and  sup- 
purated afresh.  In  many  these  premonitory  symptoms  have  not  appeared 
at  all.  The  real  symptoms  of  hydrophobia  begin  with  low  spirits,  feverish- 
ness,  headache,  stiffness  of  the  neck,  soreness  of  the  throat,  and  some  trouble 
in  swallowing,  especially  liquids,  which  from  the  first  is  often  associated  with 
embarrassed  breathing;  but  their  nature  is  not  usually  suspected  for  a  day 
or  two,  till,  on  a  sudden,  on  attempting  to  drink,  the  patient  is  seized  with  a 
fit  of  suffocating  spasm,  and  manifests  extreme  horror  at  the  sight  of  fluids. 

The  most  prominent  symptoms  that  henceforth  present  themselves  are 
three :  viz.,  difficulty  of  breathing  and  swallowing,  extreme  irritability  of 
the  nervous  system,  and  disorder  of  the  mind. 

(a)  The  difficulty  of  breathing  and  swallowing  depends  on  spasm  of  the 
muscles  of  the  pharynx  and  larynx.  Sometimes  the  patient  can  swallow 
neither  solids  nor  liquids;  but  more  frequently  the  disability  extends  to 
liquids  only,  because  they  require  a  greater  exertion  of  these  muscles,  and 
are  consequently  more  liable  to  excite  spasms.    It  is  this  circumstance  that 

1  Breschet,  Sur  quelques  Recherches  experimentales  sur  la  Rage.  L'Expdrience, 
Oct.  8,  1840. 

2  For  rabies  in  the  horse,  see  Blaine's  Outlines  of  the  Veterinary  Art,  2d  ed.,  Lond., 
1816.  For  rabies  in  the  sheep,  see  Lancet,  1829-30,  vol.  ii.  p.  511.  Two  ewes  were 
bitten  by  a  mad  d<>£,  and  died  of  rabies.  One  had  two  lambs,  the  other  one  ;  all  three 
of  which  were  seized  with  the  disease  a  week  afterward,  although  they  had  not  been 
bitten  by  the  dog,  nor,  as  was  supposed,  by  the  mothers.  Steele,  Med.  Gaz.,  Oct.  25, 
1839. 

3  Lecture,  London,  1843,  vol.  i.  p.  577. 
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causes  the  aversion  to  fluids  and  the  alarm  at  the  sight  of  them  which  so 
generally  characterize  the  disease.  At  first  the  spasms  are  excited  only  by 
attempts  to  swallow  fluids ;  then  by  the  sight  or  thought  of  them,  or  by  the 
motions  of  spontaneous  deglutition  ;  but  as  the  malady  advances,  they  recur 
in  frequent  paroxysms,  which  cause  the  most  frightful  struggles  for  breath. 
The  spasm,  from  being  limited  to  the  muscles  of  respiration,  may  become 
general  and  tetanic  in  character. 

(b)  Irritability  of  the  Nervous  System. — A  look,  or  a  sound  ;  the  opening 
and  shutting  of  a  door ;  a  movement  of  the  attendant ;  the  reflection  of 
lights  from  a  mirror  ;  the  least  impression  on  the  skin  ;  the  touch  of  a 
feather,  or  the  gentlest  current  of  air,  is  sufficient  to  bring  on  the  convul- 
sive fits. 

(c)  The  State  of  Mind — Sometimes  there  are  great  restlessness  and  talka- 
tiveness ;  sometimes  maniacal  fury ;  more  rarely  entire  composure  and 
tranquillity. 

Progress  and  Termination. — The  sufferings  are  aggravated  by  extreme 
thirst,  and  by  a  peculiar  viscid  secretion  from  the  fauces,  the  irritation  of 
which  brings  on  the  convulsive  fits,  and  causes  a  perpetual  hawking  and  spit- 
ting. The  convulsions  increase  in  frequency  and  violence  ;  till  at  length  one 
fit  lasts  long  enough  to  release  the  patient  from  his  misery.  A  period  of 
calm  sometimes  occurs  shortly  before  death.1  The  temperature  is  usually 
raised  two  or  three  degrees  during  the  course  of  the  disease.  Albumen  is 
often  found  in  the  urine — sometimes  sugar. 

Morbid  Anatomy. — The  morbid  appearances  most  frequently  found  are : 
general  fluidity  of  the  blood  (cf.  "  The  Blood  in  Septic  Diseases"),  injection 
of  the  fauces  and  pharynx,  sometimes  of  the  salivary  glands,  and  occasion- 
ally also  evidence  of  congestion  of  the  brain  and  spinal  cord  with  their 
membranes.  The  microscope  shows  in  the  nerve  centres  round-celled  infil- 
tration around  the  small  vessels.  This  is  most  marked  in  the  lower  half  of 
the  medulla — i.  e.,  in  the  neighborhood  of  the  respiratory  and  deglutition 
centres.  There  is  little  or  no  change  in  the  upper  half  of  the  medulla  oblon- 
gata, the  corpora  quadrigemina,  basal  ganglia,  and  cerebellum.  The  cortex 
cerebri  may  be  slightly  affected  in  the  same  way  as  the  medulla  ;  also,  maybe, 
in  the  gray  matter  of  the  spinal  cord  (Growers).  The  ganglion-cells  of  the 
parts  affected  show  granular  degeneration.  Similar  round-celled  infiltra- 
tion is  described  by  Coats  in  the  salivary  glands,  mucous  glands  of  larynx, 
and  kidneys. 

Pathology. — The  disease  results,  as  we  have  seen,  from  the  inoculation 
of  a  special  poison,  and  it  shows  itself  by  an  exalted  sensibility  of  the  central 
nervous  system,  and  in  particular  of  that  portion  which  adjoins  the  respira- 
tory centre.  Here  the  morbid  action  starts,  and  here  it  culminates,  in  inten- 
sity.   In  nature  the  morbid  action  is  simply  inflammatory. 

The  nature  of  the  poison  is  unknown  at  present:  it  is  assumed  by  many 
to  be  a  specific  germ.  Recently  some  very  interesting  experiments  have  been 
made  by  Pasteur  with  a  view  to  determining  whether  by  transmission 
through  other  animals  the  virus  might  be  modified  so  that  if  used  to  inocu- 
late other  animals  it  would  without  endangering  them  protect  them  from 
the  influence  of  the  unmodified  poison.  The  source  whence  Pasteur  obtained 
the  poison  was  the  medulla  oblongata  of  a  rabid  dog.  With  this  poison  a 
series  of  monkeys  were  inoculated — the  first  monkey  from  the  dog,  the 
second  monkey  from  the  first  monkey  after  the  disease  had  developed,  the 
third  from  the  second,  and  so  on.  In  this  transmission  the  poison  became 
less  and  less  violent,  and  taken  at  a  certain  point  in  the  series  it  was  found 


1  Bardsley,  Cycl.  Pract.  Med.,  Art.  Hydrophobia. 
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so  far  attenuated  as  to  be  safely  inoculable  on  dogs,  and  to  protect  these 
completely. 

Transmission  through,  rabbits  and  guinea-pigs  did  not  mitigate  the  virus. 
A  government  commission  in  France  has  examined  and  confirmed  Pasteur's 
results ;  the  subject  is  still  under  investigation  by  Pasteur.1 

Diagnosis. — The  most  valuable  element  is  the  respiratory  spasm  caused 
by  the  attempt  to  swallow  fluids.  If  this  be  absent  the  diagnosis  may  be 
very  difficult,  and  must  rest  chiefly  on  the  history  of  a  bite,  the  onset  of  con- 
vulsive symptoms  with  salivation,  etc.  From  tetanus  it  is  to  be  distinguished 
by  the  absence  of  trismus  and  continuous  spasm.2 

Preventive  Treatment. — A  tight  ligature  must  be  applied  at  once 
above  the  part,  the  wound  washed,  and  then  encouraged  to  bleed  freely,  or 
well  sucked;  if  this  latter,  the  mouth  should  be  rinsed  with  water,  or  with 
vinegar  and  water,  after  each  act ;  it  is  not  a  safe  proceeding  if  there  be  any 
abrasion  of  the  mucous  membrane.  Free  cauterization  by  lunar  caustic, 
nitric  acid,  liquid  carbolic  acid,  or  the  actual  cautery  should  be  then  em- 
ployed.   Excision  is  a  still  wiser  plan. 

The  treatment  of  the  disease,  once  it  has  developed,  consists  in  removing  all 
exciting  causes  of  spasm.  The  patient  must  be  kept  perfectly  quiet  and  in 
the  dark,  and  draughts  of  air  and  the  sight  and  sounds  of  fluids  excluded 
(if  these  excite).  Food  must  be  administered  by  the  rectum  if  swallowing 
cause  spasm. 

Of  direct  antidotes  there  is  no  certain  knowledge.  Sedatives  are  naturally 
indicated,  and  of  these  chloral  and  morphia  used  subcutaneously  are  chiefly 
recommended  ;  they  are  best  given  together.3 

II.  Splenic  Fever  ;  Malignant  Pustule  ;  Internal  and  External 

Anthrax. 

Splenic  fever  is  the  name  given  to  an  acute  infective  disease  common 
among  horned  cattle,  horses,  sheep,  and  other  herbivorous  animals,  and 
characterized  among  other  things  by  a  swollen  brittle  spleen.  It  is  rare  in 
Great  Britain,  but  a  dreadful  scourge  in  many  parts  of  the  Continent,  Asia, 
and  Africa.  The  disease  is  due  to  the  growth  within  the  animal  of  the 
bacillus  anthracis,  one  of  the  largest  and  best  known  of  the  vegetable  para- 
sites. These  organisms  are  straight,  motionless  rods  varying  in  length  from 
Trim  t0  rhu  incn>  and  in  width  from  to  yg-for  incn»  with  perfectly 

square-cut  ends ;  they  are  easily  found  in  serum  by  a  power  of  500  diameters, 
even  without  staining.  In  the  living  body  they  multiply  rapidly  by  simple 
transverse  division  ;  but  in  suitable  soils,  such  as  the  blood  of  a  dead  animal, 
with  a  free  supply  of  oxygen,  and  an  appropriate  temperature  (15°  to  42°), 

1  See  Med.  Times  and  Gaz.,  Aug.  23,  1884  ;  Gazette  des  Hopitaux,  Aug.  9,  1884. 

2  Consult  Gowers's  Art.  Hydrophobia,  Quain's  Dictionary  of  Medicine  ;  also,  Ross's 
Dis.  of  Nervous  System,  2d  edition,  vol.  ii.  pp.  818  et  seq. 

3  There  are  three  errors  often  refuted,  but  which  revive  from  time  to  time.  One  is 
the  notion  that  there  is  no  such  disease  as  hydrophobia,  but  that  all  the  symptoms  and 
consequences  depend  on  the  fright  and  worry  of  the  patient.  This  is  refuted  by  the 
Account  of  the  Effects  of  the  Bite  of  a  "Wild  Jackal  in  a  Kabid  State,  as  the  same  occurred 
at  Kattywar,  in  the  East  Indies,  in  1822,  by  Mr.  Hewitt,  Surgeon  in  the  Bombay 
Medical  Establishment.  Several  native  soldiers  and  others  who  were  bitten  died  of 
hydrophobia,  although  entirely  ignorant  that  there  was  such  a  disease.  Med.  Chir. 
Trans.,  vol.  xiii.,  1825.  The  second  error,  which  is  well  called  a  hoax  in  Sir  Thomas 
Watson's  Lectures,  is  that  certain  vesicles  are  found  under  the  tongue,  and  that  if 
these  are  cauterized,  hydrophobia  is  prevented.  The  third  is  the  notion  of  relieving 
the  spasm  by  tracheotomy.  This  was  proposed  by  Mr.  Herbert  Mayo,  forty  years 
ago,  and  later  by  Dr.  Marshall  Hall ;  but  death  from  laryngeal  spasm  is  too  rare  to 
justify  the  measure. 
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the  rods  grow  into  long  filaments,  and  in  these  numbers  of  oval  spores  form. 
Whilst  the  bacilli  are  easily  destroyed,  these  spores  possess  wonderful  powers 
of  resistance;  and  it  is  chiefly  by  them  that  the  disease  is  spread.  It  must 
be  remembered  that  immediate  burial  of  an  animal,  dead  of  this  disease,  at 
a  depth  of  more  than  one  metre  prevents  development  of  spores  by  lack  of 
oxygen  and  of  warmth. 

Varieties. — There  are  two  chief  varieties,  resulting  apparently  from  the 
mode  of  inoculation.  If  the  poison  enters  through  the  pulmonary  or  ali- 
mentary mucous  membrane,  internal  anthrax  or  woolsorters'  disease  results. 
It  occurs  chiefly  among  those  who  are  engaged  picking  and  sorting  wool  and 
fur  imported  from  countries  where  splenic  fever  prevails,  but  has  been  known 
to  arise  from  eating  the  flesh  or  butter,  or  drinking  the  milk  of  diseased 
animals.  It  is  characterized  by  symptoms  of  acute  blood-poisoning,  usually 
ending  in  early  death  ;  the  stress  falls  sometimes  upon  the  pulmonary,  some- 
times on  the  gastro-intestinal  tract,  and  during  its  course  diffuse  or  car- 
buncular  inflammations  may  appear  upon  the  skin.  This  form  belongs  to 
internal  medicine.  When  the  poison  finds  entry  through  some  cut  or 
abrasion  of  the  surface,  especially  of  the  face,  neck,  hands,  or  forearms,  a 
malignant  pustule  or  anthrax  wdema  will  probably  result.  This  accident  is 
most  common  among  butchers,  tanners,  and  laborers  employed  in  carrying 
hides  at  the  docks  and  factories. 

Symptoms  of  Malignant  Pustule. — After  an  incubation  period,  which 
varies  from  a  few  hours  to  twelve  days,  and  which  is  most  often  two  or  three 
days,  some  burning  and  itching  are  felt  at  the  seat  of  inoculation,  and  a 
small  pimple,  upon  the  apex  of  which  a  vesicle  soon  rises,  develops.  Both 
pimple  and  vesicle  increase  with  much  itching,  and  the  contents  of  the  latter 
become  red  and  then  purple.  Finally  it  bursts  or  is  burst,  and  leaves  a  dry 
brown  or  black  eschar  depressed  somewhat  below  a  swollen,  brawny,  red  or 
purplish  areola  which  usually  rises  abruptly  to  one-eighth  to  one-sixth  inch 
from  the  surrounding  parts.  Upon  this  areola,  close  round  the  slough,  is  a 
ring  of  small  vesicles.  All  these  parts  increase,  the  central  slough  attaining 
perhaps  a  diameter  of  one  inch,  the  ring  of  vesicles  behaving  like  the  primary 
one.  Around  it  there  is  much  and  increasing  swelling,  which  in  two  or  three 
days  may  involve  the  whole  side  of  the  head  and  neck,  or  the  greater  part 
of  a  limb ;  red  streaks  of  lymphangitis  often  run  up  to  the  nearest  glands, 
which  swell  early.  Much  pain  in  the  part  is  suffered.  The  appearance  of 
the  pustule  is,  as  a  rule,  very  characteristic ;  but  sometimes  we  find  no 
eschar,  only  one  or  more  vesicles,  on  an  inflamed  base ;  or  both  eschar  and 
vesicles  may  be  absent,  and  there  is  only  a  pale  yellow  cedematous  swelling 
— anthrax  adema.  In  case  of  doubt,  examine  microscopically  a  drop  of 
serum  from  a  vesicle  or  of  blood.  A  history  of  exposure  to  contagion  is  a 
very  important  aid.  In  this  form  there  are  at  first  no  general  symptoms. 
Such  may  appear  and  kill  within  forty-eight  hours,  but  do  not  as  a  rule 
come  on  for  two  days  or  even  longer.  Up  to  this  time  fever  has  been  slight 
or  absent ;  but  now  the  temperature  usually  runs  up  suddenly,  perhaps  with 
shivering,  general  pains,  vomiting,  and  sense  of  great  weakness  and  illness ; 
diarrhoea  comes  on,  cramps  occur,  dyspnoea  becomes  very  marked,  the  patient 
gets  delirious,  and  dies  comatose,  almost  always  before  the  seventh  day. 
Sometimes  there  are  few  symptoms,  and  the  patient  dies  rapidly  with  signs 
of  cardiac  failure,  the  mind  remaining  clear. 

Sometimes  the  "  pustule  "  ceases  to  spread,  the  slough  is  cast  off,  the  ulcer 
heals,  and  the  patient  recovers  spontaneously.  Greenfield  says  that  the 
mortality  is  probably  one  in  three.  The  disease  is  most  dangerous  in  the 
head  and  neck,  least  so  on  the  limbs. 

14 
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Morbid  Anatomy. — Much  like  that  of  septic  disease;  blood  dark  and 
liquid,  subserous  and  submucous  ecchymoses,  hemorrhages  into  the  skin  and 
viscera,  blood-stained  effusions  into  serous  cavities,  hypostatic  congestion  of 
the  lungs,  patches  of  simple  oedema,  especially  of  the  submucous  tissue  of  the 
intestine,  and  sloughing  ulcers  of  the  gastrointestinal  mucous  membrane  may 
occur  (Mahomed,  Trans.  Path.  Soc,  1883);  the  spleen  is  often  swollen  and 
friable  or  diffluent. 

The  malignant  pustule  shows  all  stages  of  inflammation  up  to  the  hemor- 
rhagic in  its  centre  ;  it  extends  into  the  subcutaneous  tissue ;  the  surrounding 
swelling  is  due  to  a  serofibrinous,  often  hemorrhagic  infiltration.  Bacilli 
anthracis  are  found  in  the  blood  everywhere,  and  chiefly  in  the  capillaries, 
where  the  circulation  is  slowest. 

Treatment. — This  consists  in  complete  excision  of  the  pustule,  with  sub- 
sequent free  application  of  sublimate  lotion  (1  in  1000),  or  1  in  20  carbolic, 
to  the  raw  surface.  On  the  face,  injections  of  1  in  40  all  round  the  swelling 
have  been  successfully  used ;  but  excision  is  preferable,  and  should  always 
be  practised  unless  the  patient  is  absolutely  moribund.  Davies-Colley  on 
the  third  day  excised  a  pustule  on  a  man  who  was  voiding  numbers  of  bacilli 
in  sputum,  urine,  sweat,  and  feces.  The  patient  recovered  slowly,  and  a 
month  later  the  urine  still  contained  a  few  bacilli  {Trans.  Path.  Soc,  1883). 
It  would  seem,  therefore,  that  it  is  never  too  late  to  try  excision,  but  that  its 
success  will  be  greater  the  earlier  it  is  practised.  Reliance  should  never  be 
placed  on  the  possibility  of  cure  without  operation. 

In  all  cases  liberal  diet  must  be  allowed.  When  general  symptoms  are 
marked,  quinine  has  been  recommended,  and  also  corrosive  sublimate  (p.  38). 
Charters  Symonds  reports  a  case  (Brit.  Med.  Journ.,  vol.  i.,  1885)  in  which 
the  latter  treatment  failed.  When  the  inflammation  is  not  circumscribed, 
and  in  arthrax  oedema,  long  free  cuts  should  be  made  into  the  subcutaneous 
tissue  and  a  sublimated  fomentation  applied. 

The  results  of  early  excision  are  very  good.  The  analogy  is  obvious 
between  malignant  pustule  with  secondary  general  symptoms  and  all  gen- 
eral infective  processes  starting  from  a  focus  of  local  infective  disease — such 
as  syphilis  and  the  general  infective  diseases  of  wounds ;  and  the  success  of 
excision  in  malignant  pustule  shows  the  reasonableness  of  thorough  disin- 
fection or  removal  of  primary  foci  of  disease. 


PART  III. 


INJURIES  AND  SURGICAL  DISEASES  OF  VARIOUS 
TISSUES,  ORGANS,  AND  REGIONS. 


CHAPTEE  XXII. 

SURGICAL  DISEASES  OF  THE  SKIN. 

Hypertrophy  of  the  entire  skin  of  a  part,  so  that  it  hangs  in  pendulous 
flaps,  or  projects  in  folds,  is  sometimes  congenital,  sometimes  appears  later 
without  obvious  cause.  The  masses  thus  formed  may  be  very  large  and  the 
area  involved  extensive.  The  subcutaneous  tissue  shares  largely  in  the 
process.  If  inconvenient,  the  knife  is  the  remedy;  the  masses  are  very 
vascular. 

Hypertrophy  of  skin  from  congestion  with  blood  or  lymph,  as  seen  in 
cases  of  varicose  veins,  or  of  true  elephantiasis,  and  that  which  frequently 
results  from  chronic  or  repeated  inflammation,  has  been  described. 

Boil  (furunculus). — A  circumscribed,  round,  hard  swelling  depending 
on  inflammation  of  one  spot  of  the  true  skin,  almost  always  around  a  hair,  and 
most  common  on  hairy  parts;  usually  attended  with  acute  pain  and  tender- 
ness ;  and  ending  in  suppuration,  and  the  discharge  of  a  small  sloughy  shred 
of  areolar  tissue,  which  forms  what  is  called  a  core.  Sometimes  no  suppura- 
tion or  sloughing  occurs,  but  the  boil  dies  away  and  is  said  to  be  blind. 

Hard  swelling  may  cover  several  square  inches  around  a  bad  boil.  Some- 
times quickly,  sometimes  not  for  several  days,  the  most  prominent  central 
point  becomes  bluish,  thins  and  bursts,  leaving  a  yellow  adherent  slough 
exposed.  This  is  slowly  thrown  off  and  the  cavity  then  heals.  Usually  the 
nearest  lymphatic  glands  are  swollen  and  painful,  but  do  not  often  suppu- 
rate ;  lymphangitis  is  not  uncommon.  All  symptoms  quickly  subside  once 
the  boil  is  fairly  open.  Frequently  boils  keep  coming  out,  fresh  ones  appear- 
ing as  the  older  heal  (furunculosis).  They  are  especially  common  in  spring, 
and  are  sometimes  almost  epidemic. 

They  are  evidently  due  to  some  strong  irritant,  but  this  probably  varies 
in  its  nature.  Sometimes  the  general  state  seems  potent  in  their  production, 
as  when  they  occur  after  acute  fever,  after  a  period  of  dyspepsia,  in  the  half 
starved,  diabetic,  or  albuminuric,  or  in  the  over-fed  and  bloated.  In  other 
cases  the  patients  are  in  robust  health  ;  they  frequently  form  on  the  buttocks 
of  men  training  for  boat  races.  Here  friction  probably  has  some  influence. 
In  other  cases  they  seem  to  be  due  to  the  entry  of  septic  material  into  the 
hair  follicles. 

Treatment. — In  cases  accompanied  by  much  pain  and  swelling,  a  moder- 
ately free  incision  with  a  lancet  will  give  much  relief,  and  should  be  employed 
especially  when  lymphangitis  and  lymphadenitis  have  arisen.  Nothing  is 
more  soothing  or  hastens  the  course  of  a  boil  so  much  as  the  free  use  of  gly- 
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cerine  and  belladonna,  and  frequent  hot  fomentations ;  but  moist  applications 
sometimes  bring  out  a  crop  of  pustules.  When  this  treatment  cannot  be 
followed  out,  keep  constantly  applied  the  glycerine  and  belladonna  and  some 
cotton-wool. 

Look  carefully  for  any  indication  for  general  treatment  and  endeavor  to 
meet  it ;  starvation,  over-feeding,  and  want  of  exercise,  anaemia,  dyspepsia, 
and  constipation  frequently  require  attention.  For  furunculosis  in  people 
apparently  in  good  health,  change  of  air  and  a  critical  examination  of  the 
diet  and  habits  of  life  suggest  themselves.  It  is  said  that  sewer  gas  poison- 
ing is  a  cause. 

Sulphide  of  calcium,  Sr-  everv  two  or  three  hours,  sometimes  cuts  an 
attack  of  boils  short;  tinct.  arnicse  and  tinct.  belladonna  are  also  recom- 
mended ;  whilst  as  a  general  tonic  ammonia  or  acids  and  bark  act  well. 

Carbuncle  is  an  exaggerated  boil.  The  inflammation  is  more  widely 
spread,  and  ends  in  the  production  of  a  much  larger  slough  of  subcutaneous 
tissue  and  cutis,  which  is  discharged  in  shreds  through  multiple  openings. 
There  is  no  line  clinically  between  boils  and  carbuncles. 

A  more  or  less  oval  patch  of  skin  and  subcutaneous  tissue  becomes  infil- 
trated, forming  a  hard,  characteristically  brawny  dull  red  swelling,  very 
tender,  with  heavy  aching  pain.  After  a  few  days  of  gradual  increase,  soft- 
ening and  suppuration  occur  at  several  points  which  become  bluish,  more 
prominent,  fluctuate  obscurely,  and  ultimately  burst.  The  openings  ulcerate, 
forming  round  sharp-edged  holes,  from  which  a  thin  ichor  escapes;  but  a 
thick  glutinous  matter  may  often  be  squeezed  out.  The  apertures  coalesce, 
large  white  sloughs  slowly  separate,  and  a  large  gaping  cavity  is  left  which 
granulates  and  heals.  The  patient  may  suffer  much  or  little  pain ;  he  is 
generally  a  good  deal  pulled  down  in  appearance.  Carbuncles  appear  in 
much  the  same  constitutional  conditions  as  boils ;  some  people  suffer  repeat- 
edly from  them.  They  are  most  common  upon  the  back  of  the  neck  and 
upon  the  shoulders,  but  may  occur  anywhere. 

There  is  a  disease,  by  some  called  facial  carbuncle,  though  by  others  the 
correctness  of  the  name  is  called  in  question,  which  appears  on  the  lips  or 
other  parts  of  the  face,  causing  much  swelling,  quickly  followed  by  multiple 
points  of  suppuration,  and  complicated  from  an  early  date  with  septic  symp- 
toms. It  is  extremely  fatal.  So  also  are  carbuncles  of  the  head.  Else- 
where, the  prognosis  varies  with  the  strength  and  age  of  the  patient.  Death 
from  septic  disease  may  occur. 

Treatment. — Attend  to  any  defect  of  health  that  admits  of  remedy ;  a 
very  nutritious,  easily  digestible  diet  should  be  prescribed,  alcohol  being 
given  if  required  to  aid  digestion  or  whip  up  appetite  ;  or  a  bitter  tonic  may 
do  this.  Pain  must  be  allayed  by  local  applications  or  opium  ;  of  the  former, 
belladonna  and  fomentations  are  the  best.  A  free  incision  right  through  the 
brawny  tissue  in  one  or  two  directions  should  be  made  when  there  is  much 
tensive  pain  and  spreading;  often  none  is  needed,  or  not  until  suppuration 
has  set  in — to  let  out  the  pus  and  insure  free  drainage.  Separation  of  the 
slough  is  hastened  by  resin  or  creasote  ointment,  which  may  be  plastered  into 
the  cavity. 

Lupus  Vulgaris. — Lupus  affects  chiefly  the  skin  of  the  face,  especially 
the  cheeks  and  alse  nasi,  whence  it  may  spread  to  the  adjacent  mucous  mem- 
branes, which  may  also  be  primarily  involved.  The  disease  may,  however, 
attack  any  part  of  the  skin.  It  begins  in  childhood,  but  by  relapses  often 
lasts  into  adult  life ;  women  are  rather  more  often  attacked  than  men,  and 
the  scrofulous  are  especially  liable. 

The  disease  begins  by  the  appearance  of  minute  nodules,  deep  in  the 
corium,  the  red  color  of  which  is  seen  through  the  cuticle.    They  slowly  en- 
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large,  project  as  reddish-brown  tubercles  a  line  or  so  across,  and  blend  into 
larger  slightly  raised  patches.  These  may  long  remain  unchanged  and 
finally  disappear,  without  ulceration,  but  with  a  little  scaling  or  crusting  of 
the  surface,  leaving  a  thin,  smooth,  white  scar.  More  often  ulceration  occurs 
and  is  very  chronic,  spreading  superficially  by  the  development  and  break- 
ing down  of  fresh  tubercles  round  the  inargin,  and  in  depth  by  a  similar 
process.  Thus  all  the  soft  parts,  including  cartilages  of  the  nose,  may  be 
destroyed  ;  or  parts  of  the  lip  or  ear  may  disappear.  When  healing  occurs, 
the  scar  may  cause  ectropion  or  other  deformity.  Healing  at  one  spot  and 
spreading  at  others  is  common.  Even  when  a  scar  seems  to  have  covered 
the  whole  surface,  tubercles  appear  beneath  it  and  break  down,  and  thus  the 
disease  lasts  for  years 

In  very  scrofulous  subjects  distinct  nodules  may  not  form,  but  from  the 
beginning  a  diffuse  infiltration  which  spreads  and  breaks  down  more  rapidly 
than  usual  (Scrofuloderma). 

Pathology  and  Etiology. — The  nodules  and  infiltrations  consist  of 
granulation  tissue,  in  which  are  often  seen  bodies  having  the  structure  of 
miliary  tubercles  (p.  93).  On  this  ground  Friedlander  regarded  lupus  as 
tuberculosis  of  the  skin  ;  a  view  strongly  supported  by  Hiiter  and  Schiiller, 
who  inoculated  animals  with  lupus  tissue  and  produced  a  disease  like  tuber- 
culosis. Finally,  Koch  ("  Aetiologie  der  Tuberkulose,"  p.  68)  demonstrated 
tubercle  bacilli  in  the  giant  cells  of  the  nodules,  but  in  small  numbers  only. 
In  each  of  seven  cases  examined,  however,  Koch  produced  tuberculosis  by 
inoculation,  and  from  one  he  obtained  a  pure  cultivation,  with  which  he 
inoculated  successfully. 

The  tuberculous  nature  of  lupus  is  denied  by  Kaposi,  because  he  believes 
that  phthisis  is  very  rare  in  patients  with  lupus.  Besides  its  very  slight  ten- 
dency to  produce  general  infection,  it  is  more  vascular  than  ordinary  tuber- 
cular infiltrations,  and  has  little  tendency  to  caseate  or  to  infect  glands. 
But  Koch's  results  are  too  strong  to  be  shaken  by  such  difficulties  (see  Pro- 
ceedings of  International  Congress,  Copenhagen,  1884;  Brit.  Med.  Journ.,  vol. 
ii.  p.  419). 

Treatment. — When  lupus  is  getting  well,  iodovaseline  on  rag  should  be 
constantly  applied.  The  course  may  be  hastened  by  destruction  of  the  tuber- 
cles by  scraping,  cautery,  caustics,  or  excision,  and  one  or  other  should 
always  be  used  in  ulcerating  cases.  It  is  then  best  to  destroy  thoroughly 
with  a  small  sharp  spoon  every  tubercle  and  patch  of  soft  tissue,  and  to 
repeat  the  process  as  fresh  nodules  appear.  Chloride  of  zinc  (1  in  2)  may  be 
applied  freely  to  the  raw  surface,  which  is  to  be  dressed  with  powdered  iodo- 
form and  boracic  ointment,  or  with  iodovaseline.  No  operation  to  remedy 
deformity  due  to  lupus  should  be  undertaken  till  the  parts  have  remained 
sound  for  two  years. 

The  Scrofulide  or  Tubercular  Nodule — This  is  frequent  in  young 
children.  It  begins  as  a  small  hard  painless  nodule  in  the  skin,  which  slowly 
reddens  and  breaks,  giving  exit  to  a  thin  discharge,  which  often  continues 
for  months,  or  perhaps  the  sore  heals  and  breaks  out  again. 

Treatment. — If  seen  quite  early,  when  small,  excision  would  probably 
give  the  best  result.  Later,  incision,  if  necessary,  and  the  free  use  of  the 
sharp  spoon  and  iodoform,  together  with  general  treatment,  are  the  proper 
measures. 

Callosities  are  hypertrophies  of  the  horny  layer  of  the  cuticle  due  to  fre- 
quent intermittent  pressure;  they  are  semi-trausparent,  yellowish- white,  lens- 
shaped  swellings  lying  in  the  cutis,  slightly  concave  on  their  deep  aspect,  or 
moderately  convex,  as  on  the  surface.    Callosities  occur  chiefly  on  the  hand 
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and  fingers,  often  showing  by  their  site  the  nature  of  the  possessor's  employ- 
ment. 

Corns  differ  from  callosities  only  in  the  presence  of  a  tongue-like  process 
on  their  deep  aspect,  which  is  driven  by  pressure  into  the  skin,  producing 
pain  and  atrophy  of  the  subjacent  papillse.  They  form  usually  over  the  first 
joints  of  the  toes  from  pressure  of  boots  or  of  other  toes.  Sometimes  they  ap- 
pear between  the  toes,  and  are  then  soft  because  kept  moist ;  they  are  found 
also  upon  the  sole,  and  often  without  obvious  cause. 

Treatment. — Removal  of  pressure  and  all  irritation  is  the  first  point ; 
boots  should  be  made  upon  a  new  last.  Radical  cure  can  be  obtained  only 
by  softening  the  epidermis  with  potash  solution,  soft  soap,  or  some  such  sub- 
stance, and  scraping  the  mass  away  completely,  which  will  probably  induce 
some  bleeding.  This  proceeding  is  dangerous  in  patients  with  degenerate 
arteries.  Palliative  measures  are ;  bathing  in  warm  water  and  frequent 
paring  with  a  knife  to  keep  the  horny  layer  thin  and  supple,  and  the  wearing 
of  a  perforated  corn  plaster. 

If  the  corn  is  on  the  sole  of  the  foot,  a  piece  of  felt  or  small  fold  of  flannel 
may  be  arranged  so  as  to  relieve  it  from  pressure.  For  the  soft  corns  be- 
tween the  toes,  and  for  very  irritable  corns,  the  nitrate  of  silver  is  the  best 
application.  When  a  corn  inflames  it  should  be  poulticed.  If  matter  forms 
beneath  it,  there  will  be  cedema  and  redness  round  about ;  the  pain  is  most 
excruciating,  and  to  be  relieved  only  by  paring  down  the  corn  and  letting 
out  the  fluid. 

These  thickenings  may  slowly  disappear  if  all  irritation  is  stopped. 

Horns  (cornu  cutaneurri)  in  look  closely  resemble  those  of  animals ;  they 
may  grow  almost  anywhere,  reach  a  length  of  several  inches,  and  last  for 
several  years,  or,  if  they  are  knocked  off,  grow  again.  Elongated  papilla? 
penetrate  their  base  for  a  varying  distance ;  the  horns  are  therefore  closely 
analogous  to  warts,  the  papillse  being  bound  together  by  a  dense  covering  01 
epithelium.  Sometimes  they  lie  in  a  hollow,  again  on  level  skin,  and  they 
are  often  connected  with  a  sebaceous  follicle  or  cyst.  They  may  be  removed 
by  two  elliptical  cuts  ;  if  springing  from  a  cyst,  its  wall  must  be  removed  also. 
Epithelioma  has  developed  from  the  base  of  a  horn. 

Warts  (verrucce)  consist  of  hypertrophied  papillse  covered  by  more  or  less 
dense  epidermis.  A  good  number  are  congenital,  are  then  often  darkly  pig- 
mented, covered  with  long  hair,  sometimes  nsevoid,  and  of  very  various  form 
and  extent.  Most  warts  appear  later,  and  chiefly  in  young  people.  V.  vul- 
garis is  most  common  on  the  hands  and  faces  of  children  ;  it  is  flat  or  hemi- 
spherical, usually  smaller  than  a  pea,  dry,  firm,  with  a  surface  which  may 
be  fairly  smooth  or  much  cleft.  Their  cause  is  unknown,  and  there  is  no 
ground  for  the  common  belief  that  they  are  infective.  If  necessary  to  inter- 
fere, warts  may  be  snipped  off,  tied,  or  touched  with  caustic ;  but  they  often 
return  obstinately,  in  spite  of  treatment,  and  disappear  of  themselves  after 
months  or  years  when  let  alone.  Perhaps  the  best  plan  is  to  divest  them  as 
much  as  possible  of  cuticle  by  soaking  them  in  soda  and  water,  and  then  to 
paint  them  with  ethereal  tincture  of  tannin.    F.  335. 

Small,  dirty  brown  warts  not  unfrequently  appear  on  the  face  of  old 
people. 

Venereal  warts  form  another  variety.  They  are  most  frequent  after  gonor- 
rhoea, but  may  grow  on  the  site  of  a  healed  chancre,  and  are  obviously  the 
result  of  irritation  ;  mucous  tubercles  and  condylomata  again  are  the  result 
of  syphilitic  irritation.  The  latter  are  wide  based,  whilst  the  former  are 
pedunculated.  These  warts  occur  on  the  glans  and  inner  aspect  of  the  pre- 
puce, at  the  orifice  of  the  vagina,  round  the  anus,  on  the  perineum,  and  on 
the  thighs.    They  may  bleed  easily  or  be  pale  and  indolent;  they  discharge 
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a  thin  ichor.  There  is  no  evidence  that  gonorrhceal  warts  can  of  themselves 
produce  warts  on  another  person ;  but  syphilitic  warts  are  highly  infective. 

The  treatment  of  this  variety  should  consist  in  frequent  washing  with  some 
astringent  lotion,  careful  drying  of  the  part,  and  the  application  of  the  ace- 
tate of  lead,  alum,  savin  powder,  and  verdigris  in  equal  parts,  or  other  strong 
astringent.  If  the  masses  are  very  large,  snip  them  off  and  touch  the  bases 
with  carbolic  acid  or  nitrate  of  silver. 

Other  warts  from  irritation  are  the  soot-wart,  the  tar-wart,  the  warty  tumor 
of  cicatrices  (C.  Hawkins,  Med.-Chir.  Trans.,  vol.  xiv.).  These  are  the  be- 
ginning of  epitheliomata,  and  should  be  removed  completely  with  the  knife. 

Wens  are  most  common  on  the  head,  face,  and  shoulders,  and  are  sebaceous 
cysts  due  to  obstruction  of  sebaceous  glands,  or  are  erratically  developed 
cutaneous  cysts.  They  occur  most  commonly  after  mid-life,  and  are  often 
numerous  upon  the  scalp.  The  matter  contained  is  a  collection  of  epidermic 
scales  with  oil-globules  and  crystals  of  cholesterine,  and  has  received  the 
name  of  atheroma  or  steatoma,  from  its  resemblance  to  gruel  or  suet.  These 
cysts  commonly  vary  from  the  size  of  a  hen's  egg  downward ;  they  are  round 
or  ovoid  toward  the  surface,  tense,  elastic,  quite  smooth,  as  a  rule,  adherent 
to  the  skin,  but  not  to  deeper  parts,  and  their  ducts  may  often  be  found  as  a 
black  spot  or  crust;  the  skin  over  them  long  remains  of  normal  appearance; 
and  when  pressure  is  made  upon  their  edge,  no  thick  mass  is  felt  to  slip 
away.  These  points  will  usually  enable  the  diagnosis  from  chronic  abscess 
and  fatty  tumor  to  be  made.  Suppuration,  ulceration,  and  fungous  granu- 
lation of  the  interior  of  the  cyst  sometimes  occur. 

Treatment. — On  the  face  the  duct  may  be  enlarged,  or  a  very  small 
opening  made,  the  contents  expressed,  and  a  fine  sharp  spoon  freely  used 
over  the  interior ;  a  cure  without  a  scar  may  thus  be  obtained,  but  it  is  un- 
certain. Elsewhere,  it  is  best  to  extirpate  the  cyst  by  freely  transfixing  it, 
seizing  its  base  or  edge  with  forceps,  and  gently  tearing  it  out.  On  the  back, 
the  adhesions  may  be  so  tough  as  to  require  careful  dissection.  A  pad  of 
salicylic  or  other  antiseptic  wool  is  the  best  dressing,  the  edges  of  the  wound 
being  in  no  way  united.  Suppurating  and  fungating  cysts  must  be  dissected 
or  scraped  out. 

Molluscum  Contagiosum. — This  consists  of  one  or  very  many  tumors, 
from  the  size  of  a  pin's  head  to  that  of  a  pea,  hemispherical  or  spherical  and 
pedunculated,  of  a  white,  pearly,  translucent  appearance,  the  larger  present- 
ing a  slight  umbilication  superficially;  firm  and  solid  to  the  touch.  When 
squeezed  between  the  thumb  nails  the  little  body  is  torn  off  and  leaves  a 
bleeding  furface.  They  may  be  scratched  off,  disappear  spontaneously,  or 
remain  for  years  if  uninjured.  They  are  most  common  in  children  and 
chiefly  on  the  face.  Kaposi,  "  Hautkrankheiten"  (p.  177),  regards  them  as 
distended  and  hypertrophied  sebaceous  follicles ;  but  other  views  are  held. 
They  are  by  some  thought  to  be  contagious  because  they  frequently  occur  in 
several  of  a  number  of  children  thrown  much  together;  but  others  regard 
contagiousness  as  non-proven.  I  have  seen  it  on  the  foot  of  a  sucking  child 
and  on  the  mother's  breast.  Squeeze  off  the  little  growths  with  the  thumb 
nails,  and  touch  the  base  with  the  nitrate  of  silver. 

Keloid. — The  true  keloid  tumor  of  Addison  consists  of  dense  fibrous 
tissue,  and  presents  itself  in  the  form  of  one  or  more  projecting  tumors,  or 
thickened  reddish  patches,  in  the  substance  of  the  skin.  It  occurs  without 
obvious  cause,  and  usually  on  the  chest  near  the  sternum,  sending  out  pro- 
cesses between  the  ribs.  It  is  very  rare.  False  keloid  tumors  having  their 
seat  in  scars  are  much  more  frequent ;  they  are  most  common  in  people  of 
color,  and  soldiers  after  flogging,  but  may  be  developed  in  any  scar — even 
on  leech  bites,  or  on  the  ear  that  has  been  pierced  for  earrings.    They  are 
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extremely  liable  to  return  after  extirpation.  Iodine  and  arsenic  should  be 
cautiously  tried. 

Moles. — Oblong  patches  of  imperfectly  developed  pigmented  skin,  small 
vascular  patches,  and  other  congenital  imperfections,  should  be  extirpated 
if  at  any  time  they  seem  inclined  to  spread  and  become  irritable,  because 
it  is  possible  that  they  might  become  the  starting-point  of  melanotic  sarcoma 
(see  p.  138),  or  of  cancer.  Some  moles  have  a  most  malignant  structure 
under  the  microscope,  though  clinically  quite  innocent. 

The  malignant  growths  of  the  skin  may  be  primary  or  secondary.  Primary 
cancer  is  always  squamous  epithelioma  (p.  141);  but  any  other  kind  may 
occur  secondarily,  either  by  extension  or  by  embolism.  Round  or  spindle- 
celled,  alveolar,  or  melanotic  sarcoma  may  be  primary  or  secondary. 


CHAPTER  XXIII. 

INJURIES  AND  DISEASES  OF  BURSSE,  TENDON  SHEATHS, 
MUSCLES  AND  TENDONS. 

Injuries  and  Diseases  of  Burs.e. 

The  diagnosis  of  injury  or  disease  of  a  bursa  depends  so  largely  upon 
knowledge  of  the  fact  that  a  bursa  is  present  at  the  affected  spot,  that  the 
student  will  do  well  to  acquaint  himself  with  the  position  of  the  chief  bursas, 
and  to  remember  that  bursse  frequently  develop  at  usual  points  of  pressure, 
and  are  liable  to  disease. 

Contusions  may  cause  a  bursa  to  fill  with  blood  ;  sometimes  suppuration 
follows,  especially  if  the  skin  is  in  any  way  injured.  Wounds,  if  diagnosed, 
require  no  special  treatment. 

The  diseases  of  bursas  are  all  inflammatory,  acute,  or  chronic.  The  bursa 
patellae  serves  as  a  type. 

Acute  Bursitis. — Often  there  is  no  discoverable  cause;  but  injury  and 
extension  of  inflammation  from  surrounding  parts  not  uncommonly  act.  •  Its 
usual  seats  are  :  the  bursa  patellae,  that  over  the  olecranon,  and,  much  less 
often,  those  beneath  the  ligamentum  patellae  and  over  the  great  trochanter. 

Symptoms. — These  vary  in  degree  according  as  the  disease  is  serous  or 
purulent.  They  are :  redness,  heat,  swelling  with  more  or  less  fluctuation, 
and  pain,  all  localized  to  the  seat  of  a  bursa  or  radiating  from  it ;  more  or 
less  fever,  reaching  102°-104°  in  cases  of  suppuration. 

If  pus  forms  and  is  not  let  out,  it  may  burst  through  the  skin  ;  but  there 
is  much  danger  that  this  will  prove  too  resistant,  and  that  a  subcutaneous  or 
subfascial  rupture  will  occur,  and  diffuse  cellulitis,  with  sloughing  of  con- 
nective tissue,  result;  the  bursa  beneath  the  ligamentum  patellae  may  burst 
into  the  knee.  It  is  not  very  uncommon  for  ulceration  to  extend  from  an 
open,  septic,  suppurating  bursa  to  a  bone  on  which  it  lies. 

Treatment. — Rest  on  a  splint  and  ice,  or  belladonna  and  fomentations. 
So  soon  as  it  is  probable  that  pus  has  formed,  incise  antiseptically  and  drain. 
If  subcutaneous  rupture  and  cellulitis  have  occurred,  many  incisions  will  be 
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required  for  drainage.  If  the  case  is  septic  when  seen,  boracic  fomentations 
are  most  useful. 

Chronic  bursitis  may  cause  simply  serous  effusion  into  the  cavity,  with 
slight  thickening  of  the  wall ;  or  marked  thickening,  with  little  or  no  effu- 
sion, until  the  cavity  is  all  but  obliterated  and  the  bursa  a  solid  mass  which 
rarely  calcifies ;  commonly  warty  growths  and  bridlc-like  structures  project 
into  the  cavity  from  a  slightly  thickened  wall ;  rarely,  loose  bodies — chiefly 
fibrinous  "  melon-seeds" — occur  in  the  cavity. 

The  cause  is  chronic  irritation,  generally  friction  or  contusion  ;  and  the 
common  seats  are :  the  bursa  patellae  (housemaid's  knee)  and  those  over  the 
olecranon  (miner's,  student's  bursa),  the  tuber  ischii  (weaver's  bottom),  and 
the  two  malleoli  (tailor's  bursa).  Of  the  deep  bursae,  that  between  the  semi- 
membranosus and  gastrocnemius  is  most  often  affected,  and  usually  by  simple 
effusion  only. 

The  symptoms  vary  much,  as  is  evident  from  the  pathological  varieties. 
The  bursal  swelling  may  be  soft  or  extremely  hard,  fluid,  lax  or  tense,  or 
solid  ;  the  skin  over  it  may  be  normal,  thickened  or  stretched  till  trans- 
lucent ;  warty  growths  may  be  felt  on  pressing  the  walls  into  contact,  or 
loose  bodies  may  yield  a  soft  crepitus  though  they  often  escape  detection. 

Treatment. — In  early  cases  strong  counter-irritation  with  tinct.  iodi  or 
blisters  may  do  good.  Later,  aspirate,  repeatedly  if  necessary,  and  keep  up 
firm  pressure  against  a  splint.  This  failing,  try  very  firm  compression  with 
a  flannel  roller  against  a  splint  on  the  opposite  side  of  the  limb  (Volkmann), 
reabsorption  takes  two  to  eight  days  ;  or,  use  antiseptic  drainage  or  dissect 
the  bursa  out. 

When  loose  bodies  are  present,  they  should  be  completely  evacuated 
through  an  antiseptic  incision  ;  and  warty  growths,  or  marked  thickening  of 
the  sac,  must  be  treated  by  excision  of  the  latter,  if  relief  is  needed. 

The  deep  bursse  which  may  open  into  joints  are  the  most  difficult  to  treat, 
especially  those  in  the  popliteal  space.  If  counter-irritation,  aspiration, 
pressux-e,  and  rest  fail,  and  something  must  be  done,  antiseptic  drainage  is 
that  something. 

Diseases  of  Tendon  Sheaths. 

These  are  so  similar  to  the  diseases  of  mucous  bursre  that  they  will  be  next 
described. 

Acute  tenosynovitis  is  usually  serous  or  fibrinous,  rarely  suppurative  except 
from  wound.  It  presents  along  the  line  of  a  tendon  the  signs  of  an  acute 
inflammation.  The  surfaces  of  the  sheath  are  often  coated  with  lymph,  so 
that  when  they  move  upon  each  other  a  soft  crepitus  (tenosynovitis  sicca  or 
crepitans'),  felt  both  by  patient  and  surgeon,  occurs.  In  many  cases  the  sur- 
faces are  separated  by  effusion.    Movement  is  painful. 

Wound,  strain,  and  over-use  are  the  chief  causes.  The  tendons  most 
affected  are  the  extensors  of  the  fingers,  thumb,  and  toes,  and  the  peronei. 

Treat  like  acute  bursitis,  immobilizing  the  affected  tendons. 

Chronic  Teno-synovitis. — There  are  several  forms :  1,  distention  of  the 
sheath  with  serous  fluid  or  gelatinous  stuff;  2,  dropsy  with  loose  bodies, 
generally  fibrinous  "  melon  seeds;  "  but  sometimes  cartilaginous,  calcifying 
or  ossifying  nodules  occur,  having  separated  from  synovial  fringes ;  3,  fun- 
gous teno-synovitis,  in  which  the  sheath  is  lined  by  granulation  tissue,  and 
in  which  the  contents  may  turn  out  quite  unexpectedly  to  be  (4)  pus.  The 
two  latter  forms  are  very  chronic,  and  often  cause  disease  of  bones  or  joints 
by  extension.    They  all  impair  movement  considerably. 
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Fig.  61. 


Dropsy  of  the  sheath 
of  a  flexor  tendon  of 
a  finger. 


The  causes  are  the  same  as  for  the  acute  disease,  but  less  intense.  Four- 
nier  describes  a  syphilitic  form.  All  the  long  tendon  sheaths  may  suffer. 
When  the  sheaths  are  crossed  by  annular  ligaments,  as  in  front  of  and  be- 
hind the  wrist,  so  that  a  bilobed  swelling  forms,  it  is  called 
a  compound  ganglion.  This  is  most  common  in  front  of  the 
wrist,  and  loose  bodies  may  almost  fill  the  sac. 

Treatment.  —  Counter-irritation  and  pressure  are  of 
little  value.  Injection  of  iodine,  after  the  contents  of  the 
sac  have  been  well  washed  out,  is  much  used  abroad  in 
dropsy,  simple  or  with  loose  bodies.  Antiseptic  incision 
and  horsehair  drainage  are  preferable.  Should  the  cavities 
become  septic,  suppuration  will  probably  lead  to  sloughing 
of  the  tendon  or  tendons;  very  free  slitting  up  of  the  sheath 
gives  the  best  chance.  Dense  adhesions  will  almost  cer- 
tainly form.  The  involvement  of  bones  and  joints  will 
usually  require  excision  or  amputation. 

Paratendinous  Cysts  or  Simple  Ganglia. — These  are 
bursa-like  cysts  frequently  found  in  the  immediate  vicinity 
of  tendon  sheaths ;  they  are  generally  believed  to  be  her- 
nial protrusions  from  the  sheath,  but  their  contents  are 
very  rarely  reducible  into  the  sheath,  and  upon  dissection 
their  connection  with  the  sheath  is  generally  very  slight. 
But  their  constant  association  with  tendon  sheaths  is  almost 
proof  of  an  original  connection.    Paget  regards  them  as 
due  to  cystic  dilatation  of  synovial  fringes.    The  similar 
cysts  due  to  protrusions  of  the  synovial  membranes  of 
joints,  especially  the  wrist  and  knee,  cannot  in  many  cases 
be  diagnosed  from  these  tendinous  cysts.    The  treatment  of  ganglia  must 
therefore  be  conducted  with  great  care,  lest  a  communication  with  a  joint 
exist. 

Ganglia  are  infinitely  most  common  upon  the  dorsal  surface  of  the  wrist, 
but  may  occur  in  connection  with  any  tendon  sheath.  They  contain  gener- 
ally a  yellow  colloid  material  varying  somewhat  in  consistence  and  depth  of 
color. 

The  causes  are  unknown. 

Symptoms. — A  rounded  swelling,  varying  in  size  from  a  pigeon's  egg 
downward,  tense  and  elastic,  not  tender,  and  covered  by  normal  integuments ; 
when  so  small  as  to  require  full  flexion  of  the  wrist  to  render  them  promi- 
nent, they  seem  of  almost  bony  hardness,  and  resemble  the  head  of  the  os 
magnum.  Some  weakness  of  the  wrist  may  be  complained  of ;  often  they 
cause  inconvenience  only  by  their  appearance  and  size,  or  from  slight  pain 
owing  to  pressure  on  nerves.  The  appearance  of  such  swellings  may  be  the 
first  sign  of  chronic  arthritis. 

Treatment. — The  simplest  method  is  rupture  by  strong  pressure  with 
the  thumb ;  the  contents  must  be  squeezed  out  into  the  subcutaneous  tissue, 
and  spread  through  it  as  far  as  possible.  A  flat  piece  of  lead  wrapped  in 
washleather  must  then  be  firmly  strapped  over  the  bursa,  and  several  times 
a  day  for  the  next  week  the  patient  should  firmly  squeeze  and  rub  the  part, 
with  the  idea  of  irritating  the  bursal  wall,  and  keeping  open  the  tear  in  it 
for  a  little  time.  The  plan  is  not  very  effective ;  often  it  is  impossible  to 
rupture  the  sac  by  such  pressure.  A  fine  tenotomy-knife  should  then  be 
passed  through  the  skin  at  a  little  distance  from  and  along  one  side  of  the 
swelling,  and  a  sweeping  cut  made  into  the  cavity  through  the  whole  of  one 
side  ;  the  contents  must  next  be  squeezed  out,  partly  along  the  blade  ;  and 
finally,  the  whole  inner  surface  should  be  scored  and  scraped  with  the  point 
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and  end  of  the  blade.  The  after-treatment  is  that  before  given.  The  results 
of  this  method  are  much  better  than  those  of  rupture. 

Should  it,  however,  fail,  and  further  treatment  be  necessary,  the  ganglia 
may  be  laid  open  freely,  under  antiseptics,  and  a  bit  of  gauze  placed  in  the 
cavity  to  prevent  superficial  union  ;  or  the  whole  or  greater  part  of  the  cyst 
may  be  excised.  For  fear  of  accidents,  these  operations  should  not  be  in- 
considerately undertaken. 

Compound  Ganglion. — The  situation  and  form  of  the  swelling,  bulging 
above  and  below  an  annular  ligament,  fluctuation  beneath  this  band  and 
perhaps  soft  crepitus  from  loose  bodies,  and  the  limitation  of  movement  of 
the  tendons  affected  render  the  diagnosis  easy  from  everything  except  the 
rare  lipoma  arborescens  (Muller),  due  to  overgrowth  of  synovial  processes. 
Treat  by  antiseptic  incision,  removal  of  loose  bodies,  and  drainage  for  seven 
to  ten  days. 

Injuries  and  Diseases  of  Muscles  and  Tendons. 

Contusions  of  muscles  cause  more  or  less  effusion  of  blood  with  pain,  ten- 
derness, and  inability  to  use  the  part.  Complete  absorption  generally 
occurs,  though  it  may  be  slow.  Rarely  suppuration,  the  skin  having  usually 
been  damaged  by  the  injury  or  leeches,  follows;  it  is  diffuse  and  difficult  to 
treat  with  good  result. 

Sometimes  progressive  atrophy,  said  by  Volkmann  to  be  inflammatory,  re- 
sults from  even  slight  contusions,  or  even  from  not  very  prolonged  pressure 
— e.  g.,  lying  on  arm  for  half  an  hour.  It  occurs  chiefly  in  the  deltoid  and 
rectus  femoris,  and  must  be  met  by  the  constant  current. 

The  result  of  a  blow  may  be  to  cause  rupture  of  the  sheath  of  a  muscle 
and  hernia  of  the  muscular  substance.  The  swelling  is  often  taken  for  a  cyst 
or  tumor,  and  is  most  common  in  the  thigh  and  belly  wall.  No  symptoms 
result. 

Dislocation  of  muscles  and  tendons  rarely  occurs ;  the  peronei  behind  the 
outer  ankle  and  the  biceps  from  its  groove  are  most  frequent.  The  displace- 
ment is  caused  by  some  violent  movement,  and  may  be  permanent,  or  occur 
with  only  certain  movements.  Prolonged  rest  may  do  some  good  for  the 
peronei,  but  dislocation  of  the  long  head  of  the  biceps  is  irremediable. 

Rupture  of  Muscles  and  Tendons. — This  is  frequently  caused  by  vio- 
lent muscular  contraction,  especially  if,  after  illness  or  long  inactivity,  the 
muscles  are  subjected  to  sudden  and  severe  exertion  ;  also  by  contusing  force, 
the  skin  often  escaping.  The  muscles  which  are  most  frequently  ruptured 
are,  the  gastrocnemius,  the  rectus  femoris,  which  sometimes  is  entirely  de- 
tached from  the  patella,  and  the  biceps  flexor  cubiti;  but  more  frequently 
the  tendons  give  way,  especially  the  tendo  Achillis  and  flexor  tendons  of  the 
wrist. 

The  symptoms  of  this  accident  are  sudden  pain,  and  sometimes  an  audible 
snap  ;  hence  the  French  term  coup  defouet.  The  patient  cannot  extend  the 
tendon  as  he  can  in  the  opposite  limb.  A  depression  may  be  felt  with  the 
fingers  at  the  ruptured  part. 

Repair  takes  place  by  the  development  into  fibrous  tissue  of  a  round-celled 
exudation  from  the  divided  ends  and  surrounding  soft  parts.  A  splice  of 
varying  length  is  inserted  in  the  muscle  or  tendon ;  in  cases  of  this  kind,  the 
shorter  it  is,  the  better.  The  latest  results  show  that  in  muscle  a  new  for- 
mation of  muscle-cells  from  the  preexisting  ones  occurs,  so  that  ultimately  a 
short  scar  in  muscle  may  be  obliterated.  At  first  the  new  bond  is  adherent 
to  surrounding  parts ;  it  works  free  as  the  muscle  contracts.    Usually  when 
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the  thickness  of  a  muscle  is  torn,  the  ends  remain  at  some  distance  apart, 
and  can  be  felt  ultimately  as  rounded  swellings. 

Treatment. — The  main  point  is  to  keep  the  injured  part  in  a  state  of 
constant  rest  and  relaxation,  to  bring  the  severed  ends  into  close  approxi- 
mation, and  to  prevent  any  extension  till  union  is  firm.  When  the  tendo 
Achillis  or  the  gastrocnemius  muscle  is  ruptured,  the  knee  may  be  kept  bent 
by  a  string  passing  from  the  heel  of  a  slipper  to  a  bandage  round  the  thigh. 
For  ruptures  of  the  extensors  of  the  thigh,  the  limb  must  be  placed  in  the 
same  position  as  in  fracture  of  the  patella.  If  the  biceps  is  ruptured,  the 
elbow  must  be  kept  bent  to  its  utmost ;  if  the  tendons  about  the  wrist  or 
fingers,  the  forearm  must  be  confined  by  a  splint  with  the  fingers  extended 
or  bent  as  the  rupture  is  on  the  extensor  or  flexor  side  of  the  limb.  The 
even  pressure  of  a  roller  over  the  part  is  also  beneficial.  After  three  or  four 
weeks  of  rest  the  surgeon  may  use  passive  motion — i.  e.,  to  bend  and  extend 
the  joints  of  the  injured  limb  with  his  hands  several  times  successively.  But 
the  patient  must  be  cautious  in  using  the  muscle  for  a  long  time ;  and,  if  it 
be  the  tendo- Achillis,  must  walk  with  a  high-heeled  shoe  for  two  or  three 
months ;  so  that  the  recent  callus  may  not  be  stretched  and  lengthened, 
which  would  cause  permanent  weakness. 

Sometimes  no  position  will  approximate  the  torn  ends ;  nothing  can  be 
done  for  muscles,  as  sutures  will  not  hold  in  them  when  freshly  torn ;  but 
important  tendons  should  be  sutured  at  once. 

In  old  cases  of  rupture,  with  long  union  and  much  loss  of  power,  an  at- 
tempt to  bring  the  ends  together  by  suture  would  probably  fail.  Division 
of  the  bone  to  shorten  the  limb  temporarily  has  been  suggested.  But  it 
seems  probable  that  reparative  surgery  will  find  something  to  transplant 
into  the  gap ;  already  a  case  of  transplantation  of  muscle  into  the  gap  left 
by  excision  of  a  scar  from  the  muscles  of  the  forearm  has  been  reported  as 
successful. 

Open  wounds  of  muscle  are  much  commoner  than  subcutaneous  ruptures. 
If  they  become  septic,  suppuration  is  often  troublesome,  and  may  lead  to 
sloughing,  diffuse  myositis,  and  rapid  scar  contraction,  resulting  in  deformity 
which  is  most  difficult  to  remedy.  Treat  by  fixation  of  part  in  the  best  posi- 
tion, and  antiseptic  dressings ;  in  clean-cut  wounds  numerous  buried  catgut 
sutures  would  hold  together  the  ends  of  muscles  intersected  by  tendon. 

Tendons  are  frequently  wounded.  When  not  completely  divided,  the  chief 
danger  is  that  of  suppurative  teno  synovitis,  which  often  spreads  widely  and 
rapidly  up  the  limb.  If  this  is  avoided,  wounds  of  the  sheath  and  tendon 
yield  a  good  result,  unless  skin  is  also  lost  and  the  whole  gap  must  heal  by 
granulation  ;  everything  is  then  adherent. 

When  the  tendon  is  completely  divided,  it  should  be  sutured  with  catgut. 
If  the  central  end  is  drawn  into  its  sheath  and  cannot  be  brought  down  by 
forceps  and  relaxation  of  the  muscle,  an  incision  must  be  made  into  the 
sheath  higher  up  and  the  tendon  pushed  down  (Madelung).  Quite  recently, 
Gluck  has  obtained  union  of  widely  separated  ends  (from  loss  of  substance), 
by  uniting  them  with  stout  catgut;  the  latter  became  "organized"  and  formed 
the  bond  of  union. 

Atrophy  of  muscle  results  from  many  causes,  and  not  infrequently  comes 
under  the  surgeon's  notice.  One  of  the  commonest  causes  is  simple  disuse, 
well  seen  in  the  muscles  of  the  thigh  above  a  chronically  inflamed  knee  or 
in  those  of  a  limb  which  has  been  some  weeks  in  splints.  In  these  cases, 
fatty  infiltration  may  prevent  loss  of  size  of  the  limb.  Next  it  may  rarely 
occur  from  simple  contusion  or  subcutaneous  laceration  (p.  219),  or  from  vio- 
lent stretching,  as  of  the  deltoid  and  scapular  muscles  after  dislocation  of  the 
shoulder;  in  these  cases  the  influence  of  injury  to  nerves  is  not  excluded. 
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Next  we  come  to  the  results  of  injury  and  disease  of  the  nervous  system.  The 
cases  of  cerebral  paralysis  which  fall  under  the  surgeon's  care  are  those  due 
to  lesions  of  the  motor  area  of  the  cortex  ;  when  these  are  permanent,  they 
cause  only  slow  atrophy  from  disuse,  the  paralyzed  muscles  do  not  show  the 
"  reaction  of  degeneration,"  but  they  are  frequently  the  seat  of  tremors,  rigidity, 
and  contraction — signs  of  descending  sclerosis  in  the  lateral  columns.  Much 
more  frequently  the  surgeon  sees  cases  of  spinal  or  peripheral  paralysis,  due 
either  to  destruction  of  the  great  ganglion  cells  of  the  anterior  cornua  (infan- 
tile and  acute  adult  spinal  paralysis, progressive  muscular  atrophy),  or  to  wound, 
contusion,  or  neuritis  of  motor  nerves,  practically  severing  the  muscles  from 
these  cells.  These  cases  contrast  with  those  due  to  cerebral  lesions;  atrophy 
is  very  rapid — a  matter  of  a  few  days — there  is  no  tendency  to  active  con- 
traction (though  adaptive  shortening  is  frequent),  and  the  "reaction  of  de- 
generation "  is  marked — i.  e.,  the  muscles  soon  cease  to  react  to  the  faradic 
current,  but  exhibit  increased  excitability  to  the  constant;  then  this,  too, 
gradually  ceases  to  cause  them  to  contract.  All  these  signs  are  best  seen  in 
infantile  paralysis,  in  which  one  or  more  limbs  are  paralyzed  either  wholly 
or  as  regards  certain  groups  of  muscles.  The  affected  parts  are  helpless, 
wasted,  pale  or  purplish,  and  cold,  and  they  do  not  grow  in  proportion  with 
the  other  parts  of  the  body. 

Treatment. — When  possible  we  must  treat  the  cause  of  the  atrophy,  by 
curing  the  arthritis  or  fracture  which  prevents  exercise,  by  combating  myo- 
sitis or  neuritis,  by  chiselling  a  nerve  out  of  callus,  or  finding  its  separated 
ends  and  suturing  them.  Treatment  of  the  muscles  themselves  is  always 
most  important,  especially  in  infantile  paralysis.  The  paralyzed  part  should 
be  kept  warmly  covered,  and  cold  douching,  followed  by  friction  with  a 
rough  towel  till  the  surface  reddens,  massage,  and  the  constant  current  em- 
ployed ;  passive  exercise,  and  active  of  all  the  muscles  over  which  the  patient 
has  any  control,  should  be  used  regularly,  every  day,  for  several  months, 
before  the  case  is  despaired  of. 

Permanent  contraction  or  shortening  of  muscles  may  occur  from  constant 
irritation  anywhere  along  the  motor  tract ;  hence  its  frequency  in  descend- 
ing sclerosis  secondary  to  cortical  lesions.  It  occurs  also  when  a  limb  is  kept 
constantly  in  such  a  position  that  a  muscle  is  never  stretched ;  this  is  the 
pathology  of  the  so-called  "contractions"  in  infantile  paralysis — e.g.,  the 
foot  is  constantly  extended,  the  calf  muscles  are  at  their  shortest  and  adapt 
themselves  to  the  position.  It  is  the  connective  tissue  in  them  which  offers 
such  stubborn  resistance  to  flexion.  In  the  latter  class  of  cases  tenotomy  is 
often  required  :  as  also  in  the  class  due  to  interstitial  myositis. 

Ossification  of  Muscles  and  Tendons. — Sometimes,  without  obvious 
cause,  ossification  extends  into  tendons  from  their  insertion ;  usually  this 
happens  near  joints  affected  by  rheumatoid  arthritis  or  where  periostitis  has 
been  going  on.  Sometimes  long  pieces  of  bone  (rider's  bone)  are  found  in 
the  adductors  of  horsemen.  There  is  a  rare  disease  (myositis  ossificans),  oc- 
curring in  young  people,  in  which  bony  masses  form  first  in  the  muscles  of 
the  back  and  neck,  then  in  those  of  other  parts,  greatly  impeding  movement 
and  causing  much  pain. 

Inflammation  of  Muscle. — Some  think  that  muscular  rheumatism  is 
really  a  serous  inflammation  ;  it  often  appears  suddenly  after  an  effort  which 
might  rupture  many  fibres.  Putting  aside  these  vague,  rheumatic  cases, 
myositis,  except  from  wound,  is  rare.  It  is  an  interstitial  process,  and  may 
be  suppurative  or  productive  (fibrous) ;  the  muscle-cells  suffer  secondarily. 
Suppurative  myositis  is  usually  due  to  wound  or  to  infective  irritation  in  pyse- 
mia,  farcy,  and  other  septic  diseases ;  but  abscesses  form  in  the  tongue  and 
within  the  sheaths  of  muscles,  especially  the  rectus  abdominis,  often  without 
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obvious  cause.  There  is  nothing  noteworthy  about  the  symptoms.  Chronic 
interstitial  or  fibrous  myositis,  when  not  due  to  injury,  is  probably  of  syphilitic 
nature;  the  muscle  is  converted  into  a  rigid  cord.  Gummata  occur,  especially 
in  the  tongue.    Tubercle  is  very  rare. 

The  treatment  must  be  conducted  on  ordinary  principles. 

New  Growths  of  Muscle  and  Fasciae. — Of  simple  tumors  of  muscle, 
fibroma  (soft  or  hard),  lipoma,  enchondroma,  and  myxoma  are  the  most 
usual,  though  all  are  very  rare.  Sarcomata — especially  round  and  spindle- 
celled  and  alveolar — are  commoner.  Primary  cancer  does  not  occur,  but 
secondary  nodules,  due  mostly  to  direct  extension  from  primary  foci,  are 
common.  A  tumor  growing  from  the  deep  fasciae  is  in  all  probability  a  sar- 
coma, often  of  the  variety  known  as  recurrent  fibroid,  which  recurs  again  and 
again  locally,  perhaps  taking  years  to  destroy  the  patient.  These  tumors, 
growing  from  superficial  muscles  and  fasciae,  may  at  first  sight  closely  re- 
semble fatty  tumors ;  but  by  putting  the  muscle  into  action  or  endeavoring 
to  move  the  growth  along  the  line  of  greatest  tension  of  a  fascia  it  will  be 
found  fixed  deeply,  whilst  a  fatty  tumor  moves  freely  over  the  deep  parts. 

The  treatment  is  early  and  free  removal. 


CHAPTER  XXI  Y. 

INJURIES  AND  DISEASES  OF  LYMPHATIC  VESSELS  AND  GLANDS. 

Subcutaneous  rupture  of  lymphatics  is  of  course  very  common,  but  the  for- 
mation of  a  persistent  lymph-swelling  is  very  rare.  It  is  probable  that  much 
of  the  early  discharge  from  wounds  comes  from  divided  lymphatics,  especially 
in  regions  like  the  groin  and  axilla,  but  they  soon  close  by  clotting.  There 
are  several  cases  on  record  of  wounds  of  the  thoracic  duct,  either  by  stabs  in 
the  neck  or  wounds  traversing  the  thorax.  Constant  free  escape  of  lymph 
is  the  diagnostic  point,  and  this  loss  rapidly  exhausts  the  patient.  Wilms 
has  reported  a  case  in  which  the  wound  (in  the  neck)  healed  under  a  plug. 
Inflammation  and  suppuration  of  lymphatic  glands — e.  g.,  inguinal — do  some- 
times appear  to  be  connected  with  a  violent  strain,  though  it  is  not  at  all 
clear  how  this  acts. 

Acute  Lymphangitis  is  almost  invariably  due  to  the  absorption  from  some 
breach  of  surface — which  may  possibly  have  healed  when  the  case  comes 
under  observation — of  some  infective  irritant ;  chemical  irritants  may  have 
some  share  in  the  process.  Almost  always  an  unhealthy  sore  is  found  or  an 
infective  inflammation,  as  erysipelas.  The  attacks  of  lymphangitis  which 
precede  the  development  of  true  elephantiasis  will  be  noticed  shortly.  It  is 
probable  that  the  infective  irritants  produce  lymphangitis  only  when  they 
are  arrested  in  the  vessels  by  clotting ;  in  the  great  majority  of  cases  the 
products  of  septic  absorption  pass  into  the  glands  and  may  excite  inflamma- 
tion there. 

Symptoms. — Aching  pain  and  tenderness  along  the  line  of  the  vessels 
leading  from  a  source  of  irritation  are  the  first  signs  of  lymphangitis.  Then 
a  firm  tender  red  stripe,  an  inch  or  more  wide,  somewhat  irregular  in  out- 
line, and  slightly  raised  above  the  skin,  appears ;  often  it  is  made  up  of 
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several  narrower  streaks.  It  is  due  to  lymph-thrombosis  and  to  inflamma- 
tory peri-lymphatic  hypersemia  and  exudation.  The  glands  to  which  the 
vessels  lead  are  swollen  and  tender.  The  general  symptoms  of  moderate 
fever  are  usually  present ;  sometimes  the  onset  is  marked  by  a  rigor  and  all 
the  signs  of  severe  fever.  The  fever  may  be  prolonged,  but  usually  subsides 
in  two  or  three  days. 

Usually  lymphangitis  subsides  without  complication  ;  sometimes  suppura- 
tion occurs  at  some  point,  or  at  several  points  one  after  the  other,  the  course 
being  very  protracted. 

It  must  be  remembered  that  the  deep  or  subfascial  lymphatics  are  liable 
to  inflammation  like  the  superficial,  but  pain,  tenderness,  and  fever  are  the 
only  signs. 

There  is  a  chronic  lymphangitis,  evidenced  by  the  formation  of  a  cord  by 
thickening  and  matting  of  the  vessels.  The  dorsal  lymphatics  of  the  penis 
in  cases  of  hard  chancre  often  furnish  an  example. 

The  treatment  of  acute  lymphangitis  is — antiseptic  treatment  of  the  source 
of  absorption ;  rest,  and  the  free  application  of  glycerine  and  belladonna 
along  the  inflamed  vessels,  and  the  use  of  hot  fomentations.  Cold  fomenta- 
tions of  lotio  plumbi  or  of  1  in  20  carbolic  lotion  have  also  been  recom- 
mended. Abscesses  must  be  opened  early.  Thickening  along  the  lymphatics, 
or  chronic  oedema  of  the  part  after  prolonged  or  frequent  attacks,  will  require 
cold  douching,  friction,  shampooing,  and  careful  bandaging. 

Elephantiasis  Arabum  consists  in  a  slow  hypertrophy  of  the  skin,  areolar 
tissue,  and  bones.  The  epidermis  is  thickened  and  the  papillae  enlarged ;  the 
true  skin  is  immensely  thickened  ;  its  fibrous  structure  dense  and  almost  rigid ; 
the  areolar  tissue  thickened,  its  areolie  expanded,  and  filled  with  gelati- 
nous-looking stuff.  The  microscopical  appearances  are  those  of  hypertrophy 
of  the  tissues  involved.  The  bones  also  of  the  affected  limb  become  enlarged 
and  heavy,  and  the  nearest  lymphatic  glands  are  enlarged.  Its  favorite 
seats  are  the  leg,  which  it  converts  into  a 
huge  pachydermatous  resemblance  of  an  ele-  Fig.  62, 

phant's  leg  (Barbadoes  leg,  Bucnemia,  etc.)  ; 
and  the  male  genitals,  which  it  converts  into 
a  huge  tumor,  reaching  down  to  the  knees, 
and  weighing  perhaps  more  than  100  lbs. 
(Fig.  62).  It  is  particularly  a  disease  of 
warm  climates,  and  is  endemic  in  many 
tropical  places  ;  dark  races  are  more  liable 
than  the  fair ;  men  suffer  more  often  than 
women.    It  is  rare  under  puberty. 

The  onset  of  elephantiasis  is  often  marked 
by  high  fever,  great  pain  in  the  parts 
affected,  and  rapid  inflammatory  swelling  of 
them.  When  the  scrotum  is  affected  acute 
hydroceles  form,  and  the  swollen  cords  may 
dilate  the  abdominal  rings  so  much  that 
hernise  descend  when  the  swelling  subsides 
(Fayrer).  The  surface  of  the  skin  may  be- 
come eczematous  and  discharge  a  chyle-like  Dr.  Wiblin's  patient.  The  curled  pronii- 
Or  offensive  SerOUS  fluid.     These  febrile  and     nence  in  the  front  of  the  tumor  is  the 

inflammatory  paroxysms    tend    to  recur;    hypertropined  prepuce, 
they  may  be  very  frequent,  and  the  increase 

in  size  of  the  part  rapid,  or  few  and  far  between.  Without  them,  however, 
a  slow  increase  in  size  goes  on. 

In  some  cases  clear  bead-like  vesicles  form  on  the  skin,  and  when  pricked 
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discharge  a  coagulable  white  or  pinkish  fluid  :  they  are  varicose  lymphatics 
(Figs.  63,  64).  Attacks  of  chyluria  may  occur,  and  these  are  believed  to 
be  due  to  rupture  of  lymphatics  into  the  urinary  tract.  (W.  Roberts.) 
Often  there  is  no  lymphorrhagia,  no  superficial  varix. 


Fig.  63. 


Lymphatic  varix  of  scrotum  ;  enlarged  gland  is  shown.    From  a  drawing  in  the  Medical  College  Museum, 

Madras. 


Pathology. — Obstruction  of  the  lymphatics  preventing  return  of  lymph 
from  the  part,  and  irritation  starting  from  the  lymphatics  giving  rise  to  the 

inflammatory  attacks,  are  believed  to  be  the  keys 
to  the  disease.  The  endemic  form  of  the  disease 
is  probably  due  to  the  presence  in  the  lymphatics 
of  the  scrotum  or  lower  limb  of  adult  nematode 
worms  three  to  four  inches  long — the  filarise  of 
Bancroft.  These  by  their  irritation  cause  the  in- 
flammatory attacks  and  obstruction  to  the  lymph- 
flow  through  the  inflamed  glands,  whence  may 
follow  varicosity  and  rupture  of  superficial  lym- 
phatics. Abscesses  and  buboes  also  may  occur. 
The  adult  worms  which  really  cause  the  mischief 
are  rarely  found ;  but  at  night  (i.  e.,  during  rest) 
myriads  of  larval  forms  inch  long  may  be 
found  in  the  blood.  Manson  believes  that  these  are  taken  in  by  mosquitoes 
when  they  bite ;  that  they  pass  through  a  developmental  stage  in  these  in- 
sects, then  enter  water,  and  finally  find  their  way  again  to  the  alimentary 
canal  of  man.  He  says  the  distribution  of  elephantiasis  is  that  of  the  mos- 
quito. 

Obstruction  of  lymphatics  occasionally  occurs  from  other  causes  and  pro- 
duces similar  pathological  results.    Thus  we  get  sporadic  cases. 

Prognosis. — The  tendency  is  always  to  increase,  though  often  very 
slowly.    The  bulk  of  the  part,  large  loss  of  lymph,  foul  ulcers,  and  frequent 


Fig.  64. 


A  portion  of  the  above,  natural 
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febrile  attacks  may  exhaust  the  patient ;  frequently  the  general  health  is 
good. 

Treatment. — In  early  stages  removal  from  the  endemic  area  may  lead 
to  arrest  of  the  disease,  especially  in  Europeans.  A  Martin's  bandage  worn 
constantly  may  be  of  use.    The  general  health  must  be  looked  to. 

For  Barbadoes  leg,  ligature  of  the  femoral  or  external  iliac  artery  has 
been  done  with  a  good  deal  of  success.  This  failing,  as  it  often  does,  ampu- 
tation only  remains,  and  this  is  at  present  the  only  treatment  for  elephan- 
tiasis scroti. 

Amputation  of  Scrotum. — First  examine  for  hernia ;  if  one  is  present, 
its  neighborhood  must  be  carefully  avoided.  If  the  tumor  is  large,  the 
patient  should  lie  on  his  back  for  an  hour  before  the  operation  with  the 
scrotum  elevated  by  cords  and  a  pulley  attached  to  the  ceiling.  Then  a 
very  strong  Esmarch's  band  is  applied  and  secured  by  tapes  from  slipping 
forward,  or  a  clamp  of  two  wooden  bars  approximated  by  screws  and  nuts 
may  be  used  (Turner).  Small  flaps  are  now  fashioned  round  the  base, 
where  the  skin  is  healthy  and  simply  dragged  from  surrounding  parts,  to 
cover  the  penis,  testes,  and  raw  surface.  Then  the  penis  is  found  by  thrust- 
ing a  finger  into  the  hole  whence  urine  issues,  and  slitting  up  the  prepuce ; 
it  must  be  quickly  dissected  out — care  being  taken  not  to  divide  the  suspen- 
sory ligament — and  held  up  against  the  pubes.  Next  a  bold  cut  is  made 
obliquely  along  the  direction  of  one  or  other  testis ;  these  glands  generally 
lie  in  large  hydroceles,  and  are  easily  found,  freed,  and  held  up.  Then  by 
a  clean  sweep  the  mass  is  detached.  Any  loose-lying  portions  of  blubber  are 
cleaned  away ;  the  vessels  (of  which  there  may  be  few  or  a  large  number) 
tied  as  the  tourniquet  or  clamp  is  loosened,  the  flaps  sewn  round  the  penis, 
testes,  and  wound,  and  the  whole  dressed  with  a  wool  dressing. 

Lymphadenitis,  or  inflammation  of  lymphatic  glands,  may  be  acute  or 
chronic. 

Acute  lymphadenitis  is  almost  always  secondary  to  some  inflammation  in 
the  area  whence  its  supply  of  lymph  comes.  Sometimes  it  is  referred  to 
strain  or  over-walking  (p.  198).  Lymphangitis  is  much  more  commonly 
absent  than  present,  probably  because  the  glands  arrest  infective  particles 
which  pass  harmless  along  the  vessels.  Organisms  believed  to  be  the  cause 
of  the  primary  inflammation  are  often  demonstrable  in  inflamed  glands. 

Acutely  inflamed  glands  are  swollen,  injected,  much  softer  than  natural,  and 
of  medullary  aspect ;  sometimes  strewn  with  fine  hemorrhages,  sometimes  of 
deep  purple  color  throughout.  The  whole  process  consists  in  dense  infiltra- 
tion of  the  gland  with  round  cells,  which  block  the  lymph-sinuses  completely, 
and  in  the  more  intense  cases  red  corpuscles  escape  in  large  numbers.  In 
slight  cases  resolution  may  occur  rapidly,  but  in  more  advanced  ones  the  pro- 
cess is  slower  and  takes  place  by  fatty  degeneration  of  the  products ;  the 
acute  process  then  commonly  becomes  chronic.  When  suppuration  is  about 
to  occur  yellow  foci  appear  at  different  spots  of  the  cortex,  and  enlarge  and 
blend  more  or  less  rapidly.  Sooner  or  later  the  periglandular  tissue  is  in- 
fected— sometimes  when  the  gland  itself  shows  little  change — and  a  peri- 
glandular abscess  develops ;  this  may  cut  off  the  blood-supply  of  the  gland 
and  cause  it  to  necrose.  In  other  cases  the  interglandular  abscess  bursts 
into  the  subcutaneous  tissue ;  or  the  gland  becomes  adherent  to  the  skin  or 
to  a  serous  or  mucous  membrane,  and  pus  bursts  through  it. 

The  form  of  inflammation  depends  largely  on  the  character  of  the  primary 
disease — i.  e.,  upon  the  nature  of  the  irritant,  which  naturally  tends  to  excite 
in  a  gland  a  process  similar  to  that  which  it  had  set  up  at  the  source.  Thus 
the  poisons  of  erysipelas  and  diphtheria  rarely  cause  suppuration,  that  of 
soft  chancre  and  cadaveric  poisons  frequently  do. 

16 
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Chronic  Lymphadenitis. — Now  and  again  an  acute  lymphadenitis  passes 
into  a  chronic  state ;  the  glands  remain  swollen  and  indurated,  and  may 
never  return  to  the  normal.  Glands  above  some  chronic  inflammation  may 
become  similarly  swollen,  and  upon  section  such  glands  are  grayer  and  more 
opaque  than  normal,  firm,  and  more  or  less  plainly  fibroid  ;  encapsuled  ab- 
scesses, undergoing  absorption,  may  be  found,  the  periglandular  tissue  being 
much  thickened ;  or  there  may  be  yellow  patches  of  fatty  degeneration. 
Syphilis  in  all  its  stages  causes  enlargement  of  glands ;  but  they  rarely  be- 
come very  prominent.  The  pathological  process  is  the  same  as  in  other 
syphilitic  lesions ;  but  gummatous  lymphadenitis  is  rare,  affects  chiefly  in- 
ternal glands,  and  usually  gummata  exist  in  the  organs  whence  the  lymph 
comes.  But  by  far  the  most  common  cases  of  chronic  lymphadenitis  are  the 
scrofulous  glands  which  we  have  shown  to  be  tubercular.  The  histology  of 
these  is  that  of  tubercle  in  general  (p.  93).  In  early  stages,  typical  miliary 
tubercle — the  giant  cell  surrounded  by  epithelioid  cells — may  be  found  with 
few  or  no  signs  of  diffuse  inflammation ;  but  soon  general  round-celled  infil- 
tration of  the  gland  occurs,  followed  by  caseation,  and  either  softening  into 
puriform  cheesy  fluid,  or  inspissation  and  frequently  calcification.  The 
former  result  is  the  more  usual  in  superficial  glands,  the  latter  in  the  mesen- 
teric and  bronchial.  These  cheesy  glands,  especially  bronchial,  are  regarded 
by  Koch  as  the  storehouses  whence  by  some  accident  bacilli  in  small  or  large 
numbers  may  be  sent  all  over  the  body  (p.  97).  To  the  naked  eye  the  glands 
are  at  first  moderately  swollen,  pinkish  or  pale  gray,  and  softer  than  normal ; 
the  swelling  increases,  the  gland  becomes  firmer,  and  small  cheesy  foci  ap- 
pear, especially  towards  the  centre ;  these  enlarge  and  coalesce  till  perhaps 
the  gland  becomes  wholly  cheesy,  or  calcification  or  softening  into  cavities 
occurs.  The  periglandular  tissue  forms  a  dense  capsule  as  a  rule,  but  some- 
times a  periglandular  abscess  forms  and  the  tubercular  gland  may  be  bodily 
eliminated. 

The  symptoms  of  acute  lymphadenitis  are  rapid  painful  enlargement  of  one 
or  more  glands,  accompanied  by  a  good  deal  of  oedema  of  surrounding  tissues 
and  redness  of  skin,  the  latter  varying  with  the  distance  from  the  gland.  If 
a  perilymphatic  abscess  forms  early,  its  diagnosis  is  generally  easy ;  but  when 
pus  forms  slowly  in  the  gland,  it  is  often  very  difficult  to  determine  its  pres- 
ence. The  symptoms  seem  to  point  to  abscess,  but  an  incision  often  evacuates 
no  pus  (see  Morbid  Anatomy). 

The  glands  most  commonly  affected  by  tubercular  lymphadenitis  are  the 
cervical,  bronchial,  and  mesenteric — all  receiving  lymph  from  mucous  sur- 
faces, which,  in  the  strumous,  are  subject  to  chronic  catarrhs;  but  the  cervi- 
cal and  other  superficial  glands  may  probably  become  infected  through  slight 
breaches  of  the  skin,  or  secondarily  to  other  tuberculous  lesions,  either  by 
the  lymphatic  or  the  blood  vessels.  With  regard  to  the  cervical  glands,  it 
has  been  already  noted  (p.  91)  that  strumous  lesions  of  the  skin  are  specially 
frequent  about  the  head  and  face.  One  or  more  glands  enlarge  slowly  and 
painlessly,  the  skin  being  unaffected  and  the  swellings  distinct  from  each 
other.  They  may  remain  permanently  in  this  condition,  or  the  enlargement 
may  continue  and  the  glands  become  matted  together.  After  a  very  varying 
time — weeks  or  years — one  or  several  glands  soften,  the  skin  reddens,  thins, 
and  bursts,  cheesy  pus,  and  perhaps  calcareous  granules,  escape,  and  a  sinus, 
discharging  more  or  less,  remains,  often  for  many  months.  Burrowing  may 
occur  far  and  wide,  and  the  skin  frequently  becomes  extensively  undermined, 
thin,  and  purplish. 

Treatment. — Acute  lymphadenitis  requires  rest,  belladonna,  and  fomenta- 
tion, together  with  attention  to  the  source  of  absorption.  If  an  abscess  forms 
it  should  be  opened,  and  it  is  always  well  to  give  ether  that  this  may  be  done 
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thoroughly  ;  for  an  imperfect  opening  leads  to  burrowing.  Should  a  gland 
be  found  in  the  cavity  it  should  be  removed,  either  bodily  or  with  the  sharp 
spoon.  If  sinuses  form,  rest,  drainage,  well-applied  pressure,  and  stimulant 
injections  may  bring  about  healing ;  but  usually  the  quickest  way  is  to  slit 
them  up,  entirely  or  in  part,  and  to  sharp  spoon  them. 

Chronic  enlargement  is  reduced  by  friction  with  some  ointment,  douching, 
and  constant  pressure.    It  is  often  very  troublesome. 

Tubercular  Glands. — In  all  cases  pay  attention  to  the  general  condi- 
tion. In  the  early  stage  frequent  friction  wTith  ung.  pot.  iod.  is  sometimes 
followed  by  disappearance  of  the  swelling;  ung.  plumbi  iod.,  or  ung.  iod.  is 
used  by  some.  If  a  gland  has  softened  at  once,  and  before  the  skin  is  affected, 
make  a  small  incision  into  it,  and  remove  as  much  of  it  as  possible  with  a  sharp 
spoon  ;  introduce  some  iodoform  into  the  cavity,  and  dress  with  a  deep  dress- 
ing and  salicylic  wool.  If  the  abscess  is  pointing,  treat  similarly.  If  it  has 
burst,  enlarge  the  opening  and  slit  up  sinuses,  if  necessary,  for  draining;  use 
the  sharp  spoon  freely,  endeavoring  to  remove  all  gland  and  tubercular 
granulation  tissue ;  cut  away  all  blue  skin  and  dress  as  above. 

Sometimes  a  gland,  which  is  steadily  enlarging  and  softening  in  spite  of 
treatment,  may  be  removed  entire  before  the  skin  is  involved,  and  rapid 
union  obtained  with  little  scarring.  Occasionally,  too,  one  may  have  to 
remove  a  mass  of  matted  glands  pierced  by  sinuses  from  the  neck,  axilla,  or 
groin  ;  but  the  mass  should  be  the  only  one  or  a  source  of  much  trouble  to 
justify  this. 

Tumors. — Under  the  heading  of  Lymphadenoma  or  Sodgkm's  Disease 
we  have  described  a  progressive  hyperplasia  of  lymphatic  glands  and  other 
lymphoid  structures,  which  it  is  impossible  at  first  to  diagnose  from  inflam- 
matory cases ;  progressive  involvement  of  glands  and  ansemia,  or  leucocy- 
thsemia,  and  the  rarity  of  softening  in  the  former  are  the  points  to  rely 
upon. 

Myxoma  is  the  only  simple  tumor  known  to  develop  primarily  in  lym- 
phatic glands.  All  forms  of  sarcomata  occur  primarily,  even  the  melanotic, 
and  the  alveolar  which  so  closely  resembles  cancer.  They  may  run  a  slow 
local  course,  involving  only  a  group  of  glands;  or  may  prove  intensely 
malignant.  They  differ  from  malignant  lymphoma  in  having  no  tendency 
to  spread  to  other  groups  of  lymphatic  glands.  True  cancers  occur  only  as 
secondary  growths. 


CHAPTER  XXV. 

INJUKIES  AND  DISEASES  OF  BONE. 

Contusion  of  bone  is  frequent.  When  subcutaneous,  simple  periostitis, 
rarely  running  on  to  suppuration,  results.  But  when  compound  and  due  to 
considerable  violence,  especially  gunshot,  it  may  be  followed  by  septic  trau- 
matic osteomyelitis,  and  lead  to  abscess,  necrosis,  or  death  from  embolic 
pyiemia. 

Fractures. 

Definition. — A  fracture  is  a  solution  of  continuity  of  a  bone. 
Exciting  Causes.  —  These  are  two:  Mechanical  violence  and  muscular 
action.    Mechanical  violence  may  be  direct  or  indirect.    It  is  direct  when  it 
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causes  fracture  at  the  part  to  which  it  is  actually  applied,  as  in  fracture  of 
the  clavicle  from  a  violent  blow.  It  is  indirect  when  force  is  applied  to  the 
ends  of  a  bone  (or  chain  of  bones),  and  this  gives  way  at  the  weakest  point, 
as  in  fracture  of  the  clavicle  from  falls  on  the  shoulder  or  hand.  The 
acromial  end  is  rigidly  fixed  by  the  object  against  which  the  shoulder  or 
hand  rests,  the  sternal  end  is  driven  toward  it  by  the  momentum  of  the 
body,  and  the  bone  gives  way  usually  about  the  middle. 

Muscular  action  most  often  breaks  the  patella  or  olecranon  ;  much  more 
rarely  a  long  bone — usually  the  humerus,  then  the  femur,  leg  bones,  or  fore- 
arm bones.  The  sternum  and  pelvis  may  thus  be  broken.  Stretched  liga- 
ments may  drag  off  the  bone  into  which  they  are  inserted. 

Predisposing  Causes. — 1.  Original  conformation,  the  bones  of  some 
people  being  unusually  brittle  without  obvious  causes  ;  rarely,  this  liability 
to  fracture  runs  through  three  or  four  generations.  2.  Atrophy  from  old 
age ;  prolonged  disuse  (accounting  for  the  frequency  of  fracture  during 
attempts  to  reduce  old  dislocations);  in  general  paralysis  of  the  insane,  and 
at  the  ends  of  the  shafts  of  long  bones  in  locomotor  ataxy.  Cases  of  frac- 
ture from  atrophy  during  cancerous  cachexia  are  described,  no  local  growth 
having  been  found.  3.  Rickets  and  mollities  ossium.  4.  The  presence  of 
syphilitic,  tubercular,  or  other  form  of  caries.  5.  The  presence  of  some  new 
growth,  especially  sarcoma  or  cancer  in  the  bone. 

Varieties  of  Fracture. — The  following  are  the  chief:  Simple,  in  which 
there  is  no  wound  affording  either  direct  or  indirect  communication  with  the 
air ;  compound,  in  which  such  communication  exists  from  the  first,  or  appears 
later  from  sloughing  of  the  soft  parts ;  complicated,  in  which  dislocation  of 
the  fractured  bone,  rupture  of  a  large  nerve  or  artery,  or  extensive  injury 
to  soft  parts  coexists.  Fractures  are  incomplete  or  complete.  Examples  of 
incomplete  are — a  splinter  or  apophysis  is  broken  from  a  long  bone  ;  the 
willow  or  green-stick  fracture  (occurring  in  young  bones,  often  rickety,  or  in 
those  softened  by  osteomalacia),  in  which  the  bone  is  not  broken  through, 
but  torn  open  on  one  side  only  like  an  over-bent  green  stick  ( Fig.  65)  ;  a 


Fig.  65. 


Green-stick  or  willow  fracture  of  the  ulna  in  a  young  person.    From  the  Museum  of  the  Medical  College, 

Madras. 

fissure  running  through  more  or  less  of  a  bone,  generally  a  flat  one,  but 
sometimes  a  straight  or  spiral  fissure  is  found  in  a  long  bone,  especially  the 
humerus  or  femur.  When  many  fissures  radiate  from  one  point  the  fracture 
is  starred  or  stellate.  Complete  fractures  may  be  transverse,  longitudinal,  or 
oblique,  according  to  the  relation  of  their  line  to  the  axis  of  a  long  bone ; 
the  first  two  are  rare,  every  degree  of  obliquity  is  common  ;  the  line  of  frac- 
ture is  often  toothed  or  V-shaped ;  in  cases  from  gunshot  or  other  great  vio- 
lence, fissures  commonly  extend  into  neighboring  joints,  or  far  toward  them, 
or  from  similar  causes  the  bone  at  the  seat  of  fracture  may  be  comminuted — 
i.  e.,  broken  into  several  fragments ;  if  these  are  long  and  splinter-like,  the 
fracture  may  be  called  splintered.  As  the  size  of  the  fragments  increases, 
the  comminuted  fracture  passes  into  the  multiple,  in  which  a  bone  is  broken 
at  two  or  more  places,  the  intervening  portions  being  unbroken.  A  fracture 
is  impacted  when  the  smaller  fragment  is  driven  into  and  fixed  in  the  larger 
— e.  g.,  the  neck  of  the  femur  into  the  head  or  into  the  trochanter,  with  or 
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without  splintering  of  the  latter.  A  hole  punched  through  a  bone  such  as 
may  be  made  in  a  flat  bone  by  a  bullet  is  called  a, perforated  fracture,  and  a 
puncture  made  by  a  pointed  instrument,  a  punctured  fracture.  Separation 
of  an  epiphysis  may  occur,  is  most  common  between  ten  and  twenty  years ; 
all  are  usually  united  by  twenty-five ;  any  epiphysis  may  suffer,  but  the 
lower  of  the  femur  and  radius,  the  upper  of  the  humerus  and  tibia,  do  so 
most  frequently.  Such  fractures  may  occur  through  the  epiphysial  carti- 
lage, or  this  may  carry  away  with  it  a  thin  layer  of  the  shaft ;  in  the  former 
case  soft  crepitus  only  will  be  obtainable.  After  such  injuries  the  epiphysis 
may  ossify  early,  and  growth  of  the  bone  be  seriously  curtailed.  Fractures 
into  or  in  the  immediate  neighborhood  of  joints  are  very  likely  to  leave  im- 
paired movement  from  exuberant  callus  or  slight  displacement  of  the  frag- 
ments. 

An  examination  for  fracture  should  be  made  once  for  all  and  thoroughly; 
an  anse3thetic  is  often  necessary.  If  so  much  swelling  is  present  that  it  is 
impossible  to  feel  the  bones,  fix  the  part  in  the  best  possible  position  for  re- 
covery, and  use  ice  if  swelling  is  increasing ;  if  not,  fomentations  to  promote 
absorption.  It  is  always  well  to  feel  the  pulse  beyond  the  injury  to  see  that 
the  main  vessels  are  sound. 

Signs  of  Fracture. — (1)  Abnormal  mobility ;  (2)  Deformity ;  (3)  Crepitus, 
are  the  chief ;  localized  pain,  tenderness,  and  swelling,  and  helplessness  of 
the  injured  part  are  sometimes  of  value. 

Abnormal  mobility  is  detected  by  simply  pressing  on  a  bone  (sternum,  rib, 
or  skull),  by  rotating  the  distal  portion  of  the  bone  (radius,  femur)  with  the 
thumb  placed  on  the  upper  to  see  whether  it  moves  with  the  lower,  or  by 
grasping  the  bone  with  both  hands  at  various  spots  and  trying  to  obtain 
movement,  either  angular  or  transversely  to  the  axis  of  the  bone,  between 
the  portions  held.  If  found,  this  is  proof  positive  of  fracture,  such  a  condi- 
tion as  an  old  ununited  fracture  being  eliminated.  But  it  may  be  impossible 
to  seize  or  press  upon  the  bone,  or  the  fracture  may  be  incomplete  or  im- 
pacted, and  mobility  consequently  absent,  and  in  some  cases  with  slight  dis- 
placement spasm  of  the  muscles  may  keep  the  fragments  securely  locked. 
Deformity  is  due  to  displacement  of  the  fragments,  and  this  may  be  angular, 
lateral,  longitudinal,  or  rotatory — terms  which  explain  themselves.  Dis- 
placement is  due  to  the  direction  of  the  fracturing  force  and  of  the  line  of 
fracture,  to  the  action  of  muscles  and  of  the  weight  of  the  part,  and  to  man- 
ipulation. Angular  deformity,  swelling  from  overlapping  or  projection  of 
fragments,  shortening  or  eversion  or  inversion  of  the  limb  below  the  fracture, 
may  be  obvious  at  a  glance,  or  careful  measurement  may  be  required ;  but 
deformity  is  absent  in  simple  fissures  of  flat  bones,  and  even  in  some  complete 
fractures  of  limb  bones,  especially  in  children ;  and  it  is  undiscoverable 
clinically  in  many  fractures  of  thickly  covered  bones  and  in  cases  of  slight 
impaction.  It  is,  however,  the  most  important  sign  of  impacted  fractures. 
Habitual  deformity  must  not  be  confounded  with  fracture  or  dislocation. 
When  a  person,  after  a  fall  or  other  accident,  is  found  to  have  a  limb  short- 
ened or  misshapen,  the  surgeon  should  always  ask  whether  or  not  there  was 
any  deformity  before  the  accident,  else  he  may  fall  into  the  ridiculous  error 
of  treating  an  old  deformity  as  if  it  were  a  recent  injury.  Crepitus  i3  the 
sensation  communicated  to  the  ear  or  hands  when  the  fractured  bones  are 
grated  against  each  other,  by  proceedings  similar  to  those  employed  for  de- 
tecting abnormal  mobility.  It  is  absent  when  the  fragments  are  separated 
by  displacement,  or  by  the  intervention  of  muscle ;  also  when  they  are  firmly 
impacted  or  even  locked  by  muscular  spasm  in  cases  where  the  bone  cannot 
be  fairly  grasped  above  and  below  the  fracture.  Crepitus  is  simulated  by 
the  crepitation  of  blood  coagulated  in  the  subcutaneous  tissue,  and  still  more 
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closely  by  the  grating  in  joints  affected  by  rheumatoid  arthritis,  which  is 
often  conducted  along  a  limb  for  some  distance. 

Localized  pain,  tenderness,  irregularity  of  bone,  or  swelling,  are  often  of 
much  value  in  cases  due  to  indirect  violence  or  to  muscular  action,  and  espe- 
cially where  only  one  of  two  bones  is  broken.  The  pain  may  be  detected  by 
direct  pressure  and  by  gentle  rotation ;  where  there  are  two  bones,  by  squeez- 
ing them  towards  each  other,  grasping  them  as  far  as  possible  from  the 
painful  spot. 

Helplessness  of  the  part  is  characteristic  of  fracture,  but  complete  loss  of 
power  is  not  uncommon  in  painful  contusions.  Also,  considerable  power  is 
retained  in  incomplete  or  impacted  fractures,  and  even  in  rare  cases  of  com- 
plete unimpacted  fractures,  the  patient  being  perhaps  able  to  walk  after 
fracture  of  the  neck  of  the  femur.  Ordinarily  movement  of  a  broken  limb 
is  freer  than  normal ;  but  it  may  be  characteristically  limited  in  impacted 
fractures — e.  g.,  complete  rotation  in  of  the  leg  is  impossible  in  impacted 
fracture  of  the  neck  of  the  femur. 

Repair. — For  a  few  days  the  broken  ends,  sharp  and  more  or  less  denuded 
of  periosteum,  lie  in  partially  coagulated  blood  among  bruised  and  torn  tis- 
sues. The  vessels  of  all  parts  irritated  by  the  injury  and  subsequent  move- 
ments of  the  fragments  allow  fluid  and  corpuscles  to  pass  freely  out,  granu- 
lation tissue  develops,  and  the  blood  disappears  before  it.  By  the  tenth  day 
this  soft,  pink  tissue  is  present  in  quantity,  infiltrating  the  soft  parts,  sur- 
rounding the  bones,  and  forming  a  plug  in  the  medullary  cavity.  By  the 
fourteenth  this  tissue  is  a  good  deal  firmer,  and  a  membrane  continuous  with 
the  periosteum  appears  on  the  surface  of  the  spindle-shaped  swelling,  into 
which  the  ends  of  the  bone  are  stuck  as  into  soft  sealing-wax  (Billroth)  The 
new  tissue  is  called  provisional  or  temporary  callus,  the  ring  outside  being  the 
external  or  periosteal,  the  plug  inside  the  internal  or  myeloid  (Fig.  66).  The 
amount  of  this  provisional  callus  varies  directly  with  the 
Fig.  66.  amount  of  movement  permitted  to  the  fragments — i.  e.,  the 
amount  of  irritation  of  tissue ;  it  is  greatest  in  fractured 
ribs,  least  or  absent  in  fissures  of  the  skull,  and  always  in 
larger  quantity  where  a  bone  is  thickly  than  where  it  is 
thinly  covered — e.  g.,  on  back  and  outer  rather  than  on  inner 
side  of  tibia.  In  man  the  periosteal  callus  does  not  usually 
form  a  complete  ring;  it  fills  up  angles  and  gaps  caused  by 
displacement. 

Ordinarily  this  granulation  tissue  begins  in  the  third 
week  to  ossify  directly  or  after  conversion  into  fibrous  tis- 
i     sue ;  if,  however,  there  is  much  movement  of  the  fragments, 
f     islets  of  cartilage  appear — they  are  common  round  broken 
ribs,  and  conversion  into  cartilage  is  usual  in  animals. 

Ossification  begins  in  the  periosteal  callus  and  appears 
later  in  the  myeloid,  it  starts  round  the  vessels  passing 
from  the  callus  to  the  bone,  at  points  most  distant  from 
them ;  tubes  of  bone  form  and  become  lined  by  angular 
osteoblasts,  which  lay  down  layers  of  bone  and  establish 
Haversian  systems.  The  periosteal  bone  thus  becomes  dense  and  adheres 
more  and  more  firmly  to  the  broken  ends,  and  holds  them  strongly  together. 
Ossification  of  the  provisional  callus  is  complete  from  the  fourth  to  the  eighth 
week,  according  to  the  size  of  the  bone ;  and  then  the  part  is  again  fit  for 
work. 

Slowly  a  round-celled  exudation  from  the  vessels  has  been  enlarging  the 
Haversian  spaces  of  the  broken  ends,  and  the  granulation  tissue  in  one  frag- 
ment, either  directly  or  mediately  through  the  provisional  callus,  joins  that 
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in  the  opposing  fragment.  By  this  melting  together  of  the  broken  ends  and 
subsequent  ossification  of  the  uniting  material,  permanent  or  definitive  callus, 
the  bone  is  rendered  continuous.  Ossification  of  the  permanent  callus  begins 
after  that  of  the  provisional  is  complete,  and  ends  usually  about  the  fourth 
month.  Absorption  of  all  unnecessary  temporary  callus  is  the  end  of  the 
process.  In  accurately  set  fractures,  after  a  year  or  two,  the  medullary 
canal  may  be  opened  up  and  possibly  all  trace  of  fracture  removed ;  as  a 
rule,  some  evidence  of  displacement  remains. 

When  compound  fractures  are  septic,  the  granulation  tissue  is  exposed  to 
constant  irritation,  and  suppurates  freely  :  some  necrosis  generally  occurs, 
and  thus  it  may  be  many  months  before  healing,  if  it  occur  at  all.  Even  if 
they  do  not  suppurate,  compound  fractures  heal  more  slowly  than  simple. 

Though  other  tissues  help  in  producing  the  material  which  ossifies,  prob- 
ably none  of  it  would  ossify  in  the  absence  of  periosteum.  If  the  shaft  of  a 
bone  be  removed  subperiosteally,  the  granulation  tissue  produced  frequently 
ossifies  and  a  new  bone  forms. 

The  vital  processes  in  bone  are  not  very  active ;  hence  we  find  that  com- 
pletely detached  fragments,  protected  from  all  .septic  irritation,  derive  suffi- 
cient nourishment  from  the  surrounding  fluids  to  maintain  life  until  they 
contract  fresh  adhesions ;  by  transplanting  bits  of  bone  under  aseptic  condi- 
tions, Macewen  has  built  up  part  of  an  ulna.  The  effect  of  sepsis  is  shown 
by  the  necrosis  so  common  in  compound  fractures. 

Treatment. — When  a  person  has  received  an  injury  which  may  have 
caused  fracture,  especially  of  a  lower  extremity,  it  is  very  important  to  pre- 
vent him  from  endeavoring  to  rise ;  for  the  bone  is  thus  frequently  thrust 
through  the  skin,  and  displacement  and  injury  of  tissue  much  increased. 
He  should  not  be  lifted  until  either  the  absence  of  such  an  injury  is  ascer- 
tained or  the  part  is  properly  taken  care  of.  If  the  leg  is  broken,  one 
person  should  hold  it  alone,  whilst  others  lift  or  carry.  Further  injury 
having  been  guarded  against  by  tying  the  legs  securely  together  at  knee  and 
ankle,  or  by  the  application  of  some  temporary  splint  (e.  g.,  sticks,  umbrella 
frame,  bundles  of  straw),  the  patient  may  be  carried  home  on  a  litter  made 
of  two  poles  and  a  sack  or  horsecloth.  A  broken  arm  may  be  safely  held 
by  the  other  hand  or  placed  in  a  handkerchief  sling.  The  patient's  bed 
must  be  made  as  firm  and  level  as  possible ;  in  fractures  of  the  thigh  a  door 
or  planks  should  be  placed  beneath  the  mattress.  The  patient  may  then  be 
placed  upon  it  and  examined,  clothes  which  are  at  all  difficult  to  remove 
being  cut  up  along  the  seams.  Whilst  splints  are  being  prepared,  have  the 
part  washed  as  thoroughly  as  possible  with  soap  and  water  and  a  flannel. 
When  it  is  necessary  to  fetch  apparatus,  place  the  limb  in  the  most  com- 
fortable position  (thus  it  is  usually  best  to  place  the  leg  on  the  outer  side, 
with  hip  and  knee  pretty  fully  bent)  and  steady  it  with  sand-bags,  bricks 
wrapped  up,  or  handkerchiefs  passing  from  the  knee  and  ankle  to  the  bed 
frame. 

The  general  indications  for  treatment  are :  (1)  to  place  the  fragments  in 
their  natural  position  ;  (2)  to  keep  them  together  at  perfect  rest  until  they 
are  firmly  united.  The  first  indication  is  fulfilled  by  the  reduction  or  setting 
of  the  fracture.  This  must  be  done  as  soon  as  possible  and  with  the  smallest 
amount  of  force,  all  opposing  muscles  being  relaxed  by  position.  Thus,  in 
fractures  of  the  leg,  the  patient  should  lie  on  his  back  and  the  hip  and  knee 
be  bent  to  a  right  angle  to  relax  the  calf  muscles,  all  apparatus  being  ready. 
One  assistant  now  takes  the  foot  and  makes  extension — i.  e.,  steadily  pulls 
upon  it — whilst  another,  grasping  the  thigh  with  both  hands  just  above  the 
knee,  holds  it  immovable  or  makes  counter- extension.  The  surgeon  watches 
and  manipulates  the  fragments,  directing  the  assistant  to  pull  in  this  or  that 
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line  or  to  rotate,  and  when  they  are  drawn  into  place  the  assistants  main- 
tain extension  until  he  has  applied  some  retentive  apparatus.  The  correc- 
tion of  rotatory  displacement  is  often  forgotten,  especially  in  the  lower  limb. 
Considerable  force  is  sometimes  required  to  overcome  the  interlocking  of 
fragments,  and  anaesthesia  is  often  necessary.  It  is  a  rule  in  treating  frac- 
tures to  fix  the  joint  above  and  below  the  injury,  but  the  upper  may  be  left 
free  when  it  is  far  above  the  fracture. 

Retentive  Apparatus.  Splints. — Some  fractures  are  treated  without 
any  apparatus;  usually  some  means  are  adopted  to  fulfil  the  second  indica- 
tion— i.  e.,  to  keep  the  part  at  rest  and  prevent  displacement;  perhaps  merely 
a  bandage  or  strapping,  more  often  a  splint.  A  splint  may  be  required 
simply  to  immobilize  a  joint;  usually  it  is  employed  to  prevent  lateral, 
angular,  and  rotatory  displacement,  and  often  to  maintain  extension. 

Splints  are  divided  into  the  movable,  movable  immovable,  and  immovable. 
The  movable  are  made  chiefly  of  wood,  tin,  perforated  zinc, poroplasiic,  leather, 
or  gutta-percha ;  they  are  applied  with  ordinary  bandages  which  become 
loose  every  few  days,  require  reapplication,  and  necessitate  more  or  less  dis- 
turbance of  the  fracture.  Many  wood  and  metal  splints  are  constructed  for 
special  fractures;  but  a  deal  plank,  four  inches  wide  and  one  and  one-half 
inch  thick,  will  enable  a  surgeon  to  treat  a  large  number  of  fractures  success- 
fully. The  three  last  named  materials  are  cut  out,  softened,  and  moulded 
to  limbs  as  the  cases  present  themselves. 

Flat  wooden  splints  should  be  wider  than  the  limb  to  which  they  are 
applied,  and  this  is  of  especial  importance  in  fractures  of  the  forearm,  where 
the  bones  may  be  pressed  toward  each  other  by  the  bandage.  They  require 
padding  with  a  folded  soft  towel,  strips  of  old  blanket,  or  pads  made  of  tow 
or  cotton-wool  sewn  in  soft  muslin. 

In  the  emergencies  of  military  and  railway  surgery,  strong  splints  can  be 
improvised  with  the  smaller  gauges  of  telegraph  wire,  which  can  be  bent 
into  the  required  shape  by  the  fingers  or  dressing  forceps,  and  easily  cut  with 
a  strong  pair  of  scissors.    (Brit.  Med.  Journ.,  June  19  and  26,  1876.) 

It  is  a  rule  never  to  apply  a  bandage  to  a  limb  beneath  a  movable  splint, 
as  it  may  cause  strangulation  if  the  limb  swell.  Splints  should  generally  be 
applied  to  the  limb  in  that  position  in  which  it  is  afterward  to  remain. 
When  splints  are  used  to  prevent  longitudinal  displacement,  and  therefore 
bandaged  tightly  to  the  limb,  the  parts  below  must  be  equally  supported  by 
bandages  or  they  will  swell  greatly.  Prominent  bony  points  must  be  care- 
fully protected  by  "  ring  "  pads,  or  the  soft  parts  will  slough  over  them.  In 
all  cases  the  tips  of  the  fingers  or  toes  must  be  left  bare  in  order  that  the 
state  of  the  circulation  in  the  part  may  be  tested  by  pressing  upon  them. 

Strips  of  stout  webbing  with  buckles  are  most  useful  for  fixing  splints  be- 
fore applying  a  bandage. 

The  movable-immovable  and  immovable  appliances  are  made  of  plaster  of 
Paris,  tripolith,  gum  and  chalk,  starch,  paraffin,  egg  and  flour,  silicate  of 
soda.  Splints  of  these  materials  become  loose  only  by  shrinking  of  the  con- 
tained part ;  ordinarily  they  are  applied  once  for  all  and  are  therefore 
called  immovable.  They  afford  uniform  support  to  the  injured  tissues,  and 
the  fracture,  once  set,  is  not  disturbed  until  it  is  united.  But  should  cir- 
cumstances necessitate  its  occasional  examination,  many  of  the  above 
materials  may  be  used  to  form  splints,  which  are  removable  at  pleasure,  and 
still  retain  the  qualities  above  mentioned. 

Plaster  of  Paris  is  most  generally  employed.  To  apply  it,  the  limb  should 
be  thoroughly  washed,  carbolized,  and  dried;  then  wrapped  in  one  or  more 
layers  of  boracic  lint  smoothly  laid  on.  Loose  muslin  ("crinoline")  band- 
ages, into  the  meshes  of  which  plaster  has  been  freely  rubbed,  are  thoroughly 
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soaked  in  water,  squeezed  moderately  dry,  and  rolled  round  the  part  without 
any  pulling.  When  the  lint  is  covered  with  one  layer  of  bandage,  long 
strips  of  tin,  three-quarters  of  an  inch  wide,  are  placed  at  intervals  all  round 
the  fracture,  secured  by  two  layers  of  bandages,  and  the  limb  held  in  posi- 
tion until  the  plaster  has  set  i.  e.,  about  ten  to  fifteen  minutes.  This 

answers  admirably  for  simple  fractures  of  the  leg,  and  may  be  applied  imme- 
diately except  when,  from  direct  violence  or  pressure  of  the  fragments, 
sloughing  of  skin  is  probable,  or  when  there  is  much  and  increasing  swelling 
from  extravasation,  or  a  large  artery  has  been  torn  ;  or  when  any  acute  in- 
flammatory condition  is  present  (Gurlt). 

Should  the  existence  of  small  wounds  or  doubtful  contusions  render  it 
desirable  to  examine  a  fracture  from  time  to  time,  the  Bavarian  or  book-back 
splint  may  be  used.  Suppose  the  leg  is  to  be  put  up;  cut  two  pieces  of  coarse 
flannel,  each  like  two  Cline's  splints  joined  together  behind  and  large  enough 
to  surround  the  leg  and  foot,  with  two  inches  to  spare.  Fasten  them  together 
by  two  rows  of  stitching,  half  an  inch  apart,  along  the  mid  line  behind. 
Place  them  beneath  the  leg  and  bring  together  the  inner  by  stitches  along 
the  front  of  the  leg,  dorsum,  and  sole  of  the  foot.  Thick  plaster-cream 
is  now  rubbed  in  and  spread  smoothly  over  it  to  the  depth  of  half  an  inch  ; 
then  the  outer  pieces  are  brought  together  firmly,  pressed  down  on  the  plaster, 
and  cut  off  close  to  the  mid-line.  When  necessary,  the  stitches  in  front  may 
be  cut  and  the  splint  opened,  the  seam  along  the  back  acting  as  a  hinge;  it 
is  reapplied  with  a  bandage.  Much  less  brittle  splints  are  made  by  mould- 
ing to  the  limb  several  layers  of  muslin,  or  fewer  of  flannel  or  sacking,  wrung 
out  of  water  and  then  thoroughly  steeped  in  plaster-cream.  A  plain  bandage 
should  be  used  to  bind  them  to  the  limb  whilst  setting ;  it  adheres  to  them, 
and  when  cut  down  in  front  acts  as  a  hinge  behind.  Splints  of  almost  any 
shape  may  thus  be  made;  anterior,  posterior,  or  lateral ;  when  a  considerable 
bend  must  be  made,  cut  the  layers  partly  through  on  each  side,  and  interlace 
the  flaps ;  the  splint  will  be  stronger  if  the  cuts  in  successive  layers  do  not 
correspond  exactly.  When  the  cuts  in  the  bandage  gape,  interleave  short 
bits  of  soaked  bandage. 

Such  splints  may  be  rendered  waterproof  by  frequent  painting  with  shellac 
varnish  or  hot  paraffin,  and  the  absorption  of  urine  or  discharges  prevented. 
But  when  a  wound  is  to  be  left  uncovered  from  which  much  discharge  is 
expected,  or  which  is  to  be  treated  antiseptically,  a  window  cut  in  the  splint 
will  usually  be  insufficient ;  a  break  must  usually  be  made.  This  is  bridged 
over  by  two  or  more  pieces  of  hoop  iron  or  stout  telegraph  wire,  held  between 
the  layers  of  bandage  above  and  below  the  wound,  and  bent  out  into  brackets 
opposite  the  gap,  so  that  the  dressing  and  bandages  may  pass  easily  beneath 
them.  Projecting  loops  made  in  the  anterior  wire  are  often  used  for  slinging 
the  limb.  If  the  part  is  heavy,  plaster  must  be  used  for  the  splint ;  but  if 
light,  bandages  steeped  in  paraffin,  setting  a  little  above  the  body-tempera- 
ture, will  answer  well.  In  either  case  the  angle  between  the  skin  and  splint 
should  be  caulked  with  a  little  wool,  painted  freely  with  hot  paraffin. 

After  the  early  application  of  immovable  splints,  it  is  well  to  raise  the 
limb  for  twenty-four  hours,  to  aid  the  splint  in  arresting  swelling.  The 
fiugers  or  toes  should  be  carefully  watched  ;  if  they  become  bluish,  cold, 
numb,  and  swollen,  and  blood  driven  from  matrix  of  nail  returns  slowly,  the 
splint  should  be  at  once  cut  up ;  pain  may  be  slight  or  absent  though  gan- 
grene is  commencing.  The  surgeon  should  always  see  the  patient  in  six 
hours. 

When  there  is  a  tendency  to  longitudinal  displacement  plaster  cannot  be 
relied  upon  to  prevent  it  in  the  thigh  or  arm,  as  there  is  no  bony  point  above 
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upon  which  it  can  hold.  Such  cases  should  be  otherwise  treated  till  the  ten- 
dency to  displacement  is  over,  when  the  permanent  splint  may  be  applied. 

A  patient  with  a  bad  fracture  is  best  kept  in  bed  until  pain  and  swelling 
have  subsided.  Many  fractures  of  the  upper  limb  may,  however,  be  treated 
without  such  confinement.  Fractures  of  the  lower  limb  must  be  kept  at 
rest  (unless  due  to  very  slight  violence)  for  three  or  four  days,  until  it  is 
certain  that  serious  swelling  is  not  going  to  occur  beneath  the  splint ;  and 
fractures  of  the  femur  are  best  kept  in  bed  until  the  tendency  to  displacement 
and  shortening  is  over — i.  e.,  three  to  four  weeks.  They  may  then  get  about 
on  crutches  with  the  leg  slung  from  the  neck. 

At  the  expiration  of  four  to  six  weeks  in  the  upper,  and  five  to  ten  in  the 
lower,  the  bone  is  carefully  examined  for  abnormal  mobility,  and  tested  as 
to  its  power  of  bearing  weight  or  strain.  The  examination  proving  satis- 
factory, splints  are  replaced  by  a  flannel  bandage,  and  the  patient  is  allowed 
to  begin  to  use  his  limb,  crutches  being  given  up,  in  the  case  of  the  lower 
extremity,  as  the  patient  gains  confidence  in  his  limb. 

A  few  general  points  require  mention.  Thus  shock  may  require  treatment 
(p.  166);  retention  is  common  after  injuries  of  the  lower  limb  and  requires 
the  catheter;  constipation  due  to  confinement  may  require  attention.  If 
pain  and  starting  are  troublesome  during  the  first  few  days,  opium  in  grain 
doses,  once  to  thrice  daily,  is  the  best  remedy. 

Course  of  a  Simple  Fracture. — When  a  recent  fracture  has  been  well 
put  up,  pain  soon  subsides ;  some  swelling  forms  at  the  seat  of  injury,  and 
perhaps  a  few  bullae  rise.  In  a  week  or  ten  days  these  subside,  the  skin  be- 
coming discolored  by  blood-coloring  matter  soaking  into  it,  and  swelling  due 
to  callus  round  the  bones  is  revealed.  After  most  severe  fractures  there  is 
slight  fever,  beginning  within  six  hours  of  the  accident,  reaching  its  maxi- 
mum in  twenty -four  to  forty -eight  hours,  and  lasting  three  to  ten  days 
(Horsley).  This  is  the  purest  traumatic  fever ;  it  is  more  marked  in  the 
young  than  in  the  old,  rarely  rises  much  above  100°,  and  appears  to  be  due  to 
irritation  of  sensory  nerves,  and  to  absorption  of  blood-ferment  and  of  pyro- 
genous  bodies  resulting  from  simple  inflammation,  the  more  prolonged  forms 
being  associated  with  a  good  deal  of  swelling.  Similar  fever  results  from 
severe  contusions  without  fracture.  It  does  not  disturb  the  general  state. 
In  all  cases  some  fat- embolism  probably  occurs  ;  the  droplets  of  fat,  liberated 
from  the  crushed  marrow  and  subcutaneous  tissue,  enter  lymphatics  and 
veins,  and  are  carried  by  the  blood  current  to  the  lung  arterioles  and  capil- 
laries first,  then  to  those  of  organs  beyond.  Many  of  the  little  masses  reach 
the  kidneys,  and  Riedel  states  that  he  found  fat  free  in  the  urine  about  the 
third  or  fourth  day  in  forty- two  per  cent,  of  the  cases  he  examined,  and  it 
may  be  found  again  at  the  tenth  to  fourteenth  day ;  in  the  first  few  days  a 
little  albumen  and  casts,  especially  a  peculiar  brown  granular  cast,  were 
often  present  (D.  Zeitschr.  f.  Chir.,  vol.  x.  p.  539) ;  but  in  a  considerable 
number  of  simple  fractures  examined  at  University  College  Hospital,  I  failed 
to  detect  fat,  and  albumen  and  casts  were  rarely  met  with.  Horsley  speaks 
similarly. 

Complications  of  Simple  Fracture. —  Comminution,  multiple  fracture, 
fracture  higher  up  in  the  same  limb,  increase  greatly  the  difficulties  of  treat- 
ment, but  require  no  special  notice ;  dislocation  of  a  fractured  bone  will  be 
noticed  later.  The  extension  of  fissures  into  joints  leads  to  effusion  of  blood  and 
inflammatory  fluid,  which  are  generally  absorbed  without  trouble,  but  the 
patient  should  be  warned  that  impaired  movement  may  remain  ;  sometimes 
strumous  arthritis  starts  after  such  an  injury.  The  soft  parts  may  be  much 
injured  by  direct  violence,  or  by  the  sharp  fragments  in  cases  due  to  indirect 
force.    So  long  as  the  skin  and  great  vessels  remain  sound,  such  laceration, 
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and  the  swelling  which  results,  are  not  very  serious  ;  but  if  the  skin  is  killed, 
or  abraded  or  wounded  over  an  extravasation  which  extends  with  little  inter- 
ruption to  the  fracture,  the  probability  is  that  the  latter  will  become  second- 
arily compound.  The  later  this  occurs  the  less  serious  is  it,  as  formation  of 
granulation  tissue  will  be  more  advanced  and  will  diminish  septic  absorption. 
But  sepsis  should  be  prevented  by  putting  up  aseptically  all  cases  in  which 
the  skin  is  injured.  The  results  of  extensive  subcutaneous  laceration  are 
swelling,  ecchymosis  of  the  skin,  and  formation  of  bullae;  they  are  best  pre- 
vented by  elevation  and  uniform  gentle  compression  with  wool,  outside  which 
splints  may  be  applied.  Bulla?  should  be  pricked,  dusted  with  iodoform, 
and  covered  with  salicylic  wool.  Wound  of  a  main  artery  and  formation  of 
an  arterial  hsematoma  is  a  rare  and  serious  complication,  most  common  in 
fractures  of  the  femur  low  down  (popliteal)  and  of  the  tibia  high  up  (post, 
tibial),  the  vessels  at  these  spots  lying  close  to  the  bones.  The  vessel  may 
be  wounded  at  the  time  of  the  accident  or  later.  An  artery  may  be  simply 
bruised,  and  thrombosis  result;  or  it  may  be  torn  across  and  not  bleed  ;  or  it 
may  be  torn  completely  or  incompletely  across  and  bleed  into  the  tissues.  A 
deep  diffuse  swelling  then  forms,  and  at  first  increases  rapidly,  and  the  signs 
of  superficial  extravasation  may  also  be  present ;  the  limb  below  becomes 
cold,  pale,  swollen,  and  numb,  and  pulsation  is  absent  in  the  distal  portion 
of  the  main  artery.  When  extension  becomes  limited  by  coagulation  and 
resistance  of  the  tissues,  a  cavity  remains  round  the  torn  ends  of  the  vessel, 
and  here  some  thrill  or  pulsation  often  develops  (arterial  hsematoma,  trau- 
matic "aneurism").  The  chief  danger  of  this  complication  is  that  it  may 
lead  to  gangrene  of  the  limb,  by  interruption  of  the  arterial  supply  and  by 
pressure  on  the  veins;  and  laceration  of  numerous  small  vessels,  most  likely 
to  occur  from  direct  violence,  will  much  increase  the  difficulty  of  maintain- 
ing the  circulation.  As  to  treatment,  in  early  cases,  elevation  and  compres- 
sion of  the  main  artery  for  half  to  one  hour  may  be  tried  with  a  view  to 
limiting  the  extravasation,  the  part  being  wrapped  in  wool.  If  a  localized 
hematoma  result,  the  fracture  must  be  treated  as  usual,  and  the  complication 
may  disappear  under  the  necessary  rest  and  compression.  Should  it  not  do 
so,  digital  compression  of  the  main  trunk  has  succeeded  in  several  cases. 
Failing  this,  wait  until  the  fracture  is  united;  then  the  most  certain  treat- 
ment is  the  laying  open  of  the  sac  and  ligature  of  the  artery  above  and 
below  ;  but  ligature  of  the  main  trunk  has  been  successfully  done  when  cir- 
culation in  the  limb  has  been  reestablished.  If,  however,  swelling  increase 
so  that  gangrene  is  imminent,  the  modes  of  treatment  are  two:  (1)  laying 
open  the  extravasation  freely  (see  "Traumatic  Aneurism"),  turning  out  the 
clot  and  tying  all  bleeding  vessels  ;  or  (2)  amputating.  Amputation  is  a 
last  resource,  and  should  be  done  when  the  artery  and  vein  are  both  injured, 
or  when  extensive  injury  of  soft  parts  is  also  present.  Some  surgeons  say 
that  amputation  must  be  done  in  rupture  of  the  popliteal,  whilst  an  attempt 
may  be  made  to  save  the  limb  when  the  post,  tibial  is  injured  ;  but  collateral 
circulation  should  be  established  after  relief  of  pressure  and  ligature  of  the 
popliteal,  unless  the  soft  parts  are  much  injured.  Operations  for  ligature  of 
deep  arteries  under  such  circumstances  are  extremely  difficult,  so  the  sur- 
geon must  be  prepared  to  amputate  in  case  of  failure,  and  make  his  incisions 
accordingly. 

Gangrene  of  the  limb  after  simple  fracture  may  result  from  the  original 
injury  to  the  soft  parts,  everything  beneath  the  skin  being  crushed;  from 
diffuse  inflammation  starting  from  a  wound  ;  or  from  pressure  of  extravasa- 
tion, especially  when  the  main  artery  is  ruptured  ;  or  from  occlusion  of  an 
artery  by  pressure  of  an  irreducible  fragment.  In  these  cases  the  surgeon 
will  probably  not  be  to  blame  ;  but  it  may  go  hard  with  him  before  a  jury 
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if  it  appear  that  gangrene  has  been  caused  by  too  tight  application  of  appa- 
ratus, by  strangulation  by  a  bandage  put  on  beneath  splints — the  limb  having 
swollen  subsequently — or  by  flexion  of  a  limb  after  the  application  of  a 
bandage.    Amputation  is  the  remedy. 

Contusion  or  laceration  of  large  nerves  is  rare  (Weir  Mitchell,  Injuries  of 
Nerves,  p.  104)  in  simple  fractures ;  there  is  most  danger  of  it  in  fractures  of 
the  middle  of  the  humerus  (musculo-spiral),  and  of  its  inner  condyle  (ulnar). 
Unless  division  is  complete  or  pressure  permanent  recovery  is  perfect.  Exer- 
cise the  muscles  daily  with  the  constant  current. 

Considerable  (edema  from  thrombosis  of  large  veins  sometimes  appears ; 
and,  rarely,  the  phenomena  of  slight  or  fatal  pulmonary  embolism  arise,  from 
detachment  of  clots  and  their  carriage  into  the  right  heart.  The  clots  may 
be  small  or  several  inches  long,  with  impressions  due  to  the  valves  of  the  vein 
in  which  they  arose;  in  the  latter  case  they  block  the  main  trunk  or  primary 
branches  of  the  pulmonary  artery.  In  fatal  cases  the  symptoms  are :  sudden 
precordial  distress  and  sense  of  great  alarm,  pallor  or  cyanosis  whilst  air  is 
entering  the  lungs  freely,  rapid  feeble  pulse,  and  a  cold  sweat  breaks  out 
before  death ;  sometimes  the  patient  feels  the  clot  pass  from  its  site  of  origin 
up  to  the  chest.  In  milder  cases  the  above  symptoms  may  be  less  marked, 
and  followed  by  deeply  blood-stained  expectoration ;  rarely  the  dulness  of  a 
large  hemorrhagic  infarct  is  detected. 

Fat-embolism  has  been  regarded  as  a  cause  of  early  death — a  rare  event — 
after  simple  fractures,  the  symptoms  being  dyspnoea  with  rales,  more  or  less 
shock,  low  or  depressed  temperature,  and  death  resulting  from  coma ;  post- 
mortem small  ecchymoses  are  numerous,  and  there  is  great  cedema  of  the 
lungs.  Cohnheim  and  others  doubt  that  fat-embolism  ever  produces  the 
above  symptoms,  for  large  quantities  of  fat  may  be  injected  into  the  circula- 
tion in  animals  without  any  serious  symptoms  ensuing. 

Traumatic  delirium  or  delirium  tremens  is  common ;  the  patient  does  not 
sleep  during  the  first  night  or  two,  and  then  the  characteristic  symptoms  set 
in  (p.  166).  The  fracture  must  be  securely  put  up,  if  possible,  in  apparatus 
which  will  move  easily  with  the  limb,  for  the  patient  turns  and  twists  this 
about  in  all  directions,  and  often  would  stand  on  it  if  allowed.  The  limb 
may  be  swung,  but  should  not  be  tied  down. 

Suppuration  and  necrosis  of  fragments  are  extremely  rare,  unless  the  skin 
is  severely  injured.  It  has  occurred,  however,  without  obvious  reason  ;  more 
often  a  septic  wound  or  foul  ulcer  has  existed  elsewhere,  or  the  patient  is 
suffering  from  pysemia  or  other  acute  infective  fever,  or  delirium  tremens. 
The  diagnosis  of  suppuration  is  usually  easy.  Early  antiseptic  incision  and 
thorough  drainage  would  usually  be  the  treatment,  but  amputation  may  be 
required. 

Results  of  Simple  Fracture. — In  the  vast  majority  of  cases  sound 
bony  union  takes  place,  and  the  patient  recovers  with  a  limb  able  to  perform 
its  functions.  The  time  required  for  union  varies  from  three  to  ten  weeks, 
with  the  age  of  the  patient,  the  size  of  the  bone,  and  the  seat  of  the  fracture  ; 
being  shorter  in  the  young,  in  the  smaller  bones,  in  the  face  than  in  the 
upper  limb,  and  in  the  upper  than  in  the  lower  limb  (Malgaigne).  In  cer- 
tain fractures,  fibrous  union  is  the  rule — e.  g.,  of  the  acromion,  coracoid  pro- 
cess, and  transverse  of  the  olecranon  and  patella,  the  cause  being  separation 
and  mobility  of  the  fragments ;  the  bond  of  union  may  from  the  first  be  so 
long,  or  become  so  later  by  stretching,  that,  in  the  cases  of  the  olecranon 
and  patella,  power  of  extension  is  lost.  In  other  cases  no  union  may  occur; 
for  causes,  etc.,  see  p.  241.  On  the  other  hand,  the  formation  of  callus  may 
be  excessive,  especially  when  the  fragments  are  much  displaced.  Lastly, 
callus  may  soften  after  apparently  firm  union  has  taken  place,  and  re-fracture 
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occurs;  this  is  generally  due  to  the  onset  of  an  acute  fever  or  inflammation, 
or  scurvy. 

For  a  time,  especially  after  middle  age,  the  limb  often  remains  cedematous, 
wasted,  dry  and  brawny,  and  much  affected  by  cold,  change  of  weather,  etc. 
— symptoms  which  are  best  treated  by  cold  douches,  regular  friction,  mas- 
sage, exercise,  and  careful  bandaging.  Wasting  is  usually  slight;  it  affects 
all  the  structures,  and  may  be  permanent ;  its  causation  then  is  not  under- 
stood. Shortening  and  more  or  less  angular  union  are  common.  In  the 
latter  case  it  may  still  be  possible  under  anaesthesia  to  bend  the  bone 
straight ;  if  not,  and  the  deformity  requires  remedy,  subcutaneous  osteotomy 
should  be  done. 

Stiffness  of  joints  is  common,  especially  in  the  old  and  rheumatic,  and  in 
fractures  extending  into  joints  or  in  their  close  neighborhood.  It  is  due  to 
adhesions  from  arthritis,  to  displacement  of  fragments,  to  growth  of  callus, 
and  sometimes  to  matting  of  muscles  and  tendons  around  the  fracture. 
Much  may  be  done  by  warm  douches,  massage,  and  forcible  or  gentle  passive 
movement. 

After  separation  of  an  epiphysis,  ossification  of  the  growing  cartilage  may 
occur  and  increasing  shortening  of  the  limb  result. 

Paralysis  of  motion  and  sense  of  great  and  persistent  pain  may  result  from 
the  involvement  of  a  nerve  in  callus.  The  musculo-spiral  as  it  winds  round 
the  humerus  is  the  nerve  most  likely  to  be  thus  involved.  The  sheath  of 
callus  has  been  opened  with  a  chisel  and  the  nerve  freed,  with  disappear- 
ance of  the  symptoms  as  a  result. 

COMPOUND  FRACTURES. 

Definition. — Fractures  in  which  a  wound  of  the  skin  and  soft  parts 
communicates  with  the  broken  bone. 

Causes. — Fractures  may  be  rendered  compound  (1)  by  the  same  violence 
which  breaks  the  bone;  (2)  by  the  thrusting  of  a  fragment  through  the 
skin ;  (3)  by  subsequent  ulceration  or  sloughing  of  the  soft  parts — second- 
arily compound. 

Varieties. — These  are  obviously  the  same  as  in  simple  fracture;  the 
most  important  are  the  compound  complicated,  characterized  by  much  lacera- 
tion of  soft  parts,  with  extensive  subcutaneous  hemorrhage ;  laceration  of 
large  vessels;  comminution  of  bones,  or  Assuring  into  joints. 

Diagnosis. — The  signs  of  fracture  are  usual ;  and  in  addition,  the  frag- 
ments may  project  from  the  wound,  or  a  finger  may  be  introduced  and  the 
bone  carefully  examined  ;  the  nail  is  most  useful  in  detecting  a  fissure. 
Slight  oozing  from  the  vessels  of  the  bone  often  goes  on  for  hours  without 
any  large  vessel  being  torn.  Sometimes  air  is  sucked  into  the  connective 
tissue  of  limbs,  producing  emphysema,  recognized  by  swelling  and  soft  crepi- 
tation ;  more  often,  air  in  the  tissues  indicates  a  communication  with  the 
respiratory  or  alimentary  tract ;  it  deposits  any  germs  it  may  contain  close 
to  where  it  enters. 

Dangers. — The  immediate  are  due  to  shock  from  the  frequently  great 
violence  of  the  cause  and  the  amount  of  injury  done  to  the  soft  parts;  also 
to  the  possibility  of  serious  hemorrhage  from  large  vessels.  But  the  exces- 
sive mortality  after  compound  fractures  is  due  chiefly  to  the  occurrence  of 
wound  diseases,  especially  cellulitis,  diffuse  suppuration,  erysipelas,  acute 
osteomyelitis,  spreading  traumatic  gangrene,  septicaemia,  and  pyaemia  ;  and 
to  the  results  of  chronic  suppuration,  hectic,  exhaustion,  and  albuminoid 
degeneration. 

The  wound  may  be  a  mere  puncture  or  a  very  extensive  cut  or  tear. 
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Healing  may  occur  under  a  scab,  when  the  fracture  is  immediately  con- 
verted into  a  simple  one,  or  it  may  occur  more  slowly,  but  aseptically,  under 
appropriate  treatment,  the  course  being  almost  as  uneventful  as  that  of  a 
simple  fracture ;  or  the  wound  may  become  more  or  less  aseptic,  and  then 
the  door  is  open  to  the  above-mentioned  diseases.  In  the  latter  case  there 
are  more  or  less  septic  inflammation  and  septic  traumatic  fever,  the  latter 
usually  subsiding  as  suppuration  is  established  ;  but  hectic  fever  may  follow 
when  pus  burrows  or  bags  in  the  limb.  A  frequent  result  of  this  inflamma- 
tion is  the  necrosis  of  fragments  which  would  certainly  have  lived  in  simple 
fractures,  and  the  separation  and  elimination  of  these  may  occupy  months 
or  years ;  operations  are  frequently  required  for  their  removal.  Rarely 
dead  fragments  heal  in,  and  suppuration  occurs  round  about  them  after 
years  of  quiescence. 

It  will  be  seen,  therefore,  that  the  course  of  a  septic  fracture  is  full  of 
anxieties,  and  a  very  large  number  of  such  cases  formerly  died. 

Treatment. — The  first  point  to  decide  is  whether  amputation  is  or  is  not 
necessary.  The  question  is  often  a  difficult  one ;  but  the  operation  must  be 
performed  in  cases  in  which,  (1)  from  damage  to  vessels  and  soft  parts,  cir- 
culation in  the  part  beyond  cannot  be  maintained ;  or  (2)  in  which  destruc- 
tion of  tissue  is  so  great  that  healing  either  could  not  take  place  or  would 
leave  a  useless  limb.  In  other  apparently  less  grave  cases — viz.,  those  of 
(3)  extensive  comminution  and  Assuring  of  bone,  especially  if  (4)  involving 
a  large  joint,  everything  will  depend  upon  whether  the  parts  can  be  rendered 
and  kept  aseptic,  or  fairly  sweet,  and  most  completely  drained.  As  a  rule, 
in  hospital  practice,  it  will  scarcely  be  safe  to  trust  to  the  latter  chance. 
Amputate,  unless  it  is  probable  that  antiseptics  will  succeed  ;  but  in  private 
and  in  the  country  more  liberty  may  be  allowed.  In  civil  practice,  when- 
ever there  is  any  doubt  about  the  propriety  of  amputating,  give  the  patient 
the  benefit  of  it  by  rendering  the  part  aseptic,  and  waiting ;  in  military  sur- 
gery the  contrary  seems  to  be  the  best  rule — amputate  when  in  doubt.  In 
all  cases  the  health,  strength,  and  age  of  the  patient,  and  the  resources  of 
the  surgeon  as  to  time,  nursing,  nourishment,  etc.,  must  be  carefully  con- 
sidered ;  in  the  field,  also  the  necessity  for  moving  the  patient  long  dis- 
tances. Lastly,  injuries  of  the  upper  limb  may  often  be  treated  conserva- 
tively when  similar  damage  to  the  lower  would  imperatively  demand 
amputation. 

Primary  amputation  should  be  done  as  close  to  the  seat  of  fracture  as  pos- 
sible. It  is  often  difficult  to  decide  whether  skin  near  the  injury  will,  or 
will  not  live,  and  consequently  it  is  no  uncommon  thing  for  bits  of  the  flaps 
to  slough.  The  surgeon  must  use  his  judgment  in  each  case.  If  the  soft 
parts  above  are  extensively  infiltrated  with  blood,  the  strictest  antiseptic 
precautions  and  fullest  drainage  will  be  required  to  prevent  suppuration 
and  sloughing.  If  there  be  a  simple  fracture  close  above  a  compound  about 
which  suppuration  occurs,  it  is  likely  to  become  secondarily  compound.  In 
determining  where  to  amputate  in  these  cases,  the  surgeon  must  consider  the 
state  of  the  parts  between  the  compound  and  simple  fracture,  the  antiseptic 
precautions  which  he  can  take ;  the  less  perfect  the  latter,  the  slighter  the 
injury  which  will  cause  him  to  amputate  at  the  higher  rather  than  at  the 
lower  fracture. 

Conservative  Treatment. — If  it  is  decided  to  make  an  attempt  to  save 
the  limb,  the  wound  must  be  treated  according  to  the  general  principles  laid 
down  at  p.  173.  The  necessity  of  keeping  the  wound  aseptic  often  renders 
difficult  the  treatment  of  the  fracture.  The  clothes  having  been  removed, 
the  wound  should  be  covered  with  a  guard  whilst  the  limb  is  carefully 
cleaned  with  soap  and  water.    Meanwhile,  whatever  apparatus  is  required 
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must  be  prepared,  and  the  spray  got  ready  if  it  is  to  be  used — we  ourselves 
should  employ  it.  Then  the  limb  is  thoroughly  disinfected  for  at  least  eight 
inches  above  and  below  the  wound.  The  latter  may  now  be  examined  with 
the  finger,  and  a  decision  come  to  as  to  the  treatment  of  fragments  in  cases  of 
comminution  :  those  which  are  quite  loose  should  be  removed,  but  those 
which  are  still  attached  by  soft  parts  may  be  left.  -If  the  wound  becomes 
septic,  however,  those  from  which  the  periosteum  is  widely  separated  will 
probably  die,  and  may  therefore  be  removed  at  once  where  antiseptics  cannot 
be  employed.  Fragments  of  bone  may  be  carried  far  from  the  seat  of  frac- 
ture, especially  in  gunshot  injuries.  Of  course,  bullets  and  all  foreign  bodies 
must  be  carefully  removed.  Hemorrhage  from  the  bone  is  often  troublesome, 
oozing  sometimes  continuing  even  for  days ;  vessels  in  soft  parts  may  also 
bleed.  Elevation  acts  well  in  slight  cases  ;  but  if  the  bleeding  is  at  all  free, 
enlarge  the  wound,  and  examine  it  carefully,  turning  out  the  ends  of  the 
bone  so  far  as  this  can  be  done  without  stripping  the  periosteum  from  them  ; 
tie  any  vessel  which  can  be  seized,  use  some  hot  antiseptic  for  general  oozing, 
and  for  a  vessel  in  the  bone  it  may  be  possible  to  plug  its  canal  with  septic 
gauze  or  wool ;  the  cautery  should  not  be  used  if  it  can  be  avoided.  If 
pressure  be  applied,  see  that  good  drainage  be  provided,  lest  blood  be  forced 
widely  into  the  tissues. 

Wounds  of  large  vessels,  especially  a  main  artery,  will  be  evidenced  by 
the  escape  of  blood  from  the  wound ;  or,  if  this  is  small,  by  the  formation  of 
a  hsematoma,  with  weakening  or  cessation  of  pulsation  in  arteries  below. 
The  vessel  or  vessels  must  be  tied  (perhaps  through  a  counter-opening)  ; 
failing  this,  amputate.  This  operation  must  be  done  when  both  femoral 
artery  and  vein  are  torn. 

Now  disinfect  the  wound,  using  1  in  20  carbolic,  or  1  in  1000  sublimate 
lotion  if  the  case  is  seen  within  an  hour  or  two  and  has  not  been  subjected 
to  septic  examinations.  One  of  these  fluids  must  be  squirted  into  every 
recess  of  the  wound  by  means  of  a  syringe  to  which  a  piece  of  gufn  elastic 
catheter  is  attached  by  rubber  tubing.  To  insure  its  reaching  all  parts  of 
the  surface,  the  wound  may  be  closed  round  the  catheter  ;  but  little  distend- 
ing force  must  then  be  employed  lest  the  fluid  be  driven  into  the  areolar 
planes,  and,  being  retained,  excite  inflammation  there.  In  case  of  prolonged 
exposure  the  wound  must  be  treated  with  a  1  in  5  solution  of  carbolic  in 
alcohol,  chloride  of  zinc,  gr.  xx-xl  ad  3j,  or  sublimate  lotion  1  in  500.  If 
thoroughly  septic  and  inflamed  even  these  remedies  will  probably  fail.  Then 
the  freest  drainage  and  immediate  drying  or  disinfection  of  all  discharge 
must  be  chiefly  relied  on.  Thus,  in  a  case  of  compound  fracture  of  the  lower 
third  of  the  femur,  with  a  fissure  running  into  the  joint  between  the  condyles, 
antiseptics  failed,  and  on  the  second  day  the  temperature  was  rising  fast  and 
the  limb  swelling.  I  made  a  free  incision  down  to  the  fracture  on  each  side 
of  the  limb,  passed  a  large  tube  across,  and  laid  open  the  knee-joint,  the 
result  being  recovery,  with  little  fever  and  no  necrosis. 

Drainage  must  be  free  in  proportion  as  sepsis  is  intense,  and  in  all  cases 
it  is  well  to  err  on  the  side  of  too  free  drainage ;  the  case  may  become  septic 
in  spite  of  our  best  endeavors. 

The  wound  being  now  aseptic,  the  fracture  must  be  reduced.  To  this  end, 
it  may  be  necessary  to  enlarge  the  wound,  or  to  cut  off  a  projecting  piece  of 
bone  bare  of  periosteum.  In  all  cases  in  which  there  is  any  difficulty  in  pre- 
venting displacement,  the  fragments  should  be  wired,  the  wire  being  cut  short 
and  hammered  down  in  aseptic  cases.  The  wound,  if  large,  should  now  be 
carefully  sutured,  ample  provision  for  drainage  being  made. 

A  reliable  form  of  antiseptic  dressing  must  now  be  applied — gauze,  wool, 
jute,  moss,  etc. ;  in  bad  cases,  the  difficulty  is  to  obtain  room  for  a  dressing 
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of  size  sufficient  to  deal  with  the  discharge,  and  at  the  same  time  to  obtain 
such  a  hold  upon  the  limb  as  will  fix  the  fragments.  A  large  gauze  dressing 
is  the  best  in  bad  cases  for  the  first  two  or  three  days,  splints  being  applied 
outside  this  ;  whenever  necessary,  the  bandage  is  cut,  the  dressing  opened, 
the  limb  raised  by  the  surgeon,  who  maintains  extension  with  a  hand  on  each 
side  of  the  fracture,  the  old  dressing  is  removed,  the  fresh  one  slipped  in,  and 
the  limb  lowered  on  to  it.  Thus  the  disturbance  is  reduced  to  a  minimum. 
The  splints  used  in  these  early  days  are  those  employed  in  similar  simple 
fractures.  When  the  free  discharge  which  results  from  the  injury  and  treat- 
ment is  over,  it  may  be  possible  to  use  some  immovable  interrupted  or  fenes- 
trated splint  (p.  233),  and  to  combine  it  with  some  form  of  lasting  dressing. 
In  France,  A.  Guerin's  "  pansement  ouate "  has  been  largely  used.  The 
part,  having  been  thoroughly  disinfected,  is  wrapped  in  a  large  quantity  of 
cotton-wool,  and  bandaged  at  first  loosely,  then  more  and  more  tightly  until 
as  much  force  as  a  man's  arm  will  bring  to  bear  is  used.  By  this  time  the 
wool  should  have  been  compressed  to  a  layer  not  less  than  two  inches  thick. 
The  limb  may  now  be  shaken  without  causing  pain,  and  the  advantage  of 
such  perfect  fixation  when  a  patient  must  be  carried  long  distances,  as  with  a 
retreating  army,  is  very  great.  But  an  ordinary  cotton-wool  dressing  is  not 
a  guarantee  against  septic  disease  ;  to  render  it  so,  the  dressing  must  be 
impregnated  with  an  antiseptic  ;  and  wool  may  with  advantage  be  replaced 
by  some  more  absorbent  substance,  as  dry  moss  or  peat.  Such  a  dressing  is 
intended  to  be  a  permanent  one.  Its  disadvantages  are,  the  difficulty  in 
maintaining  the  proper  relation  of  the  fragments  during  all  the  bandaging, 
and  the  great  bulk  of  the  necessary  materials. 

It  was  formerly  a  frequent  practice,  in  cases  of  compound  fracture,  with 
only  a  small  wound  caused  by  protrusion  of  a  fragment,  to  close  it  with  lint 
and  collodion  or  tincture  of  benzoin,  or  steeped  in  blood  and  allowed  to  dry 
on.  Most  of  the  cases  were  at  first  converted  into  simple  fractures  by  this 
artificial  scab  ;  but  a  few  had  already  become  seriously  infected,  and  inflam- 
mation resulted.  Consequently  these  small  wounds  should  always  be  disin- 
fected and  covered  with  a  small  antiseptic  dressing  of  some  kind,  which  need 
not  be  changed  if  it  does  not  come  through.  Serious  cases  may  be  success- 
fully treated  by  occlusion  (p.  199). 

In  septic  cases  the  temperature  must  be  closely  watched  for  the  indications 
which  it  gives  of  imperfect  drainage  and  formation  of  fresh  abscesses.  Open- 
ings must  be  enlarged  and  counter-openings  made ;  but  should  the  patient 
fall  into  a  hectic  state,  a  secondary  amputation  should  be  done  and  the  limb 
removed.  This  operation  should  not  be  too  long  postponed.  Experience 
has  shown  that  amputation  (intermediate)  during  the  period  of  high  septic 
traumatic  fever  is  very  fatal;  having  missed  the  period  for  primary  ampu- 
tation, many  think  it  best  to  temporize  until  suppuration  is  established.  But 
this  is  doubtful,  for  it  is  scarcely  fair  to  compare  the  relative  mortality  after 
intermediate  and  secondary  amputations  in  the  treatment  of  compound  frac- 
ture, so  many  cases  die  before  reaching  the  period  of  suppuration.  At  all 
events,  in  cases  in  which  the  patient  seems  in  imminent  danger  of  death  from 
acute  septicaemia,  especially  accompanied  by  spreading  suppuration  or  gan- 
grene, amputation  must  be  done  without  delay. 

In  these  cases  supporting  treatment  must  be  given  from  the  first.  The 
patient  may  be  allowed  to  get  up  and  about  as  soon  as  there  is  no  danger  of 
displacement  or  of  disturbance  of  the  dressings.  Sequestra  come  away  now 
and  then,  but  often  remain  embedded  in  callus,  keeping  sinuses  open  for 
many  months  after  the  patient  has  begun  to  use  the  limb.  When  sufficient 
time  for  the  separation  of  the  sequestra  has  elapsed,  an  operation  should  be 
undertaken  for  their  removal ;  they  are  sometimes  extremely  difficult  to  find. 


NON-UNION,  FIBROUS  UNION,  FALSE  UNION. 


241 


Delayed  Union,  Non-union,  and  Pseudartheosis. — In  some  cases 
union  of  the  shafts  of  long  bones  is  delayed  for  several  weeks ;  in  others  even 
after  months  there  is  no  attempt  at  union ;  in  others  again  the  bones  are 
bound  together  by  fibrous  tissue,  which  may  form  a  shorter  or  longer,  loose 
or  dense  band,  perhaps  partly  ossified  (Jibrous  union,  Fig.  67),  or  it  may  be 
arranged  as  a  capsule  uniting  the  fragments  which  are  smooth,  covered  by 
dense  fibrous  tissue  or  by  true  cartilage  (false  joint).  In  the  latter  case  one 
end  is  generally  hollowed  out  and  enlarged,  the  other  convex,  so  that  the 
joint  is  of  the  ball-and-socket  variety  (Fig.  68).  The  capsule  secretes  a 
lubricating  fluid,  and  may  become  studded  with  papillary  growths,  and  these 
may  become  loose  bodies  in  the  joint. 

In  cases  of  delayed  union,  at  the  usual  time  for  removal  of  the  splint  the 
bones  are  found  still  loose  and  incapable  of  bearing  strain  ;  but  in  the  course 
of  a  few  weeks,  if  the  fracture  is  put  up  again  firmly,  union  takes  place  as 
usual.   This  delay  is  not  uncommon  after  compound  fractures  of  leg  in  which 


Fig.  67.  Fig.  68. 


Fibrous  union,  partly  ossified,  of  lower  end'of  False  joint  of  tibia  and  fibula,  showing  ends  of  frag- 

femur.  ments  and  capsule. 

the  wound  has  healed  early.  The  same  state  of  matters  may  continue 
for  months  or  years,  but  there  is  no  pain  or  tenderness.  In  close  fibrous 
union  the  patient  may  retain  considerable  power  over  the  limb,  but  in  false 
joint  and  non-union  the  limb  is  flail-like.  On  the  whole,  the  condition  is  un- 
common. Agnew  has  collected  630  cases,  of  which  219  (34  per  cent.)  were 
of  the  humerus,  180  (28  per  cent.)  of  the  leg  bones,  155  (24  per  cent.)  of  the 
femur,  76  (12  per  cent.)  of  the  forearm  bones.  It  is  very  rare  in  childhood, 
most  common  in  the  prime  of  life,  old  age  having  no  special  influence.  As 
general  causes,  may  be  enumerated  debility  from  starvation,  hemorrhage,  lac- 
tation, or  disease,  especially  an  acute  fever;  severe  syphilis;  pregnancy,  the 
influence  of  which  is  very  doubtful.  Local  causes  are  wide  separation  of  the 
fragments ;  actual  interposition  of  a  piece  of  muscle,  tendon,  or  other  substance, 
which  is  probably  frequent;  imperfect  fixation.  Defective  blood  supply,  owing 
to  fracture  through  the  course  of  the  nutrient  artery  and  consequent  impaired 
nutrition  of  the  fragment  towards  which  it  ran,  has  been  mentioned  as  a 
cause,  though  a  priori  it  does  not  seem  a  likely  one.  Curling  thought  he 
had  found  this  fragment  atrophied  ;  G'urlt,  however,  was  unable  to  detect 
any  difference  in  Curling's  specimens.  Defective  innervation  is  said  to  have 
an  influence,  when  the  fracture  is  cut  oft  from  connection  with  the  spinal 
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centres  whence  its  nerves  spring,  by  injury  to  either  the  centres  or  the  nerves; 
Bognaud  ("  Sur  l'infl  uence  de  quelques  lesions  du  systeme  nerveux  sur  la  for- 
mation du  cal."  These  de  Paris,  No.  370, 1878)  gives  six  cases  of  fracture  of 
both  bones  of  the  leg  or  of  the  fibula  only,  accompanied  by  complete  para- 
plegia from  fracture  of  the  spine  at  or  below  the  twelfth  dorsal,  in  which  no 
union  occurred  ;  but  when  the  spinal  lesion  was  higher  up,  more  or  less  com- 
plete union  occurred. 

The  existence  of  disease  of  bone,  due  to  new  growth,  syphilis,  osteomalacia, 
fragilitas  ossium,  may  delay  or  prevent  union  ;  in  many  of  these  cases  it 
occurs  soundly  and  quickly.  In  compound  fractures  the  retention  of  necrosed 
fragments,  over  which  the  skin  may  heal,  is  a  not  uncommon  cause. 

Treatment. — Combat  any  unfavorable  general  condition  ;  try  change  of 
air.  In  cases  of  delayed  union  pay  special  attention  to  the  fixation  of  the 
limb ;  sometimes,  when  the  leg  is  firmly  put  up,  union  is  hastened  by  allow- 
ing the  patient  to  use  it  a  little  whilst  walking  with  crutches,  and  thus  to 
irritate  the  fragments  somewhat,  or  he  may  walk  without  crutches  if  the 
fragments  are  fixed  by  a  good  apparatus.  The  constant  current  has  been 
recommended. 

When  the  case  has  passed  into  the  class  of  ununited  fracture,  the  patient 
may  be  anaesthetized,  the  fibrous  tissue  snapped  by  bending  the  limb  to  a 
right  angle  in  various  directions,  and  the  ends  then  rubbed  freely  together. 
Or,  H.  Thomas's  operation  of  percussing  the  bone  ends  with  a  copper  mallet 
for  five  to  ten  minutes,  whilst  the  skin  is  protected  by  a  thick  piece  of  felt, 
may  be  tried  ;  the  limb  is  then  put  up  firmly  for  four  to  six  weeks.  Repeat 
the  operation  if  callus  does  not  seem  to  be  forming. 

Subcutaneous  section  of  the  fibrous  tissue,  or  passage  of  a  seton  or  needles 
through  it,  is  not  to  be  recommended ;  so,  as  further  treatment  necessitates 
the  production  of  a  compound  fracture,  it  must  be  considered  whether  the 
inconvenience  justifies  the  risk,  which  varies  with  the  surgeon's  ability  to 
maintain  asepsis.  Should  an  operation  be  determined  upon,  the  best  is  to 
cut  down  upon  the  fracture  from  that  side  which  permits  easiest  access,  the 
muscles  being  spared  as  much  as  possible.  The  fibrous  tissue  between  the 
fragments  must  be  divided  or  removed ;  it  must  be  remembered  that  large, 
even  main,  vessels  are  sometimes  adherent  to  this  fibrous  tissue.  Each  end 
is  then  turned  out  of  the  wound,  and  its  surface  freshened  by  forceps  or  saw 
— the  two  surfaces  being  so  cut  as  to  fit  closely  together.    The  ends  must 


then  be  drilled  and  secured  to  each  other  by  one  or  two  sutures  of  the  stoutest 
silver  wire  drawn  very  tight,  secured  as  in  Fig.  44,  the  ends  cut  short  and 
hammered  down.  Ivory,  or  (better,  because  more  easily  absorbed)  compact 
bone  pegs  may  be  driven  through  both  fragments  when  they  tend  to  over- 
ride (Fig.  69).  These  operations  must  be  done  antiseptically,  the  wounds 
thoroughly  drained,  and  the  limbs  fixed  by  some  interrupted  immovable 
apparatus  if  possible. 

In  united  fractures  of  the  forearm  bones  it  is  sometimes  found  that  the 
lower  fragments  have  fallen  together,  and  no  efforts  can  draw  them  apart 


Fig.  69. 


Volkmann's  operation. 
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to  meet  the  upper ;  the  ulna,  as  the  more  important  bone,  should  then  be 
united. 

Cases  of  angular  union  may  be  re-fractured,  if  they  yield  to  force  which 
will  not  seriously  injure  the  soft  parts.  When  the  union  is  too  stout  for 
this,  antiseptic  osteotomy  with  a  chisel  may  generally  be  done,  and  the  new 
fracture  must  be  properly  treated. 

Amputation  may  be  required  to  remove  a  useless  limb. 


Where  nothing  is  said  concerning  the  symptoms  and  diagnosis  of  special 
fractures,  it  is  implied  that  there  is  nothing  to  add  to  the  preceding  general 
remarks. 

1.  Fractures  of  the  Ossa  Nasi  are  frequent  on  account  of  their  exposed 
position  ;  usually  compound  and  comminuted,  rarely  involving  one  bone  only. 
Deformity  is  often  great,  but  masked  at  first  by  swelling ;  hemorrhage  from 
the  nose  may  be  free  or  absent ;  emphysema  may  result  from  blowing  the 
nose.  These  fractures  may  extend  into  the  nasal  processes  of  the  superior 
maxillaries,  and  rarely  to  the  cribriform  plate,  opening  the  door  to  septic 
meningitis ;  the  septum  is  frequently  broken,  and  its  support  lost. 

Treatment. — Whenever  suspected,  a  careful  examination  of  the  inner 
surfaces  should  be  made  for  the  detection  and  reduction  of  irregularity ;  an 
anesthetic  or  cocaine  may  be  necessary.    The  reduction  is  best  effected  by 


the  pressure  of  a  steel  director  or  similar  slender  strong  instrument ;  it  may 
be  very  difficult  to  keep  the  fragments  in  position,  but  plugs  are  said  to  be 
of  little  service ;  they  are  best  made  of  antiseptic  wool,  and  changed  daily. 
Union  occurs  in  two  or  three  weeks ;  it  is  sometimes  complicated  by  ab- 
scesses and  necrosis  of  fragments.  Should  deformity  remain,  it  may  be  re- 
lieved by  operation.  Emphysema  requires  no  treatment ;  epistaxis  nothing 
special. 

2.  Fractures  of  the  Malar,  rare ;  dislocation  of  it  from  its  sutures  very 
rare.  Resulting  from  direct  violence,  the  bone  is  usually  driven  in  on  the 
upper  jaw  and  may  interfere  with  the  movements  of  the  lower.  It  may  be 
raised  by  a  finger  from  the  mouth ;  when  firmly  fixed,  it  is  advised  to  make  a 
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Fracture  of  lower  jaw  at  eye-tooth.    Madras  Med.  Col.  Museum. 
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small  opening  in  the  skin,  pass  a  hook  beneath  the  bone  or  screw  an  elevator 
into  it,  and  then  raise  it ;  it  might  be  wired  in  place. 

3.  Fractures  of  the  Superior  Maxilla  involving  the  body  are  rare, 
and  result  only  from  great  direct  violence.  The  bone  may  be  separated  from 
its  fellow,  or  driven  bodily  backward  toward  the  spine ;  any  of  the  processes 
may  be  broken  or  the  antral  wall  depressed.  Diagnosis  is  generally  easy,  union 
rapid,  and  necrosis  rare  in  compound  cases.  It  may  be  difficult  to  prevent 
recurrence  of  displacement :  wiring  teeth,  or  fragments  of  alveolar  processes, 
is  often  of  great  use ;  so  also  is  fixing  the  lower  against  the  upper  jaw, 
especially  after  the  teeth  of  the  latter  have  been  fixed  in  a  gutta-percha 
trough.  Use  chlorate  or  permanganate  of  potash  washes  for  offensive  dis- 
charges into  the  mouth. 

4.  Fractures  of  the  Lower  Jaw  are  caused  by  direct  violence  and  may 
occur  at  any  point.  Of  143  published  cases,  80  were  single,  49  were  double, 
and  in  14  there  were  more  than  two  lines  of  fracture.  Of  80  single  ones,  5 
affected  the  alveolar  processes,  in  25  the  fracture  affected  the  symphysis,  in 
22  the  incisor  region,  in  15  it  ran  among  the  back  teeth,  in  8  behind  the 
teeth,  and  in  5  through  the  neck  (Gurlt).  But  published  cases  of  so 
common  a  fracture  are  likely  to  be  selected;  and  it  would  seem  that  the 
above  figures  place  fractures  through  the  symphysis  and  neck  too  high. 
Double  fractures  are  often  symmetrically  placed  on  each  side  of  the  mid- 
line. 

Symptoms. — Pain,  swelling,  crepitus,  inability  to  use  the  jaw,  mobility  of 
fragments,  and  usually  bleeding  from  the  gums,  loosening  and  irregularity 
of  the  teeth.    In  cases  of  double  and  multiple  fracture,  the  displacement 
may  be  very  great ;  in  single  fractures  of  the  body 
I'm.  71.  it  is  slight,  also  of  the  ramus,  because  of  the  attach- 

ment of  the  masseter  and  pterygoid  to  both  frag- 
ments ;  in  fracture  through  the  neck,  the  external 
pterygoid  may  drag  it  forward.  It  is  rare  for  the 
inferior  dental  nerve  to  be  torn,  and  still  more  rare 
for  permanent  anaesthesia  of  the  skin  to  result. 

Treatment. — See  that  no  tooth  has  slipped  down 
between  the  fragments ;  replace  loose  or  dislocated 
teeth  and  fix  them  to  secure  neighbors.    When  dis- 
placement is  absent  or  slight,  cut  a  piece  of  paste- 
o,  shape  of  pasteboard  splint ;    board,  gutta-percha,  or  poroplastic  wide  enough  to 
b,  side-view  of  the  splint  as  ap-    reach  from  the  hyoid  almost  to  the  red  border  of  the 
plied;  the  longer  piece  to  the    \[pf  t0  the  shape  here  given  (Fig.  71,  a),  soften  it  in 

base  of  the  jaw,  the  shorter  one  fifc    jt  h      •  ,     j  fa 

doubled  back  under  the  chin,  .it        n,  i       •  i  1  1 

and  its  ends  brought  up  on  mental  slips  flat  on  the  jaw  before  the  submental 
either  side.  are  doubled  up  along  the  rami.    Fix  the  splint  with 

a  bandage  of  equal  width,  one  and  one-half  yards 
long,  and  torn  into  four  tails  except  about  eight  inches  in  the  middle  ;  tie 
the  two  anterior  tails  over  a  pad  of  lint  just  below  the  occiput,  the  two  lower 
tails  in  front  of  the  sagittal  suture,  and  lastly  knot  the  four  ends  together 
near  the  vertex.  The  lower  is  thus  firmly  fixed  against  the  upper  jaw,  and 
uniform  pressure  is  kept  up  along  the  bone ;  when  there  is  a  large  gap  from 
loss  of  teeth,  insert  a  piece  of  moulded  gutta-percha  of  proper  thickness.  In 
all  cases  where  there  is  the  least  difficulty  in  preventing  displacement,  or  in 
which  it  is  desirable  to  avoid  the  above  uncomfortable  apparatus,  the  frag- 
ments may  be  wired,  as  specially  recommended  by  H.  Thomas  ("  Fractures 
of  the  Lower  Jaw  ").  Wire  -fa  of  an  inch  thick  is  used.  It  may  be  suffi- 
cient simply  to  pass  it  between  firmly  fixed  teeth  on  either  side,  forcing  them 
apart  if  necessary ;  or  a  loop  may  be  thrown  over  a  tooth  in  one  fragment 
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and  its  ends  passed  through  a  hole  drilled  between  teeth  in  the  alveolar  pro- 
cess of  the  other  (Fig.  74) ;  or  the  alveolus  of  each  fragment  may  be  drilled. 
Thomas  tightens  the  wire  by  screwing  up  each  end  with  a  twister  (Fig.  73, 
a),  and  the  tightening  must  be  repeated  by  re-introducing  the  twister  when- 


Fig.  72. 


Four-tailed  bandage  for  dressing  wounds  on  chin  and  fractured  jaw. 

ever  mobility  appears.  In  the  second  method  (Fig.  74)  one  end  of  the  wire 
is  passed  twice  from  without  in  through  the  same  hole,  but  in  the  third,  one 
has  to  be  passed  from  within  out.  This  is  effected  by  sticking  it  into 
Thomas's  hollow  needle  (Fig.  73,  b),  introduced  from  without  through  the 
hole  and  then  withdrawn  with  the  wire.  For  drilling  the  bones,  Thomas 
uses  a  watchmaker's  bow-drill,  and  does  not  find  anaesthesia  necessary.  The 
cure  is  complete  in  five  or  six  weeks ;  pseudarthrosis  is  rare. 


Fig.  73  Fig.  74. 


a,  twister ;  b,  hollow  needle.    After  Thomas.  Fracture  of  jaw,  wired  after  second  method. 

After  Thomas. 

The  discharge  into  the  mouth  from  compound  fracture  is  often  very  un- 
pleasant, and  the  breath  offensive.  Frequent  washing  with  dilute  Condy's 
fluid  or  chlorate  of  potash,  or  alum  lotion,  gives  relief;  and  iodoform  may 
be  applied  with  a  brush. 
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Abscesses  not  unfngquently  form  at  or  near  the  fractured  points,  often  with 
necrosis.  They  shduld  be  opened  early  to  prevent  burrowing  under  the 
fascia  and  down  the  neck.  Loose  portions  of  bone  should  be  removed  when 
they  are  quite  detached. 

The  patient  for  the  first  fortnight  must  be  fed  entirely  with  broth,  gruel, 
bread-pap,  etc. 

Fracture  of  the  Clavicle  is  generally  oblique,  and  caused  by  indirect 
violence,  falls  on  the  hand  and  shoulder;  but  sometimes  it  results  from  direct 
violence,  especially  toward  the  acromial  end,  and  is  then  usually  transverse; 
muscular  action  is  a  rare  cause.  In  children  it  is  frequently  incomplete.  It 
may  be  situated  at  any  point ;  but  is  most  common  toward  the  outer  end  of 
the  middle  third,  next  toward  the  acromial  end,  rarely  in  the  sternal  third. 

Symptoms. — The  clavicle  holds  the  scapula  out  from  the  trunk,  and  the 
upper  limb  is  slung  to  its  outer  end  by  the  coraco-acromial  ligaments.  When 
the  bone  breaks  about  its  middle,  the  whole  shoulder  falls  somewhat,  and 
the  point  of  the  shoulder  (acromial  end  of  outer  fragment)  turns  forward 
and  inward,  so  that  the  distance  from  the  sternum  to  the  acromion  is  less 
than  on  the  sound  side.  The  patient  cannot  lift  the  arm,  but  supports  it  at 
the  elbow  with  the  other  hand.  The  outer  end  of  the  inner  fragment  re- 
mains fixed  by  the  sterno-mastoid  and  rhomboid  ligaments ;  it  may  project 
beneath  the  skin  owing  to  marked  falling  of  the  outer  fragment.  The 
ordinary  signs  of  fracture  are  present. 

When  the  fracture  is  between  the  coraco-acromial  ligaments,  there  may  be 
but  little  deformity,  and  often  little  or  no  crepitus ;  but  when  external  to  the 
ligaments,  deformity  is  usually  marked,  the  outer  end  of  the  acromial  frag- 
ment turning  till  it  points  directly  forwards. 

The  fracture  is  rarely  comminuted,  double,  compound,  or  complicated, 
except  from  gunshot  injury.  The  complications  include  a  few  cases  of  injury 
to  the  subclavian  artery,  resulting,  after  a  few  weeks,  in  the  formation  of  an 
aneurism  ;  compression  or  wound  of  the  subclavian,  internal  jugular  or  other 
large  vein  by  a  displaced  fragment,  in  either  case  perhaps  leading  to  gan- 
grene, and  in  the  latter  characterized  by  great  extravasation  into  the  con- 
nective tissue  of  the  neck ;  laceration  of,  or  pressure  on,  the  brachial  plexus, 
causing  paralysis  (p.  44),  usually  partial  and  temporary  ,  and  emphysema, 
perhaps  with  haemoptysis  from  wound  of  the  lung.  It  is  difficult  during  life 
to  exclude  the  coexistence  of  a  fractured  first  rib  and  wound  of  the  lung  by 
it.  These  complications  are  almost  always  due  to  direct  violence,  and  often 
to  gunshot  injury. 

Treatment  of  Simple  Fracture. — The  object  is  to  keep  the  shoulder 
drawn  outwards,  backwards,  and  upwards ;  correction  is  sometimes  needed 
chiefly  in  one  of  these  directions.  The  clavicle  is  so  superficial  that  very 
slight  displacement  or  a  small  amount  of  callus  constitutes  a  deformity. 
When  it  is  very  important  to  avoid  this,  the  patient  should  be  kept  for  one 
month  lying  flat  on  her  back  on  a  firm  mattress,  with  the  elbow  fixed  to  the 
side  and  the  head  slightly  raised  by  a  pillow  which  must  not  extend  down 
to  the  shoulders ;  she  may  be  turned  slightly  towards  the  sound  side.  Union 
being  tolerably  firm,  the  patient  may  be  allowed  to  get  up,  wearing  some 
apparatus  for  one  to  two  weeks.  Union  is  complete  in  three  to  six  weeks, 
and  is  almost  always  bony. 

Ordinarily,  the  best  method  is  by  Sayre's  strapping.  Cut  two  strips  of 
stout  strapping,  each  3 J  inches  wide  or  less,  and  long  enough  for  the  follow- 
ing purposes.  Wrap  the  upper  arm  on  the  injured  side  in  boracic  lint 
wider  than  the  strapping.  Stitch  or  pin  one  end  of  the  first  strap  round  the 
arm,  just  below  the  axilla ;  now  heat  the  strapping,  and  seizing  both  shoul- 
ders strongly  draw  back  their  points,  whilst  an  assistant  carries  the  strapping 
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across  the  back  towards  the  sound  side,  then  across  the  front  of  the  chest 
and  between  the  elbow  and  the  side  round  again  to  the  back,  where  the  end 
is  fastened  by  a  stitch  to  the  first  part  of  the  strap.  By  this  strap  the  elbow 
should  be  drawn  back  somewhat  behind  the  shoulder.  The  second  strap 
starts  from  the  front  of  the  sound  shoulder,  crosses  its  point,  and  runs  obli- 
quely down  across  the  back  to  the  point  of  the  elbow  ;  it  then  ascends  in 
front  of  the  forearm  and  hand  laid  flat  upon  the  chest,  to  the  point  of  the 
shoulder,  and  ends  behind  it ;  by  traction  on  this  strap  after  it  has  passed 
the  elbow  the  latter  is  first  raised  and  then  drawn  forwards,  the  loop  of  the 
first  strap  acting  as  a  fulcrum  and  the  shoulder  passing  back  as  the  elbow 
comes  towards  the  front.  A  third  wide  strap  is  sometimes  applied  round 
the  forearm,  elbow,  and  trunk ;  it  keeps  the  hand  from  working  out,  and  is 
therefore  useful  in  children,  but  must  not  be  drawn  tight,  as  it  tends  to  drive 
the  shoulder  towards  the  mid-line.  The  strapping  may  not  need  reapplying 
for  one  to  three  weeks.   It  sometimes  irritates  and  brings  out  a  crop  of  boils ; 


Fig.  75. 


Bandage  for  fractured  clavicle.  fractured  clavicle. 


intertrigo  in  the  fold  of  the  elbow  may  be  prevented  by  the  free  use  of  boracic 
ointment. 

When  strapping  is  not  to  be  had,  several  turns  of  bandage  may  be  made 
to  represent  each  strap. 

Treatment  by  figure-8  bandage  and  a  thick  wedge-shaped  pad  in  the  axilla 
is  shown  in  Fig.  75.  Place  the  pad  with  its  thick  end  upwards  in  the  axilla; 
draw  back  the  shoulders  by  the  figure-8  bandage ;  lever  out  the  shoulder  by 
a  few  horizontal  turns  round  the  elbow,  and  raise  the  shoulder  well  by  a 
sling  taking  the  elbow  and  forearm.  Objections  to  it  are  that  the  pad  if 
effectively  used  causes  dangerous  pressure  on  the  axillary  vein  ;  and  that  the 
figure-8  bandage  presses  directly  on  the  fractured  bone.  The  latter  objec- 
tion applies  also  to  the  three- handkerchief  plan  (Fig.  76) ;  two  are  looped 
round  the  shoulders  and  tied  behind,  leaving  one  end  of  the  knot  longer 
than  the  other.    The  long  ends  are  then  passed  across  the  back  and  under 
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the  opposite  loop,  and  finally  tied  together,  forcibly  drawing  the  shoulders 
backwards  toward  each  other.  The  third  forms  a  sling  to  support  the  elbow 
and  forearm  and  bind  them  to  the  side. 

Many  kinds  of  apparatus  have  been  devised  for  fractured  clavicle ;  but  no 
matter  which  is  used,  the  patient  should  be  told  that  slight  irregularity  will 
probably  remain ;  it  is  often  great  in  complicated  fractures. 

Cases  of  willow  fracture  should  be  put  up  in  Sayre's  strapping ;  the  trac- 
tion of  this  will  considerably  reduce  deformity  when  this  is  present,  and  the 
fracture  not  seen  till  a  week  or  so  has  elapsed. 

Fractures  of  the  Scapula. — The  body  of  this  bone  may  be  broken 
across,  comminuted,  or  starred,  by  great  direct  violence ;  one  case  is  known 
due  to  muscular  action  (Ranking's  Abstract,  vol.  ii.  p.  194).  The  symptoms 
are  great  pain  in  moving  the  shoulder  ;  crepitus  detected  by  placing  one  hand 
flat  on  the  surface,  and  moving  the  arm  up  and  down  pump-handle-wise ; 
abnormal  mobility  upon  grasping  the  lower  angle  and  the  upper  part  of  the 
bone ;  and  often  some  irregularity  from  displacement  can  be  felt  in  compari- 
son with  the  sound  bone.  Compound  fractures  are  generally  from  bullets, 
etc.  Bony  union  occurs  in  four  to  six  weeks,  sometimes  with  much  displace- 
ment ;  movements  good. 

Treatment. — Immobilize  the  scapula  by  a  large  pad  and  broad  flannel 
bandage,  fixing  also  the  arm  to  the  side ;  or  strapping  may  be  used  to  fix  the 
scapula.    Treat  compound  fractures  as  directed  on  p.  238. 

Fracture  of  the  Neck  of  the  Scapula,  detaching  the  coracoid  process 
and  glenoid  cavity,  or  the  latter  alone,  from  the  rest  of  the  bone,  is  so  rare 
that  its  existence  has  been  doubted  ;l  it  is  due  to  falls  or  blows  on  the 
shoulder. 

The  symptoms  are  the  following :  The  shoulder  sunk,  arm  lengthened, 
acromion  usually  prominent,  deltoid  flattened  ;  the  head  of  the  humerus  with 
the  fragment  may  be  felt  in  the  axilla ;  the  deformity  is  easily  removed  by 
pushing  up  the  arm,  when  crepitus  will  probably  be  detected.  Crepitus 
may  be  felt  also  on  pressing  the  coracoid  process,  situate  deeply  below  the 
clavicle,  beneath  the  margin  of  the  deltoid ;  but  the  line  of  fracture  may 
run  external  to  this  process.  Crepitus,  easy  reduction  of  deformity  (although 
with  great  pain),  and  the  ready  occurrence  of  redisplacement,  are  the  chief 
points  of  diagnosis  between  this  accident  and  dislocation ;  whilst  the  fact 
that  the  head  can  be  felt  to  accompany  the  shaft  in  all  its  movements  nega- 
tives fracture  of  the  neck.  Bony  union  should  occur  in  four  to  seven  weeks, 
with  good  movement. 

Treatment. — Sayre's  strapping,  as  for  the  clavicle.  Sir  A.  Cooper  rec- 
ommended the  bandage  shown  at  Fig.  73  with  a  smaller  pad.  To  obtain 
elevation,  the  starched  figure-8  bandage,  mentioned  under  "  Fracture  of  the 
Acromion,"  is  useful. 

Fracture  of  the  Acromion  is  common,  and  generally  occurs  through 
its  tip  in  front  of  the  acromio-clavicular  joint ;  less  often  through  its  base ; 
up  to  twenty-five  the  epiphysis  generally  separates.  Some  cases  of  supposed 
fracture  at  the  base  are  really  cases  of  non-ossification  of  the  epiphysis.  This 
fracture  may  be  due  to  direct  or  indirect  violence;  rarely  to  muscular  action. 

Symptoms. — Flattening  of  the  shoulder  and  more  or  less  inability  to 
abduct  the  arm,  both  most  marked  when  the  fracture  is  through  the  base  ; 
irregularity  in  the  line  of  the  spine  ;  abnormal  mobility,  easy  removal  of 
deformity,  and  perhaps  crepitus  on  pushing  up  the  arm. 

Treatment. — The  object  is  to  keep  the  head  of  the  humerus  pushed  up 
against  the  acromion  ;  this  is  done  by  means  of  a  figure-8  bandage,  the  upper 

1  See  a  case  by  Mr.  May,  of  Heading,  Med.  Gaz.,  Oct.  8,  1842.  Mr.  Wormald 
possessed  a  specimen,  now  in  the  Museum  of  St.  Bartholomew's  Hospital. 
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loop  of  which  passes  under  the  opposite  axilla,  crossing  over  a  pad  placed  at 
the  root  of  the  neck  on  the  injured  side,  while  the  lower  loop  passes  down  the 
back  and  under  the  elbow,  bent  at  a  right  angle  across  the  chest.  Three  or 
four  of  the  concluding  turns  of  the  bandage  are  to  be  taken  round  the  body, 
arm,  and  hand  horizontally;  it  is  well  to  use  fixed  dressings.  Union  is 
usually  ligamentous,  owing  to  the  difficulty  of  keeping  the  parts  in  strict 
apposition. 

Fracture  of  the  Coracoid  Process  is  rare ;  caused  by  blows  on  the 
front  of  the  shoulder,  usually  inflicting  much  other  damage ;  sometimes  by 
muscular  action. 

Symptoms. — The  patient  is  unable  without  great  pain  to  execute  the 
motions  performed  by  the  biceps  and  coraco-brachialis — that  is,  to  bring  the 
arm  upward,  inward,  and  forward  ;  and  motion  and  crepitus  of  the  detached 
process  may  be  felt  by  seizing  and  moving  the  tip  or  pressing  upon  it  whilst 
the  patient  moves  his  shoulder.  Thickness  of  fat  or  muscle,  or  swelling, 
renders  the  diagnosis  very  difficult.  Union  is  fibrous,  and  may  stretch 
considerably. 

Treatment. — The  humerus  may  be  brought  forward  and  inward,  to  relax 
the  biceps  and  coraco-brachialis,  and  confined  to  the  trunk,  with  the  forearm 
bent  over  the  chest ;  but  simple  fixation  of  the  arm  to  the  side  gives  almost 
as  good  a  result. 

Fractures  of  the  Upper  Extremity  of  the  Humerus  may  run  (1) 
through  the  anatomical  neck,  (2)  through  the  line  of  junction  of  the  epi- 
physis, (3)  through  the  surgical  neck,  (4)  the  great  tuberosity  may  be 
detached,  (5)  one  and  three  may  be  complicated  by  dislocation  of  the  head. 

(1)  Fracture  through  the  Anatomical  Neck — i.  e.,  within  the  cap- 
sule— is  very  rare,  known  to  occur  only  in  advanced  life,  due  to  direct  violence, 
and  difficult  of  diagnosis  as  there  is  little  displacement.  But,  more  often,  the 
line  of  fracture  leaves  the  anatomical  neck,  and  runs  through  the  tuberosities 
(one  or  both).  There  may  be  comminution  from  driving  of  the  head  into  the 
cancellous  tissue  of  the  upper  end  of  the  shaft,  one  or  both  tubercles  being 
split  off ;  the  head  may  be  impacted  in  this  position. 

Signs. — Impairment  of  motion  and  crepitus  are  the  most  reliable  signs 
(R.  W.  Smith)  ;  shortening  is  slight,  not  exceeding  half  an  inch,  and  there 
may  be  hard  swelling  anteriorly  due  to  the  upper  end  of  the  lower  fragment 
displaced  (1)  by  force  applied  to  the  outer  aspect  of  the  shoulder,  and  (2) 
drawn  up  and  in  by  muscles. 

When  the  fracture  is  impacted,  we  rely  chiefly  on  deformity.  The  arm  is 
slightly  shortened,  the  acromion  projects  more  than  usual,  the  shoulder  has 
lost  to  a  certain  extent  its  roundness.  In  consequence  of  splitting  off  of  the 
tuberosity  crepitus  may  often  be  obtained  when  the  shoulder  is  grasped  with 
moderate  firmness  and  the  arm  rotated.  The  head  cannot  be  felt  in  the 
axilla,  nor  can  the  finger  be  pressed  in  beneath  the  acromion  toward  the 
glenoid  fossa ;  passive  movements  are  usually  free,  but  painful. 

If  the  impaction  is  not  firm,  the  deltoid  may  draw  the  shaft  upward  and 
considerably  increase  the  shortening  during  the  first  weeks  of  treatment 
(Hutchinson,  Med.  Times  and  Gaz.,  1866,  vol.  i.  p.  247). 

(2)  Fracture  at  the  Line  of  Junction  of  the  Epiphysis. — The  epi- 
physis includes  the  head  and  both  tuberosities,  and  usually  unites  at  twenty. 
This  fracture  is  fairly  common.  Many  cases  have  resulted  from  fracture  by 
the  finger  in  the  axilla  during  labor,  others  from  falls  or  violent  pulls  up 
and  out  upon  the  arms  of  children  ;  later  it  is  usually  due  to  great  and  direct 
violence. 

Signs. — The  head  of  the  bone  can  be  felt  in  the  glenoid  cavity  (by  which 
sign  this  accident  is  distinguished  from  dislocation);  it  remains  motionless 
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when  the  elbow  is  rotated,  and  is  sometimes  so  displaced  by  the  scapular 
muscles  that  its  lower  surface  looks  forward  and  outward;  the  fingers  cannot 
be  pressed  in  toward  the  glenoid  fossa,  immediately  beneath  the  acromion, 
but  they  enter  a  depression  about  1\  inches  lower  down ;  there  is  a  striking 
and  abrupt  projection  beneath  the  coracoid  process,  caused  by  the  upper 
extremity  of  the  shaft  of  the  bone  drawn  in  by  the  muscles  constituting  the 
folds  of  the  axilla.  It  is  rounded,  smooth,  and  slightly  convex,  not  with  the 
sharp  irregular  margin  of  ordinary  fracture.  Slight  extension  from  the 
elbow  draws  the  lower  fragment  into  its  natural  place  and  crepitus  may  be 
obtained  ;  but  the  bone  immediately  projects  again  when  extension  is  discon- 
tinued ;  the  axis  of  the  arm  is  directed  downward,  outward,  and  backward, 
the  elbow  being  a  little  from  the  side  ;  shortening  is  considerable. 

(3)  Fracture  of  the  Surgical  Neck — i.  e.,  of  the  bone  between  the 
epiphysial  line  and  the  insertions  of  the  pectoralis,  teres  major,  and  latis- 

simus  (Fig.  77) — is  by  far  the  commonest  fracture  of  this 
part  of  the  bone ;  it  occurs  at  all  ages,  and  may  be  caused 
either  by  direct  or  indirect  violence.  The  signs  are 
those  of  the  preceding  variety,  but  crepitus  is  rougher ; 
the  lower  fragment  often  lies  more  deeply  in  the  axilla, 
and  causes  more  pain  by  pressure  of  its  sharp  end  upon 
the  brachial  plexus ;  much  swelling  from  extravasation 
is  common. 

The  lower  fragment  may  be  impacted  into  the  can- 
cellous tissue  of  the  upper,  rendering  the  diagnosis  much 
more  difficult.  The  signs  are  slight  shortening,  (half  an 
inch  or  so),  some  deformity,  and  perhaps  crepitus  if  the 
head  be  grasped  firmly  whilst  the  arm  is  rotated,  pain 
at  a  part  not  directly  injured,  and  loss  of  power.  Seri- 

iracture  01  trie  surgi-  i  .  ,*       J  ■,  ,  *       n  .  ■.  . 

cai  neck  of  the  humerus,  ous  injury  of  the  large  vessels  and  nerves  from  this 
united.  fracture  is  almost  unknown.    It  is  rarely  compound, 

unless  due  to  gunshot. 

(4)  Fracture  of  the  Greater  Tuberosity  is  caused  by  blows  or  falls 
on  the  shoulder,  by  violent  action  of  the  scapular  muscles,  or  the  process  is 
left  behind  in  dislocation  of  the  head. 

Signs. — Increased  breadth  of  the  injured  joint ;  the  head  and  neck  of  the 
bone  are  drawn  forward  and  inward  by  the  axillary  muscles,  whilst  the 
separated  tuberosity  is  drawn  outward  by  the  supra-  and  infra-spinatus  and 
teres  minor ;  a  groove  may  be  felt  between  the  tuberosity  and  the  head  of 
the  bone,  the  latter  moves  with  the  shaft,  and  crepitus  is  obtained  if  the 
fragments  are  pressed  together ;  the  whole  limb  can  be  moved  in  any  direc- 
tion by  the  surgeon,  but  active  rotation  out  is  quite  lost. 

Mode  of  Union. — All  the  preceding  fractures  usually  unite  firmly  by 
bone,  even  fracture  of  the  anatomical  neck ;  for,  though  this  fracture  would 
seem  likely  to  deprive  the  head  of  the  bone  of  vascular  connection,  some 
ligamentous  bands,  sufficient  to  prevent  this,  usually  remain  untorn ;  in 
cases  of  impaction  there  is  no  difficulty.  The  patient  should  be  informed 
that  some  deformity  and  loss  of  motion  are  likely  to  remain,  though  time 
and  use  will  go  far  to  restore  the  latter ;  also  that  growth  may  be  impaired 
after  separation  of  the  epiphysis.  Repair  occurs  chiefly  from  the  lower 
fragment,  and  callus  is  often  excessive.  Even  should  the  head  remain 
loose,  there  is  no  ground  for  the  belief  that  it  will  necessarily  necrose  and 
cause  suppuration. 

The  time  required  for  union  varies  from  four  to  eight  weeks. 

Fractures  of  the  Cervix  Humeri  with  Dislocation  of  the  Head. 
— All  the  above  fractures  must  be  diagnosed  from  dislocation ;  especially 


Fig.  77. 
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fracture  through  the  surgical  neck,  in  which  we  find  shortening,  an  abnormal 
bony  mass  moving  with  the  shaft  lying  in  the  axilla,  and  the  elbow  thrown 
out  from  the  side.  The  diagnosis  rests  first  upon  the  demonstration  of  the 
presence  of  the  head  in  the  glenoid  fossa,  and  secondly  upon  the  discovery 
of  abnormal  mobility  in  the  length  of  the  bone.  In  some  rare  cases,  how- 
ever, it  is  found  that  the  shoulder  is  flattened,  the  deltoid  tense,  the  acromion 
sharply  felt,  and  the  fingers  sink  in  immediately  beneath  it,  showing  that  the 
head  is  absent  from  its  normal  place.  It  is  felt  in  the  axilla,  but  does  not 
move  with  the  shaft,  and  crepitus  is  obtained  here ;  the  signs  indicate  that 
dislocation  and  fracture  coexist. 

Treatment. — In  intracapsular  and  impacted  fractures  there  is  little  to 
be  done  beyond  fixing  the  arm  to  the  side  and  treating  extravasation  ;  until 
this  has  almost  or  quite  subsided,  the  patient  should  remain  in  bed. 

In  fractures  of  the  surgical  neck,  swelling  often  prevents  the  attainment 
of  knowledge  as  to  the  position  of  the  upper  fragment.  Till  swelling  has 
subsided  the  limb  may  be  comfortably  arranged  upon  a  pillow  and  fixed  by 
sand-bags  or  weight  extension  to  prevent  shortening.  Then  the  limb  may 
be  put  up  in  splints.  If  extension  has  to  be  maintained  the  fingers  and 
hand  must  be  well  bandaged;  an  inside  angular  splint  reaching  to  the  level 
of  the  fracture  must  be  fixed  to  the  forearm  and  arm,  and  a  nicely  moulded 
shoulder-cap  of  sole-leather,  stout  gutta-percha,  or  plaster  of  Paris  reaching 
down  to  the  outer  condyle  must  be  well  fastened  upon  the  shoulder  by  a 
spica.  The  arm  is  to  be  secured  to  the  side,  and  a  small  sling,  supporting 
only  the  hand,  worn.  Later  on,  the  shoulder-cap  alone,  fixed  by  a  starched 
or  plaster  bandage,  will  suffice. 

When  the  upper  fragment  is  abducted,  Moore  recommends  abduction  of 
the  arm,  with  extension,  until  the  fragments  interlock ;  then  bring  the  limb 
carefully  to  the  side.  Sometimes  it  is  necessary  to  keep  the  arm  abducted, 
the  patient  remaining  in  bed  ;  this  may  be  done  by  weight  extension  or  by 
a  splint  like  an  L  turned  upside  down  (Tyrrell).  This  is  the  method  for 
treatment  of  fracture  of  the  great  tuberosity. 

Marked  displacement  inward  of  the  lower  fragment  is  met  by  a  pad  in  the 
axilla. 

Erichsen  recommends  for  some  cases  a  very  simple  splint  consisting  of  a 
strip  of  leather  six  inches  wide  and  two  feet  long,  half  of  which  is  bandaged 
to  the  trunk  and  half  to  the  arm,  whilst  the  rounded  bend  fits  closely  into  the 
axilla. 

After  five  or  six  weeks  the  patient  may  swing  the  arm  gently  to  and  fro, 
gradually  bringing  it  into  use. 

In  Fractures  wtith  Dislocation  an  attempt  should  be  made  at  once, 
under  complete  ancesthesia,  to  push  the  head  back  into  the  socket,  by  placing 
the  fingers  upon  it  and  the  thumbs  upon  the  acromion.  Failing  this,  some 
have  permitted  union  to  take  place,  and  then  six  or  twelve  weeks  later  have 
tried  to  reduce,  often  without  success.  The  best  results  seem  to  have  followed 
the  pushing  of  the  lower  fragment  up  into  the  glenoid  fossa,  the  head  being 
left  alone. 

Fractures  of  the  Shaft  of  the  Humerus  are  often  at  once  recogniza- 
ble by  deformity,  shortening,  helplessness,  and  crepitus ;  but  in  more  or  less 
transverse  fractures  from  slight  violence,  especially  in  children,  some  care 
in  examination  is  necessary.  When  the  fracture  is  between  the  pectoral  is 
major  and  the  deltoid,  the  upper  fragment  is  drawn  in,  and  the  lower  up- 
ward outside  it ;  when  below  the  deltoid,  the  muscle  drags  the  upper  frag- 
ment out  and  the  long  arm  muscles  pull  the  inner  fragment  up  inside  the 
outer. 

Complications  are  bruising,  with  consequent  thrombosis,  or  rupture  of  the 
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brachial  vessels,  and  pressure  upon  or  laceration  of  a  nerve.  Involvement 
of  the  musculo-spiral  in  callus  occasionally  occurs. 

Treatment. — Two  to  four  short  splints  of  Gooch's  material  placed  round 
the  limb  and  buckled  on  above  and  below  the  fracture.  If  extension  is  re- 
quired, replace  one  of  these  splints  by  an  external  angular.  Firm  pressure 
above  will,  of  course,  necessitate  bandaging  all  distal  parts.  A  sling  support- 
ing only  the  hand  must  be  worn  (Fig.  78).  After  a  few  days  an  immovable 
splint  (plaster)  may  be  applied. 

Fractures  above  the  middle  are  best  treated  like  those  of  the  surgical 
neck. 

In  the  absence  of  pulse  at  the  wrist,  apply  no  bandage  lest  gangrene  occur 
and  be  attributed  to  it;  raise  the  limb  slightly  on  pillows. 

Fracture  of  the  Lower  Extremity  of  the  Humerus  presents  many 
varieties.  1.  A  transverse  or  oblique  fracture  above  the  condyles  (supracon- 
dyloid).  The  radius,  ulna,  and  lower  fragment  are  drawn  up  and  back  (Fig. 
79),  the  triceps  is  tense,  and  the  olecranon  projects  as  in  dislocation  backwards 
of  both  forearm  bones.  The  deformity  is,  as  a  rule,  easily  reduced  with  crepitus, 
but  returns  immediately.  The  relation  of  the  two  epicondyles  to  the  ole- 
cranon is  normal,  measurements  from  the  acromion  to  the  outer  epicondyle 


Fig.  78.  Fig.  79. 


Treatment  of  fracture  of  shaft  of  Oblique  transverse  fracture  above  the  condyles,  lower 

.humerus.  fragment  displaced  backwards. 


are  a  little  short,  but  those  from  the  epicondyles  to  the  styloid  processes  are 
normal.  The  fingers  cannot  be  pressed  into  the  great  sigmoid  notch  of  the 
ulna,  nor  can  the  pit  on  the  head  of  the  radius  be  felt.  2.  Detachment  of  the 
lower  epiphysial  cartilage,  including  the  radio-ulnar  surface  and  both  epicon- 
dyles (though  the  internal  ossifies  and  unites  separately  at  eighteen),  presents 
the  same  symptoms.  Either  this  or  the  above  fracture  is  very  common  in 
children  ;  opportunities  of  direct  examination  of  the  bones  are  very  rare. 
3.  There  is  a  T-fracture:  in  addition  to  the  above  a  fissure  runs  down  through 
the  articular  end,  separating  it  into  outer  and  inner  pieces,  between  which 
crepitus  may  be  obtained.  4.  The  capitelhim  (Fig.  80)  or  the  trochlea  may 
be  broken  off  with  an  epicondyle ;  the  latter  involves  displacement  back- 
ward of  the  ulna  and  often  of  the  radius  also.  5.  Either  epicondyle  may  be 
detached  ;  pain  and  crepitus  during  pronation  or  supination  are  localized  to 
their  vicinity,  and  a  bit  of  bone  may  sometimes  be  grasped  and  moved ;  the 
joint  is  not  implicated. 

Treatment. — Swelling  is  often  too  great  to  permit  of  an  accurate  diag- 
nosis.   The  limb  may  then  be  placed  upon  an  inside  L  splint,  with  the  joint 
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exposed  for  treatment.  Usually  one  or  two  lateral  L  splints  are  used  later, 
the  joint  being  fixed  at  or  a  little  over  a  right  angle  ;  sometimes  a  posterior 
gutter-splint  of  plaster  or  poroplastic  acts  best ;  again  an  anterior  L  splint. 
Fixed  apparatus  is  not  suitable  for  the  immediate  treatment,  especially  in 
children.  It  is  often  very  difficult  to  keep  the  fragments  in  position  by 
means  of  splints,  and  the  patient  should  be  warned  that  impaired  movement 
is  likely  to  result.  After  the  third  week,  when  the  splints  are  changed,  it  is 
well  very  carefully  to  perform  the  movements  of  the  elbow  and  radio-ulnar 
joints  three  or  four  times,  and,  so  far  as  is  possible,  without  causing  pain.  After 
the  fifth  week  splints  can  generally  be  removed,  and  passive  and  active 
movement  must  be  freely  used.  J.  Hutchinson  recommends  extreme  flexion 
as  the  position  most  likely  to  prevent  displacement  in  supracondyloid  frac- 
tures.   Fractures  of  the  epicondyles  give  but  little  trouble. 

It  has  been  recommended  to  treat  fractures  separating  the  trochlea  only 
in  the  straight  position,  putting  up  the  limb  in  a  moulded  posterior  splint,  and 


Fig.  80.  Fig.  81. 


Lines  of  fracture  in  the  humerus,  of  the  Fracture  of  olecranon,  with  liga- 

surgical  neck,  of  the  middle  of  the  shaft,  mentous  union.  St.  Marys  Hospital 

and  of  the  internal  condyle,  passing  into  Museum, 
the  joint. 

paying  particular  attention  to  the  preservation  of  the  obtuse  angle  which  the 
limb  naturally  forms  outward  ;  when  this  is  the  same  as  on  the  sound  side, 
it  is  held  that  the  fragment  must  be  in  position. 

Fractures  of  the  Forearm. — Fracture  of  the  olecranon  is  usually  due 
to  direct  force,  rarely  to  violent  action  of  the  triceps ;  in  the  former  case 
there  may  be  much  bruising  and  swelling. 

Signs. — Flexion  of  the  elbow  is  easy  or  possible,  but  active  extension  is 
impossible,  and  attempts  at  it  are  to  be  discouraged.  The  fracture  is  usually 
transverse,  passing  into  the  joint  through  the  narrowest  part  of  the  process 
(Fig.  81).  A  transverse  gap  is  felt  in  the  bone  here,  just  perceptible  or 
wide  enough  to  let  the  thumb  sink  in.  Greater  separation  than  this  is 
usually  prevented  by  untorn  aponeuroses  and  ligaments.  Sometimes  the 
fracture  is  "  starred,"  and  there  is  no  displacement.  The  distal  fragment  is 
occasionally  forced  through  the  skin,  or  this  is  perforated  by  the  original 
violence. 
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Treatment. — If  great  swelling  is  present  subdue  it  whilst  the  limb  lies 
comfortably  upon  a  pillow  ;  if  there  is  any  possibility  of  the  skin  sloughing, 
put  up  the  part  antiseptically. 

French  surgeons  treat  this  injury  with  the  elbow  bent  to  prevent  anky- 
losis, a  possible  but  very  rare  occurrence.  In  a  perfectly  straight  position 
the  lower  fragment  is  apt  to  push  the  olecranon  out  of  its  fossa  on  the 
humerus.  The  best  way  of  treating  it  is  to  use  a  straight  anterior  splint 
padded  thickly  opposite  the  joint,  to  give  a  slight  bend,  and  secured  by 
plaster  bandages,  in  which  a  window  over  the  elbow  may  be  cut  on  the  third 
day  to  see  how  the  fragments  are  lying.  The  splint  should  reach  from  the 
level  of  the  axilla  to  the  wrist.  When  necessary  an  attempt  may  be  made 
to  bring  down  the  upper  fragment  by  long  strips  of  strapping  applied  ob- 
liquely round  the  splint  and  arm,  beginning  half-way  up  the  triceps  and 
reaching  down  to  the  fragment ;  this  may  be  renewed  from  time  to  time. 
Passive  movement  may  be  employed  in  three  to  four  weeks,  the  finger  press- 
ing the  olecranon  toward  the  shaft  as  the  elbow  is  bent. 

Malgaigne's  hooks  have  been  used  in  this  fracture,  but  antiseptic  wire  is 
certainly  preferable,  and  in  cases  of  compound  fracture  use  should  be  made 
of  the  wound  to  unite  the  bones  by  suture.  Passive  movement  may  then  be 
employed  after  a  week. 

Usually  short  fibrous  union  is  obtained  (Fig.  81),  bony  union  being  rare. 
The  arm  is  strong  and  movements  of  the  joint  good  or  perfect.  This  may 
be  the  case  even  with  a  longish  bond  of  union,  but  generally  weakness  or 
uselessness  of  the  limb  goes  with  this.  It  is  right  then  to  open  the  joint,  re- 
move the  fibrous  tissue  between  the  fragments,  and  wire  them  together, 
allowing  the  suture  to  remain  in. 

Fracture  of  the  coronoid  process  has  very  rarely  been  demonstrated,  but 
may  be  more  frequent  than  is  generally  believed.  Experiments  show  that 
it  is  often  broken  by  blows  on  the  palm  with  the  elbow  bent  and  fixed,  less 
often  with  the  elbow  straight.  Malgaigne  found  the  fracture  frequently  in 
backward  dislocations  which  he  had  produced. 
Muscular  action  may  be  a  cause,  as  when  the  pro- 
cess was  torn  off  in  a  boy  of  eight  who  was  hanging 
by  one  hand  from  the  top  of  a  wall  (Liston). 

Signs. — These  are  said  to  be  dislocation  of  the 
ulna  or  both  bones  backward,  easy  reduction  and 
easy  reproduction,  crepitus,  and  the  presence  of  a 
small  hard  movable  body  in  the  fold  of  the  elbow. 

Treatment. — An  angular  splint  and  sling. 
Union  will  probably  be  ligamentous. 

Fracture  of  the  Shafts  of  the  Badius  and 
Ulna. — Both  these  bones  may  be  broken  or  only 
one.  In  the  former  case  all  the  signs  of  fracture, 
especially  deformity  and  abnormal  mobility,  are 
strongly  marked.  When  the  radius  is  broken 
below  the  tubercle,  the  hand  is  almost  always  pro- 
nated,  because  it  is  cut  off  from  the  supinator  brevis 
and  biceps,  but  passive  supination  is  easy ;  also  the 
pronator  quadratus  always  tends  to  approximate 
the  lower  ends  of  the  bones,  especially  if  both  are 
broken  and  low  down.  When  only  one  bone  is 
cracked  through  with  but  little  displacement,  it  may  be  impossible  to  make 
a  positive  diagnosis :  slight  swelling  and  irregularity,  pain  and  tenderness 
at  a  point  not  struck,  the  pain  being  elicited  not  only  by  direct  pressure  but 
by  movement  of  the  part  and  by  pressing  the  bones  together  at  a  distance, 
and  perhaps  crepitus,  are  chiefly  to  be  relied  on. 


Fig.  82. 


Sling  for  fractured  forearm. 
Supports  the  whole  arm  from 
elbow  to  fingers. 
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Treatment. — Prepare  two  splints  of  wood  one  inch  wider  than  the  widest 
part  of  the  forearm,  one  to  reach  from  the  outer  epicondyle  to  the  knuckles, 
the  other  from  the  inner  epicondyle  to  the  wrist.  Reduce  any  deformity  by 
extension  between  the  wrist  and  elbow,  and  then,  the  elbow  being  bent,  apply 
the  splints  to  the  forearm  held  midway  between  pronation  and  supination 
(with  the  thumb  uppermost),  and  fasten  them  firmly  on  with  straps  or 
buckles ;  next  bandage  the  hand  to  the  back  splint  and  the  two  splints  to 
each  other,  and  place  the  forearm  in  a  sling  (Fig.  82).  The  fingers  may  be 
moved  daily  to  prevent  matting  of  their  tendons.  Union  is  generally  com- 
plete in  four  to  six  weeks. 

Non-union  is  not  very  rare.  Sometimes  formation  of  callus  is  excessive; 
it  spreads  across  the  inter-osseous  space  and  unites  one  bone  to  the  other, 
thus  destroying  the  all-important  movements  of  pronation  and  supination. 
When  this  has  happened  in  cases  of  simple  uncomplicated  fractures,  courts 
have  regarded  it  as  due  to  malpractice,  and  have  given  damages  against  the 
surgeon.  To  prevent  it,  some  surgeons  pad  the  splints  thickly  along  the 
middle ;  but  if  they  are  firmly  applied  with  ordinary  padding  the  muscles 
will  be  pressed  in  between  the  bones.  Wide  splints  are  important  to  pre- 
vent pressure  of  the  bones  toward  each  other  by  the  bandage  in  crossing 
from  one  splint  to  the  other.  In  cases  of  comminuted  or  multiple  fracture, 
the  difficulties  of  treatment  are  much  increased,  and  no  action  would  lie  on 
the  ground  of  imperfect  success. 

The  fingers  must  be  carefully  watched ;  in  no  other  part  has  gangrene 
occurred  so  frequently,  either  from  swelling  beneath  a  bandage  directly  ap- 
plied, from  immovable  splints,  or  from  inflammation  usually  resulting  from 
injured  soft  parts. 

Calles'  fracture  is  a  fracture  of  the  lower  end  of  the  radius  half  to  one  inch 
above  the  wrist,  either  transverse  or  rather  oblique  upward  and  backward  ; 
the  lower  fragment  is  sometimes  displaced  bodily  backward  to  a  greater  or 
less  extent,  less  often  it  turns  on  its  anterior  margin  as  upon  a  hinge,  the 
posterior  margin  of  the  upper  fragment  penetrating  the  cancellous  tissue  of 
the  lower  for  perhaps  half  an  inch ;  the  upper  fragment  may  remain  firmly 
impacted  in  the  lower,  and  the  latter  may  be  split  into  several  pieces. 
Usually  the  styloid  process  is  carried  outward  as  well  as  backward.  The 
styloid  process  or  lower  end  of  the  ulna  is  sometimes  broken  also  (Fig.  83). 

The  fracture  may  occur  at  any  age,  but  is  exceedingly  common  among 


Fig.  83. 


Fracture  of  the  lower  eud  of  radius  and  ulna,  from  Dr.  Smith  on  "Fractures." 

old  women,  being  due  in  them  to  falls  and  slight  violence.  Up  to  twenty 
the  epiphysis  may  separate.  It  will  be  seen,  upon  consideration  of  the  posi- 
tion of  the  radius  (running  downward,  forward,  and  inward)  in  ordinary 
falls  upon  the  hands,  that  if  the  force  running  along  it  be  resolved  into  ver- 
tical and  horizontal  components,  the  former  will  tend  to  tear  off  the  lower 
end  of  the  radius  to  displace  it  backward  and  forward  and  somewhat  out- 
ward in  most  cases,  the  lower  end  of  the  fragment  being  chiefly  acted  upon. 
The  radial  extensors  and  extensors  of  the  thumb  maintain  the  deformity. 
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That  this  is  the  mechanism  of  the  displacement  seems  to  be  shown  by  the 
fact  that  a  few  cases  are  recorded  of  falls  on  the  bach  of  the  hand  resulting 
in  a  similar  fracture,  but  with  displacement  forward  of  the  lower  fragment 
and  reversal  of  the  clinical  signs. 

Signs. — The  appearance  is  very  characteristic.  When  the  part  is  exam- 
ined from  the  radial  side  (Fig.  83),  it  has  much  the  appearance  of  a  silver 
fork  (Velpeau).  Opposite  the  radio-carpal  joint,  behind,  is  a  rounded 
prominence  formed  by  the  lower  end  of  the  radius  and  the  carpus,  and  a 
little  higher  up  (one  inch  or  so)  there  is  a  marked  angular  depression. 
Opposite  the  latter,  or  rather  a  little  lower  down  on  the  palmar  aspect,  is  a 
sharpish  prominence,  the  lower  end  of  the  upper  fragment,  covered  by  mus- 
cles. The  hand  is  usually  a  little  abducted,  the  extensors  of  the  thumb 
tense,  and  the  styloid  process  of  the  ulna  prominent  on  the  inner  side ;  the 
latter  may  be  dislocated  from  the  carpus  or  even  forced  through  the  skin. 
The  deformity  rnayjbe  easily  reduced  with  marked  crepitus,  or  reduction  may 
be  quite  impossible ;  when  effected,  it  may  be  permanent,  or  the  deformity 
may  return  at  once.  The  styloid  process  of  the  radius  moves  with  the  carpus, 
and,  unless  broken,  constantly  preserves  its  normal  relations  to  it ;  in  dislo- 
cation it  does  not  do  so.  The  backward  dislocation  of  the  carpus  may  be 
accompanied  by  chipping  of  the  posterior  border  of  the  lower  end  of  the 
radius. 

Treatment. — Impaction,  when  present,  should  be  undone,  if  possible,  by 
strong  traction  on  the  hand  and  direct  pressure  forward  on  the  fragment. 

In  the  absence  of  better  means,  cases  may  be  treated  with  the  splints  men- 
tioned in  the  last  section — the  back  splint  being  thickly  padded  up  to  the 
fracture  to  press  the  lower  fragment  and  hand  forward,  the  anterior  splint 
being  thickly  padded  below  and  reaching  only  down  to  the  fracture.  With 
strapping,  the  hand  may  be  fixed  in  a  position  of  adduction  to  the  back 
splint.  When  all  tendency  to  swelling  has  subsided,  a  plaster  gauntlet, 
leaving  fingers  and  thumb  free,  and  running  well  up  the  forearm,  will  give 


Fig.  84. 


Application  of  Gordon's  splints  to  Colles's  fracture. 


a  good  result.  Gordon,  of  Belfast,  recommends  the  addition  of  a  rounded, 
tapering,  projecting  margin  to  the  outside  of  the  front  splint,  to  be  applied 
against  the  everted  fragment  of  the  radius.  In  the  splints  which  go  by  his 
name,  the  posterior  or  ulnar  splint  is  wider  at  the  hand,  and  provided  with 
a  flange  piece  on  which  the  inner  border  of  the  hand  rests  (Fig.  84). 

The  great  difficulty  in  all  cases,  especially  in  the  old  and  rheumatic,  is  to 
prevent  stiffness  of  the  fingers  and  wrist ;  the  fingers  should  be  liberated  as 
soon  as  possible,  and  the  wrist  may  be  cautiously  moved  after  three  to  five 
weeks,  according  to  age,  etc.  The  patient  should  be  informed  that  stiffness 
will  last  some  months,  and  that  recovery  may  not  be  perfect. 

The  use  of  Carr's  splint  (Fig.  85)  reduces  these  evils  to  a  minimum,  and 
the  simple  act  of  grasping  the  bar  reduces  the  deformity  in  unimpacted 
cases,  its  direction  being  more  oblique  than  the  line  of  the  heads  of  the  meta- 
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carpals  to  which  it  corresponds.  A  small  dorsal  splint  is  also  used,  and  for 
the  first  four  days  the  fingers  may  require  to  be  fixed  over  the  bar  by  the 
bandage.    -After  a  week  they  and  the  thumb  are  left  free. 

Fractures  of  the  Hand. — The  carpal  bones  are  rarely  fractured  with- 
out a  severe  smash,  and  excision,  or,  in  some  cases,  even  amputation,  entire 
or  partial,  may  be  necessary,  though  this  should  be  avoided,  if  possible. 
Fracture  of  the  metacarpal  bones,  or  of  the  phalanges,  will  be  readily  recog- 
nized. The  former  usually  form  a  prominence  posteriorly  when  broken, 
owing  to  the  preponderating  action  of  the  anterior  muscles.  With  respect 
to  compound  fracture  of  these  parts,  no  part  of  the  hand  should  be  ampu- 
tated unless  positively  necessary,  and  even  one  finger,  and  especially  the 
thumb  and  forefinger,  should  be  saved,  if  it  can  be  done. 

Treatment. — For  fracture  of  the  carpus  simply  immobilize  the  wrist. 
For  those  of  the  middle  metacarpal  bones,  make  the  patient  grasp  a  ball  of 
tow  or  some  other  soft  substance,  and  bind  his  hand  over  it  with  a  stump 


Fig.  85. 


Carr's  splints  for  a  left  Colles's  fracture. 

bandage  ;  but  for  fracture  of  the  lateral  metacarpal  bones,  support  the  hand 
on  a  firm  wooden  splint,  cut  into  the  shape  of  the  thumb  and  fingers.  If 
only  one  finger  be  fractured,  fix  it  by  a  thin  wooden  splint  long  enough  to 
reach  from  the  wrist  to  the  end  of  the  finger,  with  the  upper  or  palmar  part 
broader  than  the  lower.  It  must  be  remembered  that  the  palmar  surfaces 
of  the  metacarpals  and  phalanges  are  concave,  so  the  splints  will  require 
suitable  padding.  Plaster  of  Paris  and  gutta-percha  are  very  useful  in 
these  fractures. 

Fracture  of  the  Ribs  is  very  common  after  twenty,  under  puberty 
extremely  rare.  In  two  cases,  eighteen  and  twenty-four  years  old,  60-100 
Kgr.  pressed  the  sternum  back  to  the  spine  without  causing  fracture.  It  is 
generally  due  to  direct  violence,  when  the  tendency  is  to  displacement  inward 
of  the  fragments,  and  the  depression  may  remain  ;  not  uncommonly  it  is 
caused  by  indirect  force,  as  when  the  thorax  is  violently  squeezed  from  before 
back,  the  fracture  being  often  bilateral,  and  usually  situate  an  inch  or  two 
from  the  sternal  end.  Sometimes,  and  usually  in  the  aged,  one  or  more  ribs 
are  broken  by  violent  coughing.  (Malgaigne,  quoted  in  Brit,  and  For.  Med. 
Rev.,  vol.  vii.  p.  554.) 

The  middle  ribs  break  most  often,  the  first  rarely,  the  twelfth  very  rarely. 

These  fractures  may  be  incomplete  or  complete,  simple  or  compound 
(through  the  skin  or  lungs),  single  or  multiple,  complicated  in  many  ways, 
but  comminution  is  generally  due  to  gunshot  injury.  Several  ribs,  perhaps 
the  majority  on  each  side,  may  be  broken. 

Signs. — Fixed,  lancinating  pain,  aggravated  by  inspiration,  coughing,  and 
all  movements  of  the  chest,  and  induced  by  pressure  on  the  rib  at  a  distance 
from  the  painful  point ;  this  is  especially  valuable  when  the  point  has  not 
been  directly  injured. 

Crepitus  is  often  felt  during  inspiration  by  the  band  placed  flat  on  the 
painful  spot,  or  heard  here  with  a  stethoscope,  but  care  must  be  taken  not  to 

17 


258 


INJURIES   AND   DISEASES   OF  BONE. 


mistake  pleuritic  friction  for  crepitus.  The  patient  often  describes  the 
"  click ;"  pressure  on  the  anterior  end  of  the  rib  may  elicit  it,  or  alternate 
pressure  on  either  side  of  the  fracture ;  much  fat  or  muscle  (e.  g.,  near  the 
spine)  necessarily  obscures  the  sign.  The  latter  manipulations  may  reveal 
abnormal  mobility,  but  often  this  cannot  be  detected,  and  actual  falling  in  of 
the  side  is  rare,  even  when  several  ribs  are  broken  in  two  places.  There  may 
be  great  dyspnoza  in  this  case.  Exact  diagnosis  is  not  of  much  consequence, 
for  in  all  cases  of  pain  on  inspiration  after  a  blow  on  the  chest  the  treatment 
is  the  same. 

Emphysema,  or  presence  of  air  in  the  cellular  tissue,  is  a  not  infrequent 
complication  of  this  fracture.  The  air  forms  a  soft,  diffuse  swelling  that 
crepitates  characteristically,  disperses  on  pressure,  but  does  not  pit ;  it  may 
be  limited  to  the  region  of  the  wound,  or  extend  over  the  whole  body,  render- 
ing the  patient  absolutely  unrecognizable  from  swelling,  though  such  extreme 
emphysema  is  very  rare.  It  is  thus  produced  :  the  broken  bone  pierces  both 
layers  of  the  pleura  and  wounds  the  lung.  In  cases  of  large  wound  in  the 
lung,  air  now  enters  the  pleura  at  each  inspiration,  but  in  expiration  the  soft 
lung  tissue  falls  together  and  prevents  it  from  reentering  the  lung.  A 
pneumothorax  therefore  forms,  the  lung  becomes  more  or  less  rapidly  com- 
pressed, and  at  each  expiration  some  of  the  air  is  forced  from  the  pleura 
through  the  wound  in  its  parietal  layer  into  the  superficial  cellular  tissue. 
But  little  force  is  required  to  drive  it  on.  In  these  cases,  in  addition  to  the 
subcutaneous  swelling  which  may  conceal  the  physical  signs  of  pneumo- 
thorax, dyspnoea  increases  until  asphyxia  may  ensue.  Much  more  commonly 
the  emphysema  is  limited  to  the  vicinity  of  the  fracture,  and  there  is  no 
pneumothorax ;  this  has  generally  been  explained  by  supposing  that  the 
pleura  was  not  really  opened  by  the  wound,  the  lung  being  here  adherent  to 
the  chest  wall ;  but  it  is  certain  that  in  many  cases  no  adhesion  exists,  yet 
the  lung  does  not  separate  from  the  chest  wall. 

Slight  haemoptysis,  lasting  perhaps  two  or  three  days,  is  common,  the  blood 
coming  from  bruised  or  torn  lung.  Slight  hemothorax  also  is  frequent,  the 
blood  being  mixed  with  serous  effusion,  and  forming  six  or  eight  ounces  of 
purple  fluid  containing  no  clot ;  it  comes  from  small  vessels  of  the  lung  and 
pleura.  Very  rarely  main  intercostal  vessels  are  torn,  the  hemorrhage  being 
large  or  even  fatal. 

Cases  are  recorded  in  which  a  broken  rib  has  wounded  not  only  the  lung, 
but  the  heart,  or  even  the  diaphragm  and  some  abdominal  viscera  ;  they  are 
very  rare. 

In  simple  fractures  a  pleuritic  rub  may  be  heard  a  few  days  after  the 
injury  in  its  neighborhood,  but  serious  inflammation  of  pleura,  or  lung,  or 
suppuration  of  the  fracture  is  rare.  After  fractures  of  several  ribs,  and  espe- 
cially in  the  old  and  feeble,  there  is  a  great  tendency  to  hypostatic  conges- 
tion and  pneumonia ;  in  them,  too,  bronchitis  often  appears,  or  becomes  much 
worse  after  this  accident. 

Union  takes  three  to  four  weeks  ;  is  almost  always  bony,  the  callus  forming 
in  large  amount  sometimes  uniting  adjacent  ribs ;  and  cartilage  is  usually 
found  in  the  callus  before  ossification. 

Treatment. — Much  relief  is  usually  given  by  bandaging  the  thorax 
firmly,  during  expiration,  with  a  broad  flannel  roller,  kept  up  by  shoulder 
straps.  A  piece  of  stout  strapping  passing  once  and  a  half  round  the  body 
also  answers  well.  A  less  perfect  mode  of  fixing  the  fragments  is  to  strap 
the  injured  side  with  three-inch  strapping,  passing  well  beyond  the  mid-line 
in  front  and  behind,  and  fixed  during  expiration.  Some  patients  find  all 
bandages  intolerable,  especially  those  in  whom  the  fragments  have  been 
driven  inwards  by  direct  force ;  they  do  well  when  simply  kept  in  bed.  If 
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a  fragment  is  markedly  depressed,  and  apparently  the  cause  of  pain  or  of 
hemorrhage,  Malgaigne's  suggestion — to  pass  a  sharp  hook  cautiously  round 
its  upper  border  and  elevate  it — might  be  acted  on. 

Ordinarily  emphysema  and  hsemothorax  require  no  treatment.  Air 
deposits  all  solid  particles  before  it  reaches  the  finer  bronchi;  its  presence 
iu  the  tissues  or  over  an  effusion  in  the  pleura  therefore  causes  no  decompo- 
sition. But  should  the  lung  be  so  compressed  by  air  as  to  threaten  asphyxia, 
a  free  opening  must  be  made  into  the  pleura ;  compression  by  fluid,  on  the 
other  hand,  may  be  relieved  by  aspiration. 

Some  surgeons  still  treat  early  severe  pain  and  dyspnoea  in  the  strong  and 
healthy  by  bleeding  to  six  to  eight  ounces.  In  the  bronchitic  or  emphyse- 
matous apply  no  bandage ;  use  turpentine  and  simple  stupes  early,  and  give 
the  mist,  ammon.  carb.  F.  141.  Severe  cases  are  almost  always  most  com- 
fortable when  well  raised  on  a  bed-rest ;  a  bed-pull,  or  something  high  up  to 
hold,  often  affords  relief. 

Fractures  of  Costal  Cartilages  are  not  uncommon  ;  the  eighth  is  that 
most  often  broken,  near  the  bony  rib,  and  almost  always  the  outer  is  dis- 
placed in  front  of  the  inner  fragment.    Complications  are  rare. 

Fractures  of  the  Sternum  are  rare,  and  due  to  direct  violence  or  in- 
direct, as  when  the  body  is  strongly  bent  backward  or  forward.  It  has  oc- 
curred during  straining  in  parturition.  Frequently  it  accompanies  other  and 
severe  injuries.  Compound  fracture,  except  from  gunshot,  is  almost  unknown. 
The  line  of  fracture  may  take  any  direction,  but  is  usually  roughly  trans- 
verse ;  if  there  is  any  displacement,  the  lower  fragment  overlaps  the  upper. 

Treatment  as  for  fractured  ribs. 

Fractures  of  the  Pelvis  are  generally  due  to  very  great  violence, 
cither  direct  or  indirect;  very  rarely  to  muscular  action.  They  are  best 
divided  into  two  classes,  according  as  they  do  or  do  not  break  the  pelvic 
ring.  The  former  are  by  far  the  more  serious.  Sometimes  the  articulations 
are  torn  open  ;  especially  the  symphysis  from  direct  violence,  forcible  abduc- 
tion of  the  thighs,  or  the  wedge  action  of  the 
foetal  head,  chiefly  in  prirniparse.  These  injuries 
may  be  combined  with  fractures,  wrhich  are 
more  common.  The  horizontal  pubic  ramus 
and  the  pubic  arch  may  be  broken  through  on 
one  (Fig.  86)  or  both  sides ;  or  this  anterior 
fracture  is  accompanied  by  another  line  passing 
behind  the  acetabulum,  through  the  sacroiliac 
joint  or  through  the  lateral  mass  of  the  sacrum 
(double  vertical  fracture).  In  another  well- 
marked  variety  the  head  of  the  femur  is  driven 
against,  fissures,  and  perhaps  forces  in  the  ace- 
tabulum, being  itself  driven  into  the  pelvis. 
The  hip  bone  may  be  separated  into  its  original 
three  component  parts.  In  the  second  class  we 
find  transverse  fractures  of  the  broad  part  of 
the  ilium,  of  the  crest,  of  the  anterior  spine,  of 
the  ischium  (very  rare),  and  transverse  fractures 
of  the  sacrum  or  coccyx.  Premature  ossifica- 
tion of  the  coccyx  to  the  sacrum  predisposes  it 
to  fracture  during  labor,  and  also  from  falls, 
kicks,  etc. 

Signs. — Fissures,  neither  breaking  the  continuity  of  the  ring  nor  separat- 
ing a  fragment,  cannot  be  diagnosed.  Fractures  of  the  second  class  are 
usually  accompanied  by  displacement  and  all  the  ordinary  signs  of  fracture, 


Fig.  86. 


Fractured  hip  bone.    St.  Mary's 
Museum. 
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but  are  sometimes  detected  only  by  careful  examination  of  the  outline  of 
the  bone  traced  through  the  skin,  the  rectum,  or  the  vagina.  When  one  hip 
bone  is  detached  as  a  whole,  it  is  usually  drawn  up,  so  that  the  lower  limb 
seems  shortened,  but  the  relation  of  the  trochanter  to  the  anterior  spine  is 
normal.  In  the  double  vertical  fracture,  displacement  of  the  fragment  often 
causes  widening  of  the  distance  between  the  crests,  diminution  of  that  between 
the  tubera  ischii.  Whenever  the  ring  of  the  pelvis  is  broken,  there  is  ina- 
bility to  stand,  owing  partly  to  pain,  partly  to  sense  of  great  lack  of  support. 

When  the  head  of  the  femur  is  driven  into  the  pelvis,  the  injury  may  easily 
be  mistaken  for  fracture  of  the  cervix  femoris.  For  the  cause  is  similar, 
the  limb  is  helpless  and  usually  everted,  deep  crepitus  is  obtained,  and  the 
trochanter  rotates  in  a  small  arc ;  but  shortening  is  slight  or  absent,  though 
the  violence  has  been  great  enough  to  cause  an  extracapsular  fracture;  the 
hip  is  markedly  flattened,  and  a  finger  in  the  rectum  or  vagina  feels  the  pro- 
jection into  the  pelvic  wall.  It  very  rarely  happens  that  both  acetabulum 
and  cervix  femoris  are  fractured. 

Complications. — It  is  these  which  render  pelvic  fractures  so  dangerous; 
even  severe  uncomplicated  fractures  are  usually  recovered  from,  though  the 
shock  is  often  marked.  The  complications  are:  1,  rupture  of  the  urethra, 
generally  in  the  membranous,  but  sometimes  in  the  bulbous  portion  by  a  dis- 
placed pubic  fragment,  or  by  the  fracturing  force;  2,  rupture  of  the  bladder 
usually  by  the  original  violence ;  3,  laceration  of  the  rectum  in  fractures  of 
the  sacrum  and  coccyx;  4,  laceration  of  the  iliac  arteries  or  veins, chiefly  in 
double  vertical  fractures ;  5,  suppuration  in  the  pelvic  areolar  tissue  occa- 
sionally occurs. 

Treatment. — First,  in  all  injuries  to  the  lower  part  of  the  abdomen,  or 
which  may  have  caused  fracture  of  the  pelvis,  pass  a  scrupulously  clean 
catheter  to  ascertain  the  state  of  the  urethra  and  bladder.  If  blood  or  bloody 
urine  has  escaped  from  the  urethra,  attention  will  of  course  be  drawn  to  the 
part.  In  this  case,  a  soft  catheter  should  be  tied  in,  and  the  bladder  kept 
constantly  drained ;  but  if  no  instrument  can  be  passed  on  account  of  rupture 
of  the  urethra,  anticipate  extravasation  of  urine  by  opening  the  perineum 
freely  upon  the  end  of  the  catheter,  and  endeavor  to  find  the  proximal  end 
of  the  urethra  and  to  pass  a  catheter  along  it  into  the  bladder  Treat  them 
as  after  external  urethrotomy. 

When  the  urethra  is  sound,  but  the  bladder  ruptured,  the  catheter  enters 
easily.  A  fragment  generally  pierces  the  bladder  on  its  non-peritoneal  sur- 
face, but  a  blow  over  the  distended  organ  causes  it  to  burst  where  it  is  cov- 
ered by  peritoneum.  Gunshot  may  of  course  wound  it  anywhere.  The 
object  of  treatment  is  to  prevent  escape  of  urine  into  the  peritoneum  or  con- 
nective tissue.  Some  rely  upon  constant  drainage  through  a  large  catheter. 
Gouley  and  Mason  recommend  a  free  lateral  cystotomy,  a  tube  being  intro- 
duced through  the  wound  into  the  bladder,  or  even  into  the  peritoneum  for 
a  short  time.  Willett  and  C.  Heath  have  opened  the  abdomen  and  sewn  up 
rents  in  the  peritoneal  surface,  the  patients  dying.  The  operation  is  difficult, 
the  space  obtainable  between  the  recti  of  a  strong  man  being  small.  The 
simple  catheter  usually  fails ;  more  experience  is  required  to  decide  between 
the  alternative  operations. 

The  next  care  is  to  immobilize  the  fragments  with  a  firm  bandage  or  broad 
belt  round  the  pelvis,  the  knees  being  tied  together;  or,  better,  with  a  double 
spica  of  plaster  strengthened  by  strips  of  wood  or  tin.  The  patient  should 
lie  on  a  thin  mattress  placed  on  planks.  The  following  means  of  raising  the 
patient  to  change  clothes,  attend  to  back,  use  bed-pan,  etc.,  will  be  very  useful. 
Have  a  stout  rectangular  wooden  frame  made,  three  feet  wide  and  a  little 
longer  than  the  patient,  with  numerous  hooks  along  the  outer  surfaces  of  its 
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side  ;  on  to  these  are  fastened  by  eyelets  or  cords  bands  of  broad  webbing  or 
of  stout  calico.  The  ends  of  two  ropes,  each  nine  feet  long,  are  fastened  to  the 
corners.  The  patient  is  placed  upon  the  bands,  and  when  it  is  desired  to 
raise  him,  the  ropes  are  hooked  on  to  one  of  two  pulleys,  the  mate  of  which 
is  fastened  to  the  ceiling  or  to  a  special  frame  over  the  centre  of  the  frame. 
Any  one  band  may  be  removed  at  will. 

Much  difficulty  has  been  experienced  in  preventing  displacement  forward 
of  the  fragment  in  fractures  of  the  sacrum  and  coccyx.  This  has  been  done 
by  P'ugging  tne  rectum  with  a  tampon  through  which  a  tube  is  passed  for 
the  escape  of  flatus ;  it  is  removed  for  defecation,  and  replaced  until  dis- 
placement ceases  to  recur.    The  bowels  should  act  easily. 

In  fractures  breaking  the  pelvic  ring,  at  least  eight  weeks  should  elapse 
before  the  patient  stands. 

Fractures  of  the  Femur. — These  are  very  important,  frequently  laming 
the  patient,  and  not  uncommonly  bringing  disgrace  upon  the  surgeon.  The 
primary  varieties  are :  (1)  fractures  of  the  neck  ;  (2)  oblique  fracture  through 
the  great  trochanter;  (3)  separation  of  the  great  trochanter;  (4)  fractures 
of  the  shaft ;  (5)  intercondyloid  fractures. 


Fig.  87.  Fig.  88. 


Section  through  head,  neck,  and  trochanter  Impacted  fracture  of  the  neck  of  femur  into  the  head  ; 

of  femur  (Bigelow).   The  dotted  lines  are  added         from  Bigelow's  "The  Hip." 
to  show  the  movement  of  the  trochanter  round 
the  anterior  intertrochanteric  line  in  fracture 
of  the  base  of  the  neck. 


Anatomy  of  the  Neck. — If  a  horizontal  section  be  made  through  the 
head,  neck,  and  trochanter  (Fig.  87),  it  will  be  seen  that  near  the  head  the 
anterior  and  posterior  layers  of  cervical  compact  tissue  are  about  equally 
strong ;  further  out  the  posterior  gets  thin  and  is  continued  beneath  the 
cancellous  ridge  of  the  posterior  intertrochanteric  line,  but  does  not  reach 
the  outer  wall  of  the  trochanter,  whilst  the  anterior  becomes  thicker  until 
the  anterior  intertrochanteric  line,  which  is  entirely  compact  tissue,  is 
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reached.  In  blows  upon  the  trochanter,  tending  to  drive  it  in  towards  the 
head,  this  strong  anterior  layer  resists  impaction  ;  it  usually  cracks  more  or 
less  vertically,  and  acts  as  a  hinge  round  which  the  shaft  rotates  as  the  poste- 
rior part  of  the  neck  is  driven  into  the  hinder  part  of  the  great  trochanter 
(Fig.  87);  or,  if  the  fracture  occurs  nearer  the  head,  as  the  hinder  part  of 
the  neck  is  driven  into  the  head  (Fig.  88),  the  foot  being  everted  in  either 
case.  Impaction  of  the  base  of  the  neck  into  the  cancellous  tissue  frequently 
results  in  Assuring  or  comminution  of  the  whole  trochanteric  region ;  the 
fragments  may  hold  together,  the  trochanter  being  split  and  widened,  or  they 
may  all  be  loose  and  detached.  This  action  of  blows  received  at  right  angles 
to  the  hip  or  in  front  of  the  mid-line  is  aided  by  the  oblique  position  of  the 
neck  running  outward  and  backward  from  the  head.  After  mid-life  all 
bones  undergo  atrophy,  not  diminishing  in  size,  but  becoming  lighter  from 
enlargement  of  cancellous  and  Haversian  spaces  and  formation  of  fat  in 
them.  The  neck  of  the  femur  is  especially  affected,  in  women  more  severely 
than  men,  which  explains  the  great  frequency  of  fracture  of  the  neck  of  the 
femur  in  women  over  fifty.  It  is  usually  said  that,  as  a  result  of  this  change, 
the  angle  between  the  shaft  and  neck  diminishes  in  the  aged  until  it  becomes 
even  acute.  But  Rodit  found  the  average  angle  in  the  child  and  adult  to 
be  131°,  in  the  aged  128° — a  difference  too  trifling  to  have  much  effect.  The 
extremes  met  with  were  121°  and  144°  (Tillaux,  Anat.  Topographique,  1882, 
p.  957),  and  there  can  be  no  doubt  that  a  horizontal  position  of  the  neck 
renders  fractures  from  indirect  violence  more  easy,  whilst  unusual  obliquity 
renders  it  more  difficult. 

It  must  be  noted  that  anteriorly  the  ileo-femoral  ligament  is  attached  to 
the  anterior  intertrochanteric  line,  and  that  consequently  the  whole  neck  on 
this  aspect  is  intracapsular ;  the  synovial  membrane  is  reflected  from  the 
capsule  on  to  the  neck  considerably  higher  up,  so  only  half  to  three-quarters 
of  an  inch  of  the  neck  is  really  in  the  cavity  of  the  joint;  and  lastly,  many  cap- 
sular fibres  are  reflected  along  the  neck  toward  the  head,  forming  retinacula 
of  very  considerable  strength. 

(1)  Fractures  of  the  Neck  of  the  Femur  were  divided  by  Sir  A. 
Cooper  into  intracapsular  and  extracapsular;  but  this  division  is  of  little 
value,  for  it  is  scarcely  possible  for  a  cervical  fracture  to  be  wholly  extra- 
capsular, and  many  of  them  take  an  oblique  course,  beginning  well  within 
the  joint  and  ending  outside  it.  Moreover,  it  is  often  impossible  during  life 
to  be  certain  as  to  the  exact  seat  of  a  fracture,  though  good  guesses  may  fre- 
quently be  made ;  for  treatment  an  exact  diagnosis  is  unimportant.  By 
intracapsular  fracture  is  really  meant  a  fracture  of  the  narrow  part  of  the 
neck  ;  by  extracapsular,  one  of  the  base  of  the  neck,  with  more  or  less  impac- 
tion into  the  trochanter. 

Fractures  of  the  neck  may  be  caused  by  direct  blows  upon  the  hip,  or  by 
indirect  violence  along  the  femur;  they  may  occur  at  any  age  and  in  either 
sex.  After  fifty,  and  especially  in  women,  atrophy  of  the  neck  may  be  so 
marked  that  slight  and  indirect  violence — such  as  missing  a  step,  slipping  off 
a  curb,  stumbling,  or  even  turning  in  bed — may  be  sufficient  to  break  it ; 
it  then  yields  usually  at  its  narrowest  part  (intracapsular)  near  the  head. 
Fractures  about  the  base  of  the  neck  (extracapsular)  are  generally  due  to 
great  and  direct  violence,  and  are  consequently  most  often  met  with  among 
laboring  men,  from  falls  in  the  hunting  field,  etc. ;  but  they  occur  also  in  the 
aged  when  exposed  to  proportionately  great  violence.  Sometimes  direct  vio- 
lence causes  an  intracapsular  fracture  in  people  under  middle  age.  In  the 
rare  fractures  of  the  neck  of  the  femur  which  occur  before  twenty,  it  becomes 
a  question  whether  the  case  is  not  one  of  separation  of  the  epiphysis  of  the 
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Fig 


head.  Some  twenty  cases  in  which  this  diagnosis  was  made  are  on  record, 
and  one  was  proved  by  autopsy. 

Signs. — The  patient  complains  of  more  or  less  pain  about  the  hip,  in- 
creased by  motion.  In  cases  due  to  direct  violence  there  are  often  great 
swelling  and  bruising  about  the  hip,  with  more 
or  less  shock ;  but  in  those  from  indirect 
force,  there  is  no  immediate  bruising  and 
little  swelling ;  in  the  latter,  after  three  or 
four  days  a  patch  of  bruising  sometimes  ap- 
pears in  Scarpa's  space.  Unless  swollen  by 
hemorrhage,  the  hip  is  usually  flattened  from 
driving  in  of  the  trochanter.  When  the  base 
of  the  neck  is  driven  into  the  trochanter,  the 
latter  is  generally  split  and  widened  or  com- 
minuted, and  this  may  be  felt  before  swelling 
comes  on  or  after  it  has  subsided.  In  the 
great  majority  of  cases  the  limb  is  more  or 
less  completely  everted  (Fig.  89),  and  it  is 
always  shortened,  the  amount  of  shortening 
varying  greatly.  Crepitus  is  often  obtainable 
upon  reducing  the  shortening  by  extension 
and  rotating  the  limb ;  it  is  most  easily  ob- 
tained in  fractures  wholly  within  the  joint, 
but  in  some  cases  (firm  impaction)  it  is  im- 
possible, by  justifiable  force,  either  to  reduce 
the  shortening  or  to  obtain  any  crepitus,  or 
more  than  a  click  or  two ;  much  manipula- 
tion is  worse  than  inexact  diagnosis.  In 
cases  of  impaction  it  will  be  found  also  that 
the  toes  on  the  injured  side  cannot  be  inverted 
like  those  on  the  sound  side.  The  arc  of  rota- 
tion of  the  trochanter  lessens  as  its  radius 
is  shortened  by  fracture  or  impaction  of  the  neck ;  but  the  sign  is  difficult 
to  make  out  except  in  unimpacted  fractures  of  the  base,  in  which  rotation 
occurs  round  the  axis  of  the  shaft  of  the  femur.  The  limb  is  perfectly  help- 
less, as  a  rule,  and  the  heel  cannot  be  raised  from  the  bed ;  sometimes  the 
knee  can  be  raised  and  the  heel  drawn  up,  and  in  not  a  few  cases  the  pa- 
tients have  walked  considerable  distances,  the  fractures  having  been  intra- 
capsular or  firmly  impacted. 

The  amount  of  shortening  varies  from  a  fraction  of  an  inch  to  two  or  three 
inches  ;  it  is  least  when  the  fracture  consists  of  a  slight  impaction  of  the  neck 
into  the  head  or  the  great  trochanter,  greatest  when  the  trochanteric  region 
is  comminuted  by  impaction  of  the  neck,  the  capsular  insertion  torn,  and  the 
shaft  left  free  to  be  acted  upon  by  all  the  muscles  passing  from  the  pelvis  to 
the  lower  limb ;  the  fracturing  force  also  may  have  driven  it  upward.  In 
fractures  of  the  narrow  part  of  the  neck,  the  periosteum  and  retinacula  may 
remain  in  great  part  untorn,  and  the  displacement  is  proportionately  slight ; 
so  long  as  the  capsule  is  attached  to  the  outer  fragment  the  displacement 
can  hardly  exceed  one  and  a  quarter  inches,  and  interlocking  of  the  surfaces 
may  keep  it  under  half  an  inch.  In  these  cases,  however,  it  is  not  uncommon 
for  the  shortening  to  increase  considerably  during  the  first  week  or  so, 
owing  to  undoing  of  impaction  or  interlocking,  or  to  rupture  by  muscular 
action,  manipulation,  or  an  attempt  to  walk,  of  bands  softened  by  inflamma- 
tion ;  whilst  in  fractures  toward  the  base  of  the  neck,  the  shortening  usually 
reaches  its  maximum  at  once.    It  is  said  that  gradual  shortening  of  one  to 


BYaoture  of  the  neck  of  the  thigh  bone 
within  the  capsule,  showing  shortening 
and  eversion  of  the  leg  and  foot.  After 
Sir  A.  Cooper. 
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two  inches  during  the  six  months  following  the  injury  may  result  from 
interstitial  absorption  of  the  neck. 

There  are  several  methods  of  ascertaining  the  amount  of  shortening.  In 
all  the  patient  should  be  lying  with  the  limbs  symmetrically  placed.  The  easiest 
plan  is  to  bring  the  limbs  together  in  the  mid-line,  and  see  if  the  internal 
malleoli  are  on  the  same  level,  making  sure  also  that  there  is  no  tilting  of 
the  pelvis — i.e.,  that  the  anterior  iliac  spines  are  in  the  same  horizontal  plane. 
Greater  accuracy  is  attained  by  measuring  from  the  anterior  spines  to  the 
internal  or  external  malleoli.  To  prove  that  the  neck  is  broken,  it  is  neces- 
sary to  show  that  the  trochanter  has  risen  toward  the  iliac  crest.  Simple 
vertical  measurement  from  the  crest  to  the  trochanter  will  not  do,  as  the 
latter  has  been  driven  back  toward  a  higher  part  of  the  crest  as  well  as  up- 
ward. Nelaton's  line,  from  the  anterior  spine  to  the  most  prominent  point 
(vague)  of  the  tuber  ischii,  normally  touches  the  top  of  the  trochanter  when 
the  thigh  is  neither  ad-  nor  abducted.  But  the  most  accurate  method  is  by 
means  of  Bryant's  triangle :  a  vertical  is  dropped  from  the  anterior  spine, 
and  from  this  the  distance  to  the  trochanter  is  measured  upon  each  side; 
rotation  in  or  out  is  measured  by  the  base  line  from  the  spine  to  the 
trochanter. 

Eversion  has  been  explained  above ;  when  the  fragments  are  loose,  the 
foot  naturally  rotates  out.  Inversion  sometimes  occurs  instead  of  eversion. 
In  unimpacted  fractures  it  may  be  accidental,  and  the  foot  is  easily  made  to 
roll  out ;  but  when  it  is  fixed  it  is  probably  due  to  an  unusual  direction  of 
the  fracturing  force — e.  g.,  to  a  fall  on  the  hinder  part  of  the  hip  with  the 
foot  inverted.  In  some  cases  it  has  been  impossible  to  undo  this  deformity 
by  such  force  as  could  be  safely  used. 

Diagnosis. — The  possibility  of  shortening  from  previous  injury  or  from 
rheumatoid  arthritis,  upon  which  an  injury  to  the  hip  has  been  superadded, 
must  be  remembered.  A  simple  severe  contusion  sometimes  causes  complete 
eversion  and  helplessness  of  the  limb,  with  a  good  deal  of  bruising  and  pain 
about  the  hip.  Fracture  will  be  eliminated  by  the  absence  of  shortening 
and  crepitus,  and  the  possibility  of  effecting  completely  passive  inversion. 
It  is  said  that  gradual  absorption  of  the  neck  of  the  femur  may  result  from 
such  injuries  and  give  rise  to  actions  for  malpractice.  The  defence  must  rest 
upon  the  absence  of  signs  of  fracture,  and  reference  to  cases  in  which  ab- 
sorption is  said  to  have  occurred.1  From  dislocation  on  to  the  pubes  cervical 
fractures  with  eversion  are  distinguished  by  the  absence  of  swelling  due  to 
the  displaced  head,  and  by  signs  of  fracture — crepitus,  abnormal  mobility ; 
fractures  with  inversion  differ  similarly  from  dorsal  dislocations.  The  diag- 
nosis from  fracture  of  the  acetabulum  with  entry  of  the  femoral  head  into  the 
pelvis  is  best  made  by  absence  of  all  irregularity  of  the  inner  surface  of  the 
pelvis  upon  examination  by  rectum. 

As  to  the  diagnosis  between  intracapsular  (narrow  part  of  neck)  and  extra- 
capsular (base  of  neck)  fractures,  a  positive  diagnosis  of  an  extracapsular 
injury  is  possible  only  in  cases  in  which  great  immediate  shortening,  com- 
minution of  the  great  trochanter,  rotation  of  the  trochanter  upon  the  axis  of 
the  shaft,  or  the  presence  of  a  distinct  bony  mass  in  the  outer  part  of  Scarpa's 
space  (the  angle  formed  by  bending  of  the  neck),  is  present.  When  the 
swelling  has  subsided,  the  trochanter  will  be  found  thickened  by  external 

1  Smith,  op.  cit. ;  Canton,  On  Interstitial  Absorption  of  the  Neck  of  the  Femur 
from  Bruise,  etc.,  Med.  G-az.,  Aug.  11,  1848;  Norris,  Boston  Med.  and  Surg.  Journ., 
1838,  p.  368,  mentions  complete  absorption  of  the  humerus  in  a  lad  of  eighteen,  who 
broke  the  bone  near  the  middle  five  weeks  after  a  previous  fracture  at  same  spot; 
Agnew,  Surgery,  vol.  i.  p.  746,  saw  half  the  humerus  disappear  in  eight  years  after  a 
fracture. 
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callus  and  matting  of  soft  parts  in  extracapsular  fractures.  Guesses  as  to 
the  state  of  matters  may  be  made  on  the  following  grounds: 

Extracapsular  fracture  is  probable  :  from  great,  direct  violence,  indicated 
by  bruising,  swelling,  and  shock  ;  in  persons  under  fifty,  and  in  strong  and 
healthy  men  above  that  age;  whenever  the  immediate  shortening  is  over  one 
inch. 

Intracapsular  fracture,  on  the  other  hand,  generally  results  from  slight  and 
indirect  violence,  with  slight  local  and  general  symptoms;  in  persons, 
especially  women,  over  fifty  ;  and  the  immediate  shortening  is  usually  about 
half  an  inch.    There  is  no  late  or  early  thickening  about  the  trochanter. 

Firmly  Impacted  Fractures  are  indicated  by  shortening  under  one 
inch,  retention  of  more  or  less  power  over  the  limb,  and  inability  to  invert 
completely ;  they  generally  result  from  direct  violence.  Enlargement  of 
the  trochanter  shows  the  injury  to  have  occurred  at  the  base. 

Prognosis. — In  the  young,  strong,  and  healthy,  even  severe  injuries  of 
this  kind  are  generally  recovered  from  ;  but  in  the  aged,  it  is  no  uncommon 
thing  for  a  fracture,  due  to  slight  violence  only,  to  prove  fatal,  and  usually 
by  hypostatic  pneumonia  or  bedsores,  whilst  more  severe  injuries  kill  by 
shock.  As  to  the  limb,  it  may  be  said  that  extracapsular  fractures  almost 
always  unite  by  bone,  and  that  the  tendency  to  union  of  any  kind  diminishes 
as  the  head  is  approached,  owing  to  the  difficulty  in  obtaining  and  main- 
taining contact  of  the  comparatively  small  broken  surfaces,  and  to  the  very 
imperfect  nourishment  of  the  upper  fragment.  As  a  rule,  intracapsular 
fractures  do  not  unite  at  all,  or  there  is  loose  fibrous  union  ;  sometimes  it  is 

Fig.  90. 


Oblique  fracture  through  the  trochanter  major. 


firm,  very  rarely  bony.  Impaction  favors  the  latter.  The  head  preserves 
its  vitality  perfectly,  and  when  no  union  occurs,  may  become  hollowed  out 
and  eburnated  as  a  socket  for  the  stump  of  a  neck,  which  progressively 
atrophies.  Lameness  practically  always  results  from  these  injuries,  some- 
times it  is  very  great ;  the  foot  may  be  much  everted,  and  the  hip  often 
remains  sensitive  and  painful;  in  many  cases  the  patient  gets  about  well 
with  a  stick  and  a  high  sole.  Bigelow  figures  a  specimen  of  cervical  fracture 
showing  that  the  weight  of  the  body  may  be  borne  in  walking  by  the  ileo- 
femoral  ligament  and  the  obturator  internus,  each  hypertrophied. 

(2)  Oblique  Fracture  through  the  Great  Trochanter  (Fig.  90) 
may  occur  at  any  period  of  life,  but  is  rare.  The  following  signs  have  been 
described  ;  eversion,  about  one  and  one-half  inch  shortening,  and  the  shaft 
of  the  bone  felt  separated  from  and  posterior  to  the  trochanter,  which  is 
attached  to  the  neck.    This  fracture  unites  readily  by  bone. 

Treatment,  that  for  fracture  of  the  neck. 
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(3)  Fracture  of  the  Great  Trochanter  results  from  direct  violence, 
and  may  occur  before  or  after  eighteen,  at  which  age  the  epiphysis  unites  to 
the  shaft.  At  first  standing  or  walking  may  be  little  interfered  with,  but 
they  soon  become  painful ;  there  is  no  shortening,  no  crepitus,  may  be  ever- 
sion,  and  the  fragment  has  been  felt  loose.  Union  will  be  fibrous,  and  would 
probably  occur  best  with  the  limb  well  abducted  and  rotated  out. 

(4)  Fractures  of  the  Shaft,  (a)  upper  end,  just  below  the  Small 
Trochanter. — There  is  usually  much  deformity  from  tilting  forward  and 
outward  of  the  upper  fragment,  the  ilio-psoas  causing  its  forward  displace- 
ment, whilst  the  lower  fragment  is  drawn  up  and  back  by  the  hamstrings 
and  gluteus  maximus. 

(6)  Middle  Portion. — As  the  upper  end  is  departed  from,  the  tendency 
to  displacement  of  it  becomes  less,  but  the  action  of  the  hamstrings  and  other 
long  muscles  is  unimpaired  ;  if  the  fragments  are  interlocked,  an  angle  for- 
ward and  outward  usually  forms ;  if  longitudinal  displacement  is  possible, 
shortening  is  marked. 

(c)  Lower  End,  Supracondyloid  ;  and  Separation  of  the  Epi- 
physis, which  unites  at  twenty-five.  Sometimes  there  is  little  or  no  displace- 
ment ;  but  shortening  may  arise  in  oblique  fractures,  or  from  impaction  of 
the  upper  into  the  lower  fragment.  Rarely  the  lower  fragment  is  flexed  by 
the  gastrocnemius  upon  the  tibia.  The  latter  displacement  may  be  over- 
looked unless  examined  for,  the  results  being  non-union,  great  lack  of  steadi- 
ness, and  annihilation  of  the  movements  of  the  knee,  or  sloughing  of  the  skin 
over  the  point  of  the  displaced  bone.  Ordinarily  the  fragments  remain 
parallel,  but  the  lower,  together  with  the  tibia,  drops  back  and  is  drawn 
upward. 

(5)  Fractures  of  the  Condyles. — There  are  T-fractures,  like  those  of 
the  lower  end  of  the  humerus.  They  may  be  due  to  direct  violence  or  to 
driving  of  the  shaft  of  the  femur  between  the  condyles ;  either  condyle  may 
be  displaced  backward,  the  tibia  rotating  with  it ;  the  upper  fragment  may 
penetrate  the  skin,  or  the  popliteal  vessels  may  be  injured  by  the  lower. 
Sometimes  only  one  condyle  is  broken  off  and  is  but  little  displaced.  Much 
effusion  into  the  joint  follows,  rarely  suppuration  ;  stiffness  is  always  likely 
to  result. 

Treatment. — There  is  a  very  large  number  of  methods  by  which  frac- 
tures of  the  femur  may  be  treated  ;  some  are  applicable  to  fractures  of  one 
kind,  others  to  fractures  of  a  different  sort. 

In  the  treatment  of  Fractures  of  the  Neck  we  must  be  careful  not  to 
do  more  harm  than  good  by  efforts  to  reduce  shortening  and  eversion;  in 
unimpacted  fractures  endeavors  may  be  made  in  this  direction.  The  object 
of  treatment  is  to  immobilize  the  fragments,  and  keep  them  in  the  closest 
possible  contact  until  the  strongest  attainable  union  has  occurred  ;  but  the 
occurrence  of  bedsores  or  of  hypostatic  pneumonia  may,  in  the  aged  and 
feeble,  render  it  necessary  to  get  the  patient  up  in  some  fixed  apparatus  one 
to  two  weeks  after  the  accident — the  preservation  of  life  comes  before  the 
preservation  of  the  function  of  a  limb.  In  all  cases  of  fracture  of  the  femur 
the  patient  should  lie  on  a  thin  mattress  placed  upon  boards,  that  the  pelvis 
may  not  sink  into  a  hollow.    A  fracture  bed  (p.  260)  is  always  useful. 

The  simplest  and  best  plan  of  treatment  for  the  aged  is  to  place  both 
limbs  on  a  double  inclined  plane,  made  of  pillows  if  the  real  thing  is  not  at 
hand,  and  to  tie  them  together  at  knee  and  ankle.  If  there  is  much  ten- 
dency to  shortening,  extension  may  be  made  by  fixing  the  limb  upon  a 
double  inclined  plane,  so  that  the  weight  of  the  pelvis  shall  make  more  or 
less  constant  traction  ;  or  weight-extension  from  above  the  knee  may  be  used, 
and  long  heavy  sand-bags  placed  on  each  side  of  the  limb.    They  must  be 
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frequently  looked  to,  that  eversion  may  not  arise  from  their  displacement. 
Syme  placed  a  sheet  over  both  limbs,  not  including  the  feet,  and  fastened  it 
to  the  bedsides ;  over  this  he  placed  sand-bags  as  above.  Some  surgeons 
make  extension  by  Liston's  long  splint  (see  below)  ;  it  is  most  uncomfort- 
able, the  perineal  band  often  causes  sores,  and  elevation  of  the  trunk  is  im- 
possible. Where  the  latter  is  not  desired,  Desault's  long  splint  and  weight 
extension  may  be  used.  Lastly,  extension  may  be  made  by  oblique  traction 
from  a  Smith's  anterior  splint  or  a  Hodgen's  splint  fixed  to  the  thigh  ;  these 
are  excellent. 

Fractures  of  the  Shaft  are  commonly  treated  by  Liston's  long  splint 
(Fig.  91).  It  is  a  half-inch  deal  board  four  inches  wide  for  an  adult,  nar- 
rower and  lighter  for  a  young  person.  It  should  reach  from  just  below  the 
axilla  to  five  inches  below  the  foot.  At  its  upper  end  it  has  two  holes,  and 
at  its  lower  end  two  deep  notches.  It  must  be  well  padded,  and  the  perineal 
band  is  then  put  in  place,  its  tapes  being  passed  through  the  hole  at  the 
upper  end  of  the  splint.  The  dorsum  of  the  foot  being  well  padded,  con- 
veniently by  having  the  splint  pad  long  enough  to  turn  in  over  it,  the  foot 

Fig.  91. 


Liston's  long  splint. 


is  fixed  to  the  splint  by  a  firm  figure-8  bandage,  the  lower  loops  of  which 
pass  alternately  through  the  anterior  and  posterior  notches,  the  upper  round 
the  ankle  and  splint.  The  bandage  being  fixed,  extension  is  made  upon  the 
foot  and  splint,  till  the  length  of  the  limb  is  satisfactory,  and  the  perineal 
band  is  then  tightened  ;  thus  counter-extension  is  maintained.  The  band- 
age is  now  carried  up  to  the  seat  of  fracture.  A  broad  body  bandage  is 
next  fixed  to  the  splint  above  the  hip,  and  carried  behind  the  back  and 
round  the  body  firmly  two  or  three  times ;  this,  and  proper  width  of  the 
splint,  counteract  its  tendency  to  ride  forward.  Lastly,  eversion  is  prevented 
by  slipping  the  lower  end  of  the  splint  into  an  interval  between  two  rectan- 
gular brackets  fixed  to  a  narrow  plank  eighteen  inches  long,  tied  to  the  bed 
by  a  hole  at  each  end. 

The  whole  apparatus  is  very  uncomfortable ;  the  perineal  band  galls,  and 
tends  to  cause  displacement  of  the  upper  fragment ;  the  thigh  bandage  tends 
to  draw  the  fragments  out  towards  the  splint ;  and  it  is  difficult  to  keep  the 
splint  in  place. 

Sir  W.  Fergusson  improved  matters  considerably  by  making  counter- 
extension  from  a  strong  jean  belt  fitted  accurately  to  the  upper  third  of  the 
opposite  thigh ;  from  this  a  band  extends  back  and  front  to  the  upper  end 
of  the  splint.  This  also  draws  the  splint  towards  the  body ;  but  unfortu- 
nately the  opposite  thigh  is  not  a  fixed  point. 

Desault's  original  long  splint  is  much  better  than  Liston's  modification. 
It  is  a  plank  of  the  above  measurements  used  simply  to  prevent  movement 
of  the  hip  and  knee  and  eversion  of  the  limb.  The  fragments  are  kept  in 
place  by  four  short  splints  placed  round  the  thigh  and  buckled  to  the  limb 
above  and  below  the  fracture;  weight  extension  is  used  if  any  is  required 
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and  the  limb  is  best  fixed  to  the  splint  by  means  of  a  small  sheet,  fastened 
to  the  splint,  carried  beneath  the  limb  and  round  again  to  the  splint,  drawn 
tight  everywhere,  and  fixed  with  drawing-pins.  In  many  cases  short  side 
splints,  weight  extension,  and  sand-bags,  give  an  excellent  result. 

When  the  fracture  is  high  up,  and  the  upper  fragment  tilted  forward,  the 
lower  fragment  must  be  raised  to  its  level  by  some  kind  of  double  inclined 
plane  with  extension.  The  ordinary  double-inclined  plane  may  be  used,  but 
is  cumbersome  and  in  the  way.  Nathan  Smith's  anterior  splint  (Fig.  92)  is 
much  better;  it  is  made  of  bent  telegraph  wire,  with  cross-pieces  opposite 
the  leg  and  thigh,  by  means  of  which  the  limb  is  slung  at  the  proper  height, 
and  extension  is  made  by  having  the  point  of  suspension  beyond  the  foot, 
the  bed  being  raised.    The  splint  is  fixed  to  the  limb  by  a  roller  or  by  strips 


Fig.  92. 


Smith's  anterior  splint,  from  Hamilton's  "  Military  Surgery,"  New  York,  1865. 


of  bandage  passing  beneath  it  from  bar  to  bar.  Hodgen's  splint  is  similar 
in  principle,  but  the  parallel  bars  run  alongside  the  limb  instead  of  in  front 
of  it.  The  foot  is  tied  to  the  lower  end  of  the  splint  by  means  of  a  stirrup, 
and  the  limb  rests  upon  strips  of  bandage  passed  beneath  it  from  bar  to  bar. 
Extension  is  made  as  with  Smith's  splint.  Either  of  these  splints  permits 
the  exposure  of  a  posterior  wound  with  the  least  possible  disturbance.  When 
this  is  not  required,  the  ordinary  Maclntyre  splint  bent  to  a  suitable  angle 
may  be  applied  and  slung. 

When  a  Thomas's  knee  splint  which  fits  moderately  well  is  at  hand,  it  is 
the  mo3t  comfortable  plan  of  treating  fractures  of  the  shaft  of  the  femur  in 
all  but  the  youngest  patients.  Short  splints  are  buckled  round  the  thigh, 
and  stout  papers,  like  the  Field,  folded  in  four,  make  very  good  ones,  requir- 
ing no  padding.  Extension,  elastic  or  fixed,  is  easily  made  from  the  foot- 
piece,  and  the  limb  is  supported  by  strips  of  bandage.  The  foot  can  be 
slung  at  any  height  to  meet  tilting  of  the  upper  fragment. 

A  fracture  of  the  shaft  in  young  children  is  very  difficult  to  treat,  on  ac- 
count of  their  small  size  and  restlessness.  In  very  young  children  no  plan 
can  compare  with  that  used  at  Guy's,  which  may  be  called  vertical  extension. 
It  is  best  made  by  means  of  a  weight  and  stirrup  running  well  on  to  the 
thigh ;  the  block  through  which  the  cord  runs  is  vertically  above  the  hips, 
and  the  weight  must  be  sufficient  to  maintain  the  length  of  the  limb 
thoroughly.  The  child  can  then  be  lifted  for  purposes  of  cleanliness  without 
any  fear  of  displacement;  or  both  legs  may  be  rigidly  tied  to  a  crossbar,  so 
that  the  pelvis  is  very  slightly  raised  from  the  bed. 

For  children  of  four  or  five,  Hamilton's  double  long  splint,  with  a  cross- 
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bar  at  the  lower  end,  acts  well.  Both  limbs  are  secured,  short  side  splints, 
and  weight  extension  if  necessary,  being  used.  The  child  can  be  lifted  and 
turned  at  pleasure. 

In  supracondyloid  fractures,  in  which  the  lower  fragment  is  drawn 
strongly  back  into  the  ham  by  the  gastrocnemius,  the  ordinary  practice  is  to 
treat  the  fracture  by  some  form  of  double  inclined  plane.  The  objection  to 
this  is  that  these  fractures  often  implicate  the  joint,  and,  if  ankylosis  occurs, 
a  flexed  position  of  the  knee  will  be  most  unfavorable.  It  is  probably  better 
to  divide  the  tendo  Achillis,  and  to  use  the  long  splint  with  weight  txtension, 
which  treatment  yielded  good  results  in  three  cases  (Treves,  British  Medical 
Journal,  1883,  vol.  i/p.  306). 

Fractures  of  the  femur  are  best  kept  in  bed  until  there  is  no  longer  any 
tendency  to  displacement — i.  e.,  six,  eight,  or  ten  weeks.  Even  then  it  may 
be  necessary  to  apply  some  supporting  hip-splint  of  starch,  plaster,  or  leather, 
and  to  sling  the  limb  by  a  bandage  passing  round  the  neck  and  under  the 
foot,  whilst  the  patient  gets  about  on  crutches.  Until  there  is  no  danger  of 
shortening  this  sling  should  not  be  used.  In  old  people  and  others  whom  it 
may  be  desirable  to  get  out  of  bed  before  union  has  occurred,  a  Thomas's 
hip  splint  applied  with  plaster  bandages  will  give  the  best  result ;  the  patient 
walks  on  a  patten  with  crutches.  If  this  cannot  be  obtained,  the  whole  limb 
may  be  put  up  in  starch  or  water-glass,  finishing  above  with  a  hip  spica;  the 
splint  must  be  strengthened  round  the  hip  with  strips  of  mill-board,  tin,  etc. 

Fracture  of  the  Patella  is  of  two  kinds,  according  as  it  is  caused  : 
(1)  by  muscular  action ;  (2)  by  direct  violence. 


An  old  fracture  of  the  patella,  with  wide  separation  of  the  fragments.  The  patient  fractured  the  bone 
twice.  The  first  time  he  was  treated  with  bandages,  etc.,  to  bring  the  broken  parts  together,  and  they 
united  well.  The  second  time  the  limb  was  laid  in  an  easy  position  without  bandages.  The  result  is  here 
shown;  the  upper  fragment  high  up  in  front  of  the  femur;  the  lower  one  down  in  front  of  the  tibia;  the 
power  of  extending  the  joint  lost.  When  the  knee  is  bent,  as  in  the  above  cut,  the  condyles  of  the  femur  are 
seen  with  the  skin  tightly  stretched  over  them. 


Fracture  of  the  Patella  by  Muscular  Action  generally  occurs  thus : 
A  person  perhaps  misses  a  step  in  going  downstairs,  or  misses  his  footing 
after  a  leap,  and  makes  a  strong  effort  to  save  himself  from  falling  ;  the  knee 


Fig.  93. 
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is  bent,  and  the  patella  lies  on  the  convex  surface  of  the  condyles ;  the  sudden 
contraction  of  the  rectus  snaps  it  across. 

Signs. — The  patient  feels  and  often  hears  a  sudden  snap,  falls  to  the 
ground,  and  has  much  difficulty  in  rising,  being  unable  to  straighten  the 
knee.  Once  up  and  resting  on  the  limb,  the  patient  may  discover  that  he 
can  walk  backward,  dragging  the  injured  limb  back  after  the  sound  one, 
The  surgeon  finds  the  joint  swelling  from  effusion  of  fluid,  and  it  may  become 
very  tense ;  there  is  a  transverse  interval  usually  at  or  below  the  middle  of 
the  patella,  varying  in  width  from  a  just  perceptible  chink  to  a  gap  two  or 
three  inches  wide,  and  increased  by  bending  the  knee. 

Mode  of  Union. — After  ordinar}T  treatment  by  splints,  bandages,  etc., 
bony  union  is  very  rare ;  close  fibrous — under  half  an  inch — is  perhaps  the 
rule,  but  it  may  be  long  and  weak  from  the  first ;  in  other  cases,  again, 
when,  after  six  or  eight  months  of  treatment,  the  patient  is  allowed  to  bend 
his  knee,  an  originally  short  fibrous  bond  stretches,  the  fragments  separate 
more  or  less  widely,  power  of  straightening  the  knee,  and  of  keeping  it 
straight  is,  as  a  rule  (to  which  there  are  few  striking  exceptions),  propor- 
tionately lost,  and  the  patient  is  lame  and  in  constant  danger  of  falling  and 
of  refracturing  the  patella,  or  of  breaking  the  opposite  one.  In  cases  of 
refracture,  the  fibrous  bond  does  not  usually  yield,  but  it  tears  off  a  fresh  bit 
of  bone,  usually  from  the  lower  fragment. 

Fig.  94,  A,  shows  the  fragments  united  by  short  fibrous  union.    In  B  the 
fragments  are  close  together  and  equally  everted  ;  in  C  they  are  widely 
separate,  and  the  lower  only  is  everted.    Mr.  W.  Adams 
Fig.  94.  has  shown  that  in  the  cases  in  which  patients  recover  with 

ft]  j.     p  wide  separation  of  the  fragments  (in  some  cases  as  much 

¥  '■■    >  "•         as  ^our  or  ^ve  mches),  there  is  no  ligamentous  union  at 
F  *     I  vU         all,  the  fragments  being  held  together  by  the  subcutaneous 
fj~  :<   wlp  A       fascia  in  a  thickened  condition  ;  so  that  what  is  commonly 
f       JUr  called  union  by  a  long  ligament  is  in  reality  no  union  at 

ill,  all. 

Mr.  Adams  supposes  that  the  fascia  adheres  to  the  sur- 
face of  an  everted  fragment  as  in  C,  or  to  both,  as  in  B, 
and  thus  prevents  further  union.  There  are  also  cases 
of  short  fibrous  union  which  subsequently  stretch, 

The  causes  of  non-union  appear  to  be  separation  of  the 
fragments  by  muscular  action,  by  effusion  into  the  joint, 
and  by  their  resting  upon  the  convex  surface  of  the  femur, 
which  tilts  forward  the  broken  surface  of  the  lower  frag- 
ment more  especially,  and  by  the  intervention  of  clot  and 
See  Mr.  w.  Adams's    torn  i[ssue  between  the  fragments.    Some  surgeons  deny 
^ZacZw^oi'T™*    tne  e^ect  °f  muscular  action,  attributing  the  separation  to 
254..  effusion  (Hutchinson,  Heath).     It  seems  fairly  certain 

that  both  are  causes  of  separation. 
Treatment. — The  simplest  plan  is,  first,  by  position,  to  relax  the  muscles 
which  tend  to  separate  the  fragments.  With  this  view,  raise  the  patient's 
body  on  a  bed-rest  to  an  angle  of  45°  with  the  bed,  and  the  injured  limb, 
straightened  upon  a  well-padded  back-splint,  also  to  45°  ;  thus  are  relaxed 
the  rectus,  crureus,  and  vasti.  Secondly,  to  bring  the  fractured  surfaces  into 
as  close  apposition  as  possible,  it  is  necessary:  first,  to  prevent  effusion,  or 
remove  it  if  already  present.  It  may  be  prevented  by  rolling  elastic  web- 
bing round  the  joint,  or  by  the  immediate  application  of  a  plaster  splint  over 
wool,  from  the  foot  to  the  groin  (C.  Heath),  and  these  also  prevent  tilting ; 
it  may  be  drawn  off  by  aspiration,  repeated  if  necessary,  unless  coagulation 
has  occurred.    In  some  cases  separation  is  slight,  and  position  and  a  simple 
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splint  are  sufficient ;  in  others  much  ingenuity  is  expended  in  endeavoring 
to  draw  the  fragments  together.  A  figure-8  bandage  or  strapping  is  the 
commonest  plan,  and  is  used  with  Wood's  splint  (Fig.  95),  which  is  typical 
of  many, 

This  is  a  straight  light  iron  splint,  provided  with  two  movable  hooks  behind 
the  knee.    Over  these  the  folds  of  a  figure-8  bandage  are  passed,  including 


Fig.  95. 


Woud's  splint  for  fractured  patella,  applied. 


in  each  opposite  loop  one  of  the  broken  fragments  and  drawing  them  together. 
In  emergencies  the  same  mechanical  effect  may  be  obtained  by  a  straight 
broad  splint  of  wood,  well-padded,  and  placed  behind  the  limb.  Notches 
may  be  made  with  a  saw  in  the  edge  of  the  splint  at  the  proper  place  for 
fixing  the  figure-8  folds  of  bandage,  or  two  stout  nails  or  screws  may  be 
placed  behind  in  the  places  of  the  hooks  in  Wood's  splint. 

Figure-8  straps  and  bandages  applied  only  above  and  below  the  fragments 
tend  to  increase  their  eversion ;  pressure  should  therefore  be  made  uniformly 
over  the  joint.    It  is  doubtful  whether  figure-8  straps  ever  do  much. 

Very  good  results  are  obtained  by  the  use  of  an  immovable  splint  from 
the  first,  the  patient  being  allowed  after  a  week  to  go  about  on  crutches 
with  the  limb  slung. 

The  apparatus  should  be  worn  for  two  months,  and  should  then  be  changed 
for  a  leather  knee-cap,  preventing  flexion,  which  must  be  worn  fur  four 
months  more ;  then  the  patient  may  begin  to  bend  the  knee.  Sometimes 
movement  is  quickly  recovered ;  at  others  there  seems  almost  complete 
ankylosis.  To  remedy  this  an  India-rubber  accumulator  may  be  worn 
constantly  behind  the  knee ;  then,  perhaps,  the  bond  of  union  will  stretch. 

Thomas  recommends  the  use  of  his  knee-splint  applied  as  usual,  with 
extension  ;  a  piece  of  elastic  webbing  is  sewn  to  the  bandage  round  the  leg, 
and  then  moderately  stretched  and  stuck  on  to  the  skin  of  the  thigh  by  lead- 
plaster  on  its  under  surface.  Constant  traction  on  the  skin  is  thus  obtained, 
and  slight  pressure  on  the  fragments  to  prevent  eversion.  The  patient 
walks  about  after  the  first  few  days.  It  must  be  worn,  at  least,  nine  months, 
and  it  may  be  two  years  before  movement  is  restored  to  the  joint ;  but 
Thomas  does  not  interfere  with  nature. 

Mechanically,  the  most  effective  instrument  for  treating  fractured  patella 
is  Malgaigne's  hooks  (Fig  96).  Two  of  these  are  fixed  into  the  tendon  at 
the  upper  edge  of  the  bone,  and  two  into  the  lower,  and  they  can  be  brought 
and  kept  in  apposition  by  the  screw.  If  properly  applied  they  cannot  pene- 
trate the  bone  nor  wound  the  joint.  They  may  be  kept  in  six  weeks  to 
insure  bony  union.  Malgaigne  had  treated  (1853)  about  eleven  patients, 
producing  bony  union,  with  no  bad  results.  In  several  cases  treated  in  the 
London  hospitals,  however,  erysipelatous  inflammation  and  burrowing  of 
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matter  from  the  wounds  have  endangered  both  the  limb  and  life  of  the 
patient  after  the  use  of  Malgaigne's  apparatus. 

In  view  of  the  length  of  time  occupied  in  the  above  treatment,  and  of  the 
frequently  unsatisfactory  results,  and  of  the  dangers  of  Malgaigne's  hooks  as 
ordinarily  used,  Lister  has  proposed  to  treat  recent  fractures  of  the  patella 
by  opening  the  joint  and  wiring  the  fragments  together  (British  MedicalJour- 
nal,  November  3,  1883),  with  the  proviso  that  no  one  shall  attempt  the 
operation  who  does  not  feel  certain  that  he  will  keep  the  wound  aseptic. 
The  operation  is  thus  performed.  A  two-inch  incision  is  made  down  the 
middle  of  the  patella,  having  its  centre  opposite  the  frac- 
ture, and  deepened  till  the  joint  is  opened  and  the  frag- 
ments bare  in  the  line  of  the  wound.  All  fluid  is  pressed 
from  the  joint,  and  clot,  etc.,  scraped  from  the  fractured 
surfaces.  With  an  ordinary  brad-awl  oblique  holes  are 
now  made  from  the  superficial  to  the  fractured  surfaces 
at  points  as  nearly  as  possible  corresponding,  and  a  piece 
of  silver  wire  T\  inch  thick,  is  pushed  into  each  hole  as 
the  awl  is  withdrawn;  a  hollow  needle  like  Thomas's 
(Fig.  73,  b)  would  greatly  facilitate  its  passage  through 
the  second  fragment.  A  pair  of  dressing  forceps  is  next 
pushed  from  the  deepest  part  of  the  joint  on  the  outer 
side  through  to  the  skin,  cut  down  upon,  opened  so  as  to 
tear  a  free  passage,  and  then  a  short  drainage  tube  is 
pulled  into  the  joint  as  they  are  removed.  The  frag- 
ments are  now  drawn  strongly  together  by  pulling  on  the 
wire  with  sequestrum  forceps,  and  the  wire  is  then  twisted 
through  more  than  half  a  circle  (Fig.  44),  its  ends  cut 
short,  and  the  two  kooks  hammered  down.  The  skin 
wound  is  sewn  up  closely.  Passive  movement  should  be 
begun  on  the  third  day,  and  the  patient  may  be  dis- 
charged walking  in  six  weeks. 
The  results  of  this  operation  will  vary  with  the  skill  of  the  surgeon  in  the 
use  of  antiseptics.  Of  20  completed  cases  collected  by  Turner  (Clin.  Soe. 
Proe.,  1883),  union  seemed  bony  in  all  but  1 ;  movement  was  perfect  or 
good,  most  of  the  patients  being  able  to  kick  strongly,  in  16,  although  2  of 
these  suppurated;  in  1  union  was  fibrous;  and  in  3,  more  or  less  complete 
ankylosis  resulted.  One  of  the  latter  was  again  broken,  the  teguments  also 
yielding,  and  the  compound  fracture  required  resection  of  the  knee.  A 
similar  case  of  refracture  has  occurred.  It  is  probable  that  imperfect  appo- 
sition of  the  fragments  caused  weak  union,  hence  the  necessity  for  great  care 
in  bringing  the  fragments  accurately  together. 

The  dangers  to  life  and  limb,  then,  are  at  least  as  obvious  as  the  advant- 
ages of  the  operation.  Each  surgeon  must  decide  for  himself  whether  and 
when  he  will  undertake  it,  so  much  depends  upon  his  general  success  in 
keeping  wounds  aseptic.  We  think  that  it  should  not  be  done  in  recent 
cases  without  strong  special  reasons;  for  even  Lister  cannot  be  certain  of 
asepsis. 

But  in  the  treatment  of  old  fractures  with  long  union  or  none,  and  dis- 
abled limbs,  all  are  agreed  that  the  above  operation  is  the  proper  treatment. 
In  these  cases  it  is  sometimes  extremely  difficult  to  bring  the  fragments  into 
contact;  in  one  case  they  were  left  one  inch  apart  after  division  of  all  strong 
tendons  and  bands  around  (Jordan  Lloyd).  Of  28  completed  cases  (Turner, 
foe.  tit.),  there  were  2  deaths  from  pysemia  and  acute  septicaemia,  the  latter 
after  amputation  for  acute  suppuration  in  the  joint ;  in  9  cases  complete,  and 
in  3  partial,  ankylosis  resulted,  more  or  less  suppuration  occurring  in  all  but 
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1  of  each  kind;  in  1  the  operation  was  abandoned,  as  the  fragments  could 
not  be  drawn  together;  in  1  the  union  was  obviously  fibrous,  1  broke  again 
during  passive  movement,  but  was  ultimately  improved,  and  in  11  the  result 
was  good.  All  except  those  that  died  were  benefited,  as  their  joints  were 
previously  useless,  but  many  were  evidently  in  considerable  danger.  Doubt- 
less the  results  will  improve  as  surgeons  become  more  experienced  in  anti- 
septic treatment. 

If  acute  inflammation  or  suppuration  occur  during  simple  treatment  or 
after  wiring,  employ  the  treatment  for  suppurative  arthritis. 

2.  Fracture  by  Direct  Violence  is  generally  comminuted,  rarely 
longitudinal.  There  is  usually  much  inflammation,  but  not  much  separation 
of  fragments;  so  that  immobilization  of  the  joint  in  the  straight  position, 
and  relaxation  of  muscles,  suffice  until  inflammation  has  been  subdued. 
Then,  if  desirable,  an  immovable  splint  may  be  applied. 

If  there  is  any  injury  of  the  skin,  render  it  aseptic,  and  wrap  the  joint  in 
a  large  quantity  of  salicylic  wool  with  uniform  pressure. 

3.  Compound  Fractures  may  be  treated  by  wiring  of  the  fragments, 
unless  the  other  bones  of  the  joint  are  comminuted,  when  excision  will  be 
necessary,  or  amputation  if  the  soft  parts  are  torn  away  or  the  popliteal 
vessels  injured.  If  the  facilities  for  antiseptic  treatment  are  slight,  and  it  is 
necessary  that  the  patient  should  be  transported  any  considerable  distance, 
the  surgeon  will  lean  towards  amputation  rather  than  excision,  where  one  or 
other  is  necessary. 

Fractures  of  the  Leg. — Both  bones  may  be  broken,  or  either  tibia  or 
fibula  alone ;  the  sound  bone  in  the  latter  case  acting  as  a  splint,  tending  to 
prevent  displacement  of  the  fragments  and  rendering  the  diagnosis  otherwise 
difficult.  These  injuries  usually  result  from  indirect  violence,  such  as  falls 
upon  the  feet,  from  which  an  oblique  fracture  of  the  tibia  from  behind 
downward  and  forward  at  about  the  junction  of  the  lower  and  middle  thirds 
(thinnest  point)  usually  results ;  the  fibula  may  yield  at  the  same  level  or 
near  its  neck.  In  this  ordinary  fracture  of  the  tibia  the  upper  fragment  is 
sharp  and  pointed,  lies  immediately  beneath  the  skin,  and  is  easily  forced 
through  it  by  attempts  to  stand,  by  the  weight  of  the  unsupported  foot  if 
the  patient  is  carelessly  lifted,  or  by  action  of  the  calf  muscles.  Hence 
compound  fractures  of  the  tibia  are  more  frequent  than  of  any  other  bone. 

But  fractures  from  direct  violence  are  not  uncommon,  the  bones  breaking 
at  the  points  affected,  and  the  fracture  of  the  tibia  being  more  transverse 
and  often  comminuted ;  these  injuries  too  are  often  compound,  the  skin  being 
cut  by  the  sharp  crest  of  the  tibia.  When  involving  either  end  of  the  tibia 
they  frequently  extend  into  the  joint. 

The  more  transverse  a  fracture  is,  the  less  the  displacement.  The  long 
calf  muscles  always  tend  to  cause  shortening  by  drawing  the  lower  fragments 
up  and  back ;  in  fractures  of  the  tibia  high  up,  the  quadriceps  extensor 
often  seems  to  pull  the  upper  fragment  forward. 

The  diagnosis  of  fracture  of  both  bones  is  usually  easy ;  and  the  tibia, 
being  subcutaneous,  generally  causes  no  difficulty — inability  to  stand,  and 
some  slight  irregularity,  localized  pain,  swelling,  and  tenderness  being  found 
at  a  point  not  directly  injured  even  when  the  positive  signs  of  fracture  are 
slight.  In  the  upper  two-thirds  of  the  fibula  the  diagnosis  may  be  impos- 
sible ;  pain  constantly  referred  to  one  spot  when  the  bones  are  pressed 
together  at  a  distance  from  that  spot  is  very  significant.  The  fibula  breaks 
most  commonly  about  three  inches  above  the  malleolus. 

Treatment. — For  mode  of  reducing  displacement,  if  present,  see  p.  231. 
To  guard  against  rotatory  displacement,  the  rule  is  to  keep  the  ball  of  the 
great  toe  in  line  with  the  inner  edge  of  the  patella.    When  a  leg  is  extended, 
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these  two  points  and  the  anterior  superior  iliac  spine  are  practically  in  line. 
Considerable  care  is  required  to  guard  against  rotatory  deformity  with  certain 
splints  (Arnold,  Macintyre),  which,  whilst  they  fix  the  foot,  allow  the  femur 
and  upper  fragments  to  rotate  out ;  the  patient  then  recovers  with  the  toes 
turned  in,  a  much  commoner  deformity  than  the  converse  one.  The  ideal 
spint  should  allow  the  fragments  to  move  together,  but  not  separately. 

There  are  many  plans  of  treating  these  fractures,  the  most  generally  useful 
being  the  immovable  splints,  Cline's  leg  splints,  Macintyre's  and  Arnold's 
splints. 

Whenever  it  is  deemed  safe  to  put  a  fracture  of  the  leg  up  in  plaster  at 
once,  there  can  be  no  better  treatment ;  if  swelling  is  at  all  feared,  raise  the 
foot  well,  or  employ  even  vertical  suspension  for  twenty-four  to  forty-eight 
hours. 

When  this  is  not  desirable,  fractures  below  the  middle  of  the  leg  are 
generally  best  treated  by  buckling  two  Cline's  splints  (each  with  a  foot- 
piece)  firmly  to  the  limb,  whilst  it  is  held  in  good  position,  and  then  apply- 
ing a  bandage  which  can  be  removed  without  disturbing  the  fracture.  The 
limb  may  be  slung  in  a  Salter's  cradle,  or,  if  there  is  much  difficulty  in  pre- 
venting upward  and  backward  displacement  of  the  lower  fragment,  it  may 
be  laid  upon  its  outer  side  with  the  hip  and  knee  fully  bent,  and  the  knee 
supported  by  a  pillow  if  necessary.  The  patient  soon  gets  used  to  the  posi- 
tion, which  relaxes  the  calf  muscles. 

In  fractures  above  the  middle  of  the  leg  it  is  necessary  to  control  the  thigh, 
the  upper  fragment  not  giving  sufficient  hold  for  the  splints.  This  is  done 
by  Macintyre's  and  Arnold's  splints.  The  hip  should  be  flexed  and  the 
knee  straightened  as  much  as  possible  to  relax  the  quadriceps  extensor. 

Macintyre's  splint  is  very  useful  in  cases  where  displacement  is  reduced  by 
keeping  the  knee  at  a  certain  angle,  for  its  angle  can  be  varied  at  will.  It 
is  straight,  and  only  part  of  the  thigh-piece  is  shown  in  Fig.  97.    One  must 


Fig.  97. 


Macintyre's  spliut. 


be  chosen  in  which  the  foot-piece  is  not  driven  by  the  leg  to  the  end  of  the 
slots  in  which  it  runs.  Then  the  foot  should  be  sewn  into  a  close-fitting 
flannel  sock  having  tapes  attached  to  the  plantar  surface  of  the  heel ;  these 
are  tied  to  a  button  on  the  under  surface  of  the  foot-piece,  and  suspend  the 
foot  to  it  at  a  proper  height  without  making  any  special  pressure  on  the  heel. 
Next  fix  the  foot  firmly  to  the  foot-piece  by  strapping.  Now  adjust  the  angle 
of  the  splint,  see  that  there  is  no  rotatory  displacement,  and  bandage  from 
above  the  fracture  up  to  the  top  of  the  splint.  Having  thus  obtained  a  fixed 
point,  such  extension  as  may  be  necessary  is  made  by  dragging  the  foot  and 
foot-piece  downward,  and  then  fixing  the  latter  by  screwing  up  the  screws 
upon  which  it  runs  in  the  slots.  Lastly,  a  figure-8  bandage  round  the  foot 
and  ankle,  reaching  up  to  the  fracture,  is  applied.    The  splint  is  intended 
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to  be  fixed  to  a  block  of  wood  ;  but  this  should  never  be  done.  It  should 
always  be  slung  to  allow  the  foot  to  rotate  out  with  the  femur.  Macintyre's 
was  formerly  a  favorite  splint  for  the  treatment  of  compound  fractures  ;  the 
wound  was  left  exposed,  and  endeavors  were  made  to  prevent  the  pads  from 
becoming  soaked  with  putrid  discharge. 

Arnold's  splint  consists  of  a  flat  iron  foot-piece  and  back  splint  bent  to 
about  160  degrees  opposite  the  knee.  The  limb  is  fixed  to  this  (properly 
padded),  and  then  a  padded  wooden  splint  is  buckled  on  each  side  of  the 
leg.  The  apparatus  is  slung  by  two  straps  passing  through  slits  in  cross- 
pieces  attached  to  the  back  splint,  and  through  similar  slits  in  the  cradle. 
Friction  prevents  the  splint  from  turning,  the  foot  remains  vertical,  and  the 
femur  and  upper  fragment  rotate  out  within  the  bandage.  This  splint 
should  therefore  be  slung  with  the  toes  pointing  a  little  outward,  as  in  sleep. 

In  the  United  States  fractures  of  the  leg  are  usually  treated  by  Dr.  Buck's 
method,  the  American  stirrup  (Fig.  98).    This  consists  of  a  broad  strip  of 


strong  adhesive  plaster,  attached  by  its  ends  to  the  sides  of  the  leg  below 
the  fracture,  leaving  a  long  loop,  a,  below  the  heel.  The  ends  of  plaster  are 
fastened  to  the  leg  by  imbricated  cross  strips,  c,  and  the  sides  of  the  loop  are 
prevented  from  pinching  the  sole  by  a  piece  of  wood,  b,  wider  than  the  mal- 
leoli. To  the  centre  of  the  piece  of  wood  is  fastened  a  cord,  which  passes 
over  a  pulley,  d,  fastened  to  the  foot  of  the  bed  at  the  proper  level.  Exten- 
sion is  made  by  a  weight,  e,  sufficient  to  neutralize  the  action  of  the  muscles. 
Counter-extension  is  provided  for  by  raising  the  lower  part  of  the  bedstead, 
/,  on  wood-blocks.  Coaptation  splints  (Cline's)  are  also  used  to  the  fractured 
part,  when  the  fracture  is  oblique. 

Fractures  of  the  fibula  generally  require  six,  of  the  tibia  seven,  and  of 
both  bones  eight  weeks  to  unite.  When  a  joint  is  involved, passive  movement 
should  be  begun  in  the  fourth  or  fifth  week,  and  the  joint  should  always  be 
treated  in  that  position  which  will  be  most  advantageous  should  ankylosis 
result. 

Fractures  in  the  Vicinity  of  the  Ankle  are  of  several  kinds.  (1) 
Simple  fracture  of  the  fibula  three  inches  or  less  up.  (2)  Ditto  with  frac- 
ture of  the  internal  malleolus  or  rupture  of  the  internal  lateral  ligament  of 
the  ankle.    (3)  Fracture  of  the  lower  ends  of  the  leg-bones  with  fissure  into 


Fig.  98. 


Weight  extension  by  the  American  stirrup. 
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the  ankle-joint,  and  sometimes  driving  up  of  the  astragalus  between  the  mal- 
leoli, causing  characteristic  widening  of  the  part.  (4)  Fracture  of  both 
malleoli  with  displacement  of  the  foot  backward.  The  second  variety  is  that 
known  as  Pott's  fracture ;  it  results  from  violent  twists  outward  of  the  foot. 
The  foot  is  usually  everted,  sometimes  extremely  so,  and  sometimes  it  is  also 
displaced  backward.  Cases  have  occurred  in  which  these  displacements, 
especially  the  latter,  could  not  be  overcome,  even  under  chloroform  and  after 
section  of  the  tendo  Achillis. 

All  these  injuries  are  best  treated  by  Cline's  splints  or  plaster  of  Paris. 
In  extreme  eversion  Dupuytren's  splint  (Fig.  99)  is  sometimes  used.    It  is  a 

Fig.  99. 


Dupuytren's  splint  applied. 


straight  plank  padded  so  thickly  opposite  the  lower  half  of  the  leg — down  to 
the  internal  malleolus — that  the  foot  cannot  be  dragged  in  to  touch  the  wood. 
It  is  fixed  above  first ;  then  the  foot  is  drawn  in  by  a  figure-8  bandage. 

Compound  Fractures  of  the  leg  are  treated  on  the  principles  laid  down 
at  p.  238.  The  best  splints  are  Cline's,  one  or  two,  outside  the  dressings, 
where  the  discharge  is  likely  to  be  free;  Arnold's  splint  when  the  fracture 
is  high  up ;  and  a  fenestrated  immovable  splint  (p.  233)  as  soon  as  possible 
in  all  cases,  and  from  the  first  in  cases  neither  due  to  great  violence  nor 
largely  compound. 

Fractures  of  the  Foot. — Simple  fractures  are  rare,  generally  due  to 
falls  on  the  feet,  and  most  commonly  affect  the  calcaneum.  If  the  tuberosity 
is  torn  off  and  drawn  up  by  the  calf  muscles,  the  treatment  is  complete  flexion 
of  the  knee  and  extension  of  the  ankle  as  for  ruptured  tendo  Achillis.  A 
fragment  of  the  astragalus  may  be  thrown  out  of  its  place  forward  or  back- 
ward and  to  either  side;  if  irreducible,  antiseptic  excision  will  be  necessary. 
Usually  in  these  cases  there  is  little  displacement,  and  immovable  splints 
fulfil  all  requirements.  Metatarsal  bones  are  sometimes  broken  by  direct 
violence.  Compound  fractures  are  usually  attended  by  so  much  damage  to 
soft  parts  that  amputation  is  necessary.  When  in  any  doubt  put  the  part 
up  antiseptically  and  wait:  always  save  as  much  as  is  possible,  especially 
the  heel  and  ball  of  the  great  toe. 
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Atrophy  of  the  Boxes  is  marked  by  diminution  in  weight,  the  size,  as 
a  rule,  remaining  unaltered.  The  bone  may  be  reduced  to  a  thin  shell  of 
compact  tissue  and  the  cancelli  to  fine  threads,  the  meshes  between  which 
are  filled  with  fat.  The  causes  are :  1.  Disuse,  atrophy  being  extreme  in 
the  tarsus,  for  example,  in  old-standing  cases  of  knee-joint  disease ;  and  this 
atrophy  must  be  remembered  when  undertaking  the  reduction  of  old  disloca- 
tions. 2.  Old  age  ;  the  long  bones  suffer  chiefly.  3.  Pressure,  seen  in  the 
effect  of  chronic  hydrocephalus  upon  the  skull  bones  and  of  aneurisms  and 
tumors  pressing  upon  but  not  invading  the  substance  of  bones.  In  all  these 
cases  Wagner  states  that  absorption  is  effected,  as  in  normal  growth,  by 
myeloplaques.  4.  It  occurs  in  some  forms  of  mental  disease  and  especially 
in  general  paralysis.  Sometimes  fragilitas  ossium  occurs  in  people  otherwise 
apparently  healthy,  and  it  may  run  in  families. 

Hypertrophy  of  Bones  is  occasionally  met  with  as  a  congenital  defect, 
or  as  the  result  of  hyperemia  of  the  part,  from  the  existence  of  a  large  ulcer, 
of  inflammatory  disease  near  the  epiphysis,  etc.  Most  cases  of  enlarged 
bones  are  distinctly  due  to  inflammation. 

Arrest  of  Growth  must  be  distinguished  from  atrophy.  It  occurs 
especially  in  parts  the  seat  of  spinal  paralysis  before  growth  is  complete, 
also  iu  cases  of  disuse.  Early  ossification  of  the  epiphyses  after  dislocation, 
epiphysitis,  or  rickets  has  a  like  effect. 

Neuralgia  in  Bone. — The  bones,  like  other  parts,  are  subject  to  that 
severe  and  continuous  pain  which  is  known  by  the  name  neuralgia.  The 
patients  are  generally  women  ;  the  part  affected  the  condyles  of  the  femur, 
or  the  head  of  the  tibia  or  humerus.  Deep-seated  abscess,  syphilitic  or 
tubercular  deposit,  may  be  mistaken  for  neuralgia  in  bone.  (See  "  Diseases 
of  the  Nerves.") 

Inflammatory  Processes  in  Bone.    General  Pathology. 

A  "  bone "  in  the  living  body  consists  of  compact  and  cancellous  bony 
tissue,  and  is  covered  by  the  vascular  periosteum,  whilst  its  internal  spaces 
are  filled  with  yellow  or  red  marrow,  according  to  the  particular  bone  and 
its  age.  Running  through  the  bone  are  a  number  of  flue  channels,  contain- 
ing vessels  and  a  little  connective  tissue  running  between  the  periosteum  and 
the  medulla.  Each  of  the  soft  parts  of  a  bone — periosteum  and  medulla — 
may  be  primarily  and  chiefly  inflamed ;  but  it  must  be  remembered  that 
very  frequently  periostitis  and  osteomyelitis  occur  together.  The  inflamma- 
tion may  be  acute  or  chronic,  and  all  degrees  of  the  process  are  met  with 
from  the  least  to  the  most  intense.  The  bony  tissue  takes  no  part  in  the 
process ;  it  suffers  only  secondarily,  and  becomes  either  thickened,  eroded, 
or  dies.  But  it  is  the  custom  to  speak  of  inflammation  affecting  the  soft 
parts  in  Haversian  canals  or  cancellous  spaces  as  ostitis. 

Periostitis  is  characterized  by  cell-exudation  into  the  deeper  layer  of 
the  periosteum,  raising  up  the  superficial  fibrous  layers  and  stretching  them 
tight ;  at  the  same  time  the  vessels  entering  the  Haversian  canals  are  more 
or  less  stretched  and  drawn  out  vertical  to  the  bone  surface.    We  now  find 
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upon  the  surface  of  the  bone  a  low  swelling  usually  called  a  node,  dying  away 
gradually  at  its  edge,  red  or  purple  in  color,  and  either  soft  and  gelatinous 
or  hard  and  fibrous  in  appearance,  according  as  it  consists  largely  of  round 
cells  or  of  spindle  cells  and  fibrous  tissue.  The  surface  of  the  bone  appears 
unchanged  ;  the  microscope  shows  cells  invading  the  Haversian  canals,  but 
as  yet  little  or  no  erosion  has  taken  place.  This  is  simple  periostitis.  The 
cell  infiltration  may  rapidly  or  slowly  break  down  into  pus  (acute  and  chronic 
suppurative  periostitis),  stripping  up  the  periosteum  more  or  less  widely,  and 
finally  bursting  through  it  at  one  or  more  points.  In  the  acute  case  hard 
unaltered  bone  may  be  seen  and  felt  through  these  apertures ;  it  is  white,  all 
superficial  vessels  have  been  destroyed,  but  not  necessarily  dead.  It  necroses 
if  the  irritant  has  been  so  intense  as  to  cause  death  of  the  vessels  in  the 
Haversian  canals,  so  that  circulation  cannot  soon  be  reestablished.  It  is 
practically  certain,  however,  that  an  intense  irritant  directly  destroys  the 
life  of  bone  apart  from  its  action  through  the  circulation  ;  for,  in  simple 
fractures,  perfectly  loose  fragments  do  not  die,  and  under  aseptic  conditions 
bone  may  be  transplanted.  Total  necrosis  is  sure  to  occur  if  suppurative 
osteomyelitis  and  periostitis  occur  together.  From  periostitis  alone  the  bone 
often  does  not  die  in  its  whole  thickness ;  circulation  is  maintained  in  the 
deeper  parts,  and  the  superficial  layer  is  ultimately  thrown  off  by  ulceration 
of  the  living  bone  where  it  joins  the  dead  (p.  61).  The  dead  fragment  is 
called  a  sequestrum.  This  process  generally  occurs  upon  the  shafts  of  long 
bones;  it  sometimes  follows  an  injury  or  exposure  to  cold,  and  usually  runs 
the  course  of  a  simple  acute  abscess,  but  there  is  an  extremely  acute  form 
which  is  generally  infective  (acute  infective  periostitis). 

In  chronic  suppurative  periostitis,  which  usually  occurs  in  connection  with 
cancellous  bone  (vertebrae,  tarsal  or  carpal  bones,  epiphyses  of  long  bones), 
and  secondarily  to  a  focus  of  chronic  suppurative  osteomyelitis  or  chronic 
"  ostitis,"  the  bone  bare  at  the  bottom  of  the  abscess  is  eroded  and  softened 
by  the  cell-growth  of  the  primary  inflammation.  In  long  bones,  however, 
erosion  of  the  shaft,  and  in  short  bones  of  the  surface,  may  start  from  be- 
neath the  periosteum,  the  young  cells  extending  thence  into  the  Haversian 
canals  and  widening  them  by  ulceration.  This  process  of  ulceration  of  bone 
is  called  caries.  It  is  usually  scrofulous — tubercles  being  found  in  the  peri- 
osteum and  also  in  the  spongy  granulation  tissue  which  often  springs  up 
after  the  opening  of  the  abscess — and  occurs  chiefly  in  the  young.  A  syphi- 
litic caries  is  also  well  known. 

There  is  a  chronic  suppurative  periostitis  met  with  especially  about  the 
phalanges  of  strumous  children,  coupled,  not  with  caries,  but  with  superficial 
or  total  necrosis. 

It  is  much  more  common  for  a  periostitis  to  end  in  ossification — osteoplastic 
periostitis — than  in  suppuration.  Bone  may  form  early  and  rapidly  round 
the  bloodvessels  running  between  the  elevated  periosteum  and  the  Haver- 
sian canals ;  the  little  tubes  of  bone  form  continuations  of  the  latter.  To- 
gether they  make  up  a  mass  of  spongy  bone,  at  first  easily  detached  from 
the  surface  of  the  bone,  and  containing  a  highly  vascular  marrow  in  its, 
chiefly  vertical,  spaces ;  but  as  time  goes  on  the  line  between  new  and  old 
disappears,  and  very  frequently  the  vascular  spaces  in  both  become  abnorm- 
ally filled  up  by  osseous  layers,  and  the  bone  proportionally  dense  (sclerosed). 
These  periosteal  deposits  are  called  osteophytes ;  there  may  be  a  layer  of 
uniform  or  varying  thickness  over  the  whole  bone,  or  a  ring  round,  or  a 
patch  upon  one  part,  or  osteophytes  may  assume  sharp-pointed  and  promi- 
nent, or  low  rounded  forms.  Whenever  a  bone  is  found  pathologically 
thickened,  we  know  that  the  periosteum  has  been  laying  down  bone. 

Chronic  irritation  of  slight  intensity  is  required  to  cause  this  form,  and 
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syphilis  frequently  supplies  it  in  cases  of  osteoplastic  periostitis  of  single  and 
of  many  bones ;  but  often  no  cause  can  be  discovered.  Osteophytes  are 
common  around  sequestra  and  carious  foci,  over  abscesses  in  bone;  and  so- 
called  "  expansion  "  of  bone,  over  cysts,  tumors,  and  foci  of  chronic  osteo- 
myelitis, is  due  to  continuous  deposit  of  bone  by  the  periosteum  whilst  the 
deeper  parts  are  removed  by  the  morbid  process.  Bone  sometimes  forms  in 
tendons  inserted  into  the  inflamed  parts,  and  sometimes  loose  plates  appear 
in  adjacent  connective  tissue. 

Ostitis. — We  have  already  said  that  the  hard  substance  of  bone  takes  no 
part  in  inflammation,  but  suffers  only  secondarily  to  the  changes  which 
occur  in  its  soft  parts  ;  nevertheless  the  term  is  justified  on  the  same  grounds 
as  myositis,  neuritis. 

Acute  Ostitis  accompanies  acute  periostitis  or  osteomyelitis,  but  there  is  no 
time  for  naked-eye  change  in  the  bone.  Consequently,  ostitis  may  be  looked 
upon  as  a  chronic  process  having  two  chief  results — removal  of  bone,  such 
as  occurs  physiologically  in  the  formation  of  the  medullary  canal  {rarefying 
ostitis),  and  the  laying  down  of  bone,  as  in  the  formation  of  compact  tissue 
{sclerosing  ostitis). 

Rarefying  Ostitis  (inflammatory  osteoporosis,  caries)  is  due  to  erosion 
of  bone  by  a  round-celled  exudation  which  replaces  the  marrow  proper.  A 
tarsal  bone  thus  affected  will  have  its  spaces  full  of  vascular,  grayish,  semi- 
translucent  granulation  tissue  instead  of  the  usual  yellow  marrow.  Where 
erosion  is  proceeding,  the  bony  laminae  show  numerous  small  semicircular 
notches  {Howship's  lacunce),  and  in  many  of  these  lie  giant  cells  {osteoclasts). 
The  inflammation  may  subside  and  the  removal  of  bone  be  replaced  by  its 
formation,  generally  in  excess  of  the  normal,  the  result  being  sclerosis  of  the 
diseased  part.  But  very  commonly  the  cell-growth  degenerates,  breaks  down 
into  pus,  or  caseates  and  perhaps  subsequently  softens.  Thus  a  chronic  ab- 
scess forms,  suppurative  periostitis  is  either  coincident  or  secondary,  and 
when  the  skin  bursts  a  soft  ulcerating  carious  surface  of  bone  is  left  bare 
(p.  278).  The  abscess  may  not  burst,  but  may  remain  locked  in  the  bone, 
exciting  sclerosing  ostitis  and  periostitis  {chronic  abscess  of  bone).  Not  infre- 
quently the  infiltrating  cell-growth  dies  and  caseates  before  the  bony  septa 
around  which  it  lies  are  absorbed  ;  their  blood  supply  is  cut  off,  and  they 
too  die  and  appear  as  sequestra  in  the  pus  of  chronic  abscesses.  Sometimes 
a  mass  as  large  as  a  filbert  may  thus  be  killed  {caries  necrotica).  The  in- 
flammation, however,  by  no  means  always  runs  these  courses.  For  years  it 
may  go  on  eating  away  bone  without  the  formation  of  any  pus  {caries  sicca, 
fungosa);  and  the  bone,  unable  to  bear  the  weight  thrown  upon  it,  yields 
and  deformity  results.  Ultimately  recovery  may  occur  by  the  process  above 
mentioned.   This  is  most  often  seen  in  the  spine  and  epiphyses  of  long  bones. 

The  causes  of  rarefying  ostitis  are  many.  This  is  the  process  by  which  the 
ends  of  broken  bones  are  softened,  melted  together,  as  it  were,  and  perma- 
nently united  ;  it  removes  also  exuberant  callus;  it  is  by  a  caries  simplex 
that  bone  is  removed  under  pressure  from  an  aneurism  ;  tumor,  etc.,  or  that 
a  sequestrum  is  loosened.  Syphilis  commonly  produces  gummatous  infiltra- 
tion of  the  periosteum,  and,  starting  thence,  of  the  bone  (ostitis),  which 
assumes  a  worm-eaten  appearance ;  after  a  time  the  vessels  of  the  new  growth 
become  obliterated  (p.  117),  it  caseates,  suppuration  follows,  and  a  carious 
focus  is  left  bare,  often  with  sequestra  adhering  to  it,  as  seen  in  syphilitic 
disease  of  the  skull.  Around  it  osteoplastic  periostitis  and  sclerosing  ostitis 
are  generally  marked.  By  far  the  greater  number  of  cases  of  caries  are 
those  known  as  scrofulous;  all  those  affections  of  the  spine,  carpus,  tarsus, 
phalanges,  and  spongy  ends  of  the  long  bones  which  are  so  common  in  chil- 
dren and  young  people.   There  is  no  longer  any  room  for  doubting  that  the 
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great  majority,  if  not  all,  of  these  cases  are  tubercular.  Their  microscopic 
anatomy  (gray  granulations  being  tolerably  frequent),  the  frequent  demon- 
stration of  B.  tuberculosis  in  the  granulation  tissue  and  the  inoculability  of 
pus  from  it,  the  pathological  course  of  the  cell-growth,  the  clinical  course  of 
the  disease,  and  especially  the  frequency  of  general  tuberculosis  among  the 
causes  of  death,  unite  to  make  the  demonstration  complete. 

Sclerosing  or  Condensing  Ostitis  corresponds  to  other  "  productive  " 
inflammations  ;  in  bone  the  cell-growth  ossifies.  New  bone  is  laid  down  by 
the  medulla;  Haversian,  cancellous  spaces,  and  medullary  canal  are  more 
or  less  completely  filled  up,  and  the  bone  becom33  solid,  heavy,  ivory-like, 
and  frequently  enlarged  from  coexisting  osteoplastic  periostitis  {hyperostosis 
eburnea). 

Its  cause,  like  that  of  osteoplastic  periostitis,  is  a  chronic  irritant  of  the 
lowest  intensity.  We  find  it  round  about  a  sequestrum,  an  abscess  in  bone, 
or  a  carious  focus  (though  least  commonly  when  this  is  tubercular).  Some 
cases  are  due  to  syphilis;  but  it  is  often  impossible  to  discover  the  cause, 
especially  in  cases  where  many  bones  are  affected. 

Osteomyelitis. — Having  considered  the  chronic  affections  of  the  marrow 
under  the  varieties  of  ostitis,  we  have  now  to  speak  only  of  the  acute  inflam- 
mations, which  may  be  spontaneous  or  traumatic.   In  spontaneous  diffuse  osteo- 


myelitis the  medulla  becomes  at  first  intensely  hypersemic,  then  cedematous, 
swollen,  and  of  purple  color,  often  clotted  with  actual  hemorrhages;  on  section 
the  marrow  projects  above  the  level  of  the  saw  cut.  Next  yellow  streaks 
and  patches  appear,  so  that  the  aspect  is  variegated — yellow,  red,  and  pur- 
ple ;  but  distinct  abscesses  do  not  form,  the  suppuration  being  diffuse.  The 
periosteum  is  always  affected,  and  in  many  cases  it  appears  to  be  the  starting- 
point  of  the  disease.   The  pus  beneath  it  often  contains  globules  of  oil,  forced 


Fig.  100. 


Fig.  101. 


The  result  of  osteoplastic  periostitis  and 
sclerosing  ostitis. 


Necrosis  of  the  humerus  from  acute  infective 
osteomyelitis. 
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out  from  the  medulla.  When  suppuration  occurs  on  both  sides  of  a  bone, 
it  dies  of  necessity  in  its  whole  thickness ;  and  there  is  great  danger  that  it 
will  die  either  superficially  or  centrally  when  pus  forms  on  one  or  other  sur- 
face as  the  result  of  so  intense  and  acute  an  inflammation.  The  inflamma- 
tion may  remain  fairly  localized  or  may  spread  from  end  to  end  of  the  bone, 
causing  separation  of  both  its  epiphyses  and  death  of  the  whole  shaft.  Some- 
times one  or  other  joint  suppurates. 

Sometimes  abscesses  form  in  the  soft  parts  around  the  bone.  The  veins 
leading  from  the  bone  are  thrombosed,  and  in  many  cases  contain  clots  un- 
dergoing puriform  softening,  having  become  infected  from  the  abscess.  It 
is  thus  that  this  disease  is  so  frequently  associated  with  secondary  foci  of 
suppuration  in  the  viscera,  serous  cavities,  etc. — complications  which  may 
appear  before  the  skin  is  broken.  The  pus  invariably  contains  micrococci, 
which  have  been  cultivated,  found  to  have  a  characteristic  growth,  and  in- 
jected into  animals  without  injurious  effect  until  bones  were  broken  or 
bruised,  when  suppurative  osteomyelitis  set  in.  In  man  a  history  of  injury 
or  cold  is  frequent.  Some  regard  these  cocci  as  not  only  the  cause  of  the 
disease,  but  as  organisms  specific  to  the  disease ;  others  (Kocher,  D.  Zeitschr. 
f.  Chir.,  xi.)  as  organisms  which  would  excite  suppuration  wherever  they 
lodged. 

The  disease  has  occurred  during  many  acute  specific  fevers,  but  whether 
or  no  from  the  action  of  the  causes  of  these  diseases  is  unknown. 

Diffuse  traumatic  osteomyelitis  starts  from  septic  amputation,  wounds,  and 
compound  fractures,  the  medulla  being  invaded  by  organisms  from  the  wound 
(Klebs).  The  morbid  appearances  are  much  the  same  as  those  above  given  ; 
but  the  periosteum  is  only  slightly  affected,  the  marrow  projects  from  the 
end  of  the  bone  like  a  fungus,  and  becomes  gangrenous,  putrid,  and  discolored, 
whilst  it  is  quite  sweet  in  the  spontaneous  form.  Embolic  pyaemia  and  acute 
septicaemia  are  frequent  complications.  Severe  compound  contusions  of 
bone  may  be  followed  by  this  disease.  It  may  affect  flat  and  short  bones, 
as  well  as  those  of  the  limbs. 

Traumatic  osteomyelitis  is  not  usually  diffuse;  it  may  be  very  limited, 
leading  to  the  death  of  only  a  small  portion  of  bone,  such  as  the  ring-shaped 
sequestrum  which  so  often  separates  in  septic  stumps.  Small  sequestra, 
indeed,  frequently  form  in  aseptic  stumps,  the  saw  having,  presumably, 
killed  them  directly. 

We  must  now  turn  to  the  clinical  side  of  bone  diseases. 

Acute  Periostitis  (p.  277). — There  is  usually  a  history  of  injury,  expo- 
sure to  cold,  syphilis,  or  the  patient  is  suffering  from  acute  rheumatism  or 
one  of  the  acute  specific  fevers.  It  generally  occurs  on  thinly  covered  bones, 
especially  the  tibia,  ulna,  clavicle. 

The  symptoms  are  more  or  less  acute  pain  and  tenderness,  swelling  fixed 
to  the  bone  and  dying  gradually  away  at  the  edge,  and  the  skin  over  it  being 
but  little  affected.  The  ending  is  usually  resolution ;  but  the  case  may  run 
on  to  suppuration,  when  the  skin  reddens  and  swells,  the  fever  rises,  and  all 
the  symptoms  become  more  severe.  The  process  is  circumscribed,  and 
necrosis  is  superficial,  or  does  not  occur. 

Treatment. — Rest,  elevation,  belladonna,  and  fomentation  in  all  acute 
cases  ;  early  incision  if  pus  forms  ;  iodide  of  potassium,  if  there  is  any  history 
of  syphilis,  and  anodynes  for  pain.  In  prolonged  cases,  marked  by  constant 
pain  worse  at  night,  a  subcutaneous  cut  through  the  node  down  to  the  bone 
often  gives  great  relief. 

Chronic  Osteoplastic  Periostitis  and  Sclerosing  Ostitis  may  result 
on  the  subsidence  of  an  acute  inflammation,  or  be  due  to  syphilis,  to  the 
presence  in  the  bone  of  a  sequestrum,  an  abscess,  or  a  carious  focus,  especially 


282 


DISEASES  OF  BONE. 


syphilitic.  Sometimes  many  bones  are  affected,  and  without  obvious  cause; 
in  children  a  suspicion  of  congenital  syphilis  will  be  justified.  The  symptoms 
are  enlargement  and  weight  of  one  or  more  long  bones  in  whole  or  in  part, 
with  much  aching  pain,  worse  at  night,  and  in  damp,  cold  weather. 

Treatment. — Iodide  of  potassium  internally,  and  constant  warmth  locally, 
will  usually  relieve  the  nocturnal  pain  ;  in  tolerably  recent  cases  counter- 
irritation  may  do  good.  Of  course,  any  local  disease  will  be  looked  for  and 
treated,  especially  abscess.  A  linear  cut  into  the  bone  with  a  Hey's  saw  fre- 
quently relieves  the  pain  of  chronic  subcutaneous  nodes ;  trephining  is  still 
more  efficacious. 

Acute  Primary  Infective  Periostitis  and  Osteomyelitis  (Liicke). 
(Acute  Necrosis,  Typhus  des  Membres,  Acute  Necrosial  Fever). — This  dis- 
ease affects  long  bones,  usually  those  of  the  lower  extremity  and  almost  always 
occurs  before  the  epiphyses  are  ossified.  It  often  follows  injury  or  exposure 
to  cold,  but  these  are  only  predisposing  conditions  ;  it  is  almost  certainly 
due  to  the  action  of  some  generally  infective  organism— perhaps  the  micro- 
coccus which  has  been  isolated  (p.  281.) 

Symptoms. — The  patient  is  taken  ill,  usually  suddenly,  with  high  fever 
and  perhaps  a  rigor  and  delirium  ;  there  are  severe  pain  and  tenderness  at 
the  affected  part,  so  that  the  limb  may  be  quite  helpless ;  after  two,  three, 
or  more  days,  according  as  the  disease  begins  in  the  periosteum  or  medulla, 
the  part  becomes  oedematous  and  more  or  less  reddened,  varying  with  the 
depth  of  the  bones.  After  some  days  crepitus  may  be  obtained  at  one  or 
both  ends  of  the  inflamed  bone,  indicating  separation  of  the  epiphysis ;  and 
the  symptoms  of  fluid  in  a  joint  may  be  added.  The  fever  continues  very 
high  ;  and  at  any  time  the  rigors  and  metastatic  inflammation  of  embolic 
pyaemia  may  set  in. 

The  result  may  be  death  from  septicaemia  or  pysemia  before  or  after  the 
opening  of  the  abscess ;  or,  later,  from  hectic  or  some  intercurrent  disease. 
There  is  reason  to  believe  from  the  early  symptoms  that  some  cases  of  this 
disease  abort  before  suppuration  occurs ;  and  Beck  says  that  those  cases  end 
in  enormous  thickening  of  the  bone.  In  the  great  majority  of  cases  abscess 
occurs  and  spreads  rapidly  until  it  is  opened  or  bursts  ;  necrosis  almost  inva- 
riably results — total,  superficial,  or  central ;  and,  as  a  rule,  great  and  general 
thickening  of  the  bone  follows.  Early  ossification  of  the  epiphysis  is  likely 
to  occur  if  the  part  is  separated,  or  the  sequestrum  approaches  it  nearly.  If 
the  epiphysis  is  uninjured,  growth  may  be  abnormally  rapid  under  the  stim- 
ulus of  increased  blood-supply. 

Treatment. — At  first,  fever  is  the  only  symptom  to  treat.  So  soon  as  it 
is  evident  that  deep-seated  inflammation  is  its  cause,  foment  assiduously.  If 
the  case  gets  worse,  watch  carefully  for  the  earliest  reddening  or  certain 
fluctuation,  find  the  point  of  maximum  tenderness  and  swelling,  and  make  a 
free  incision  here  under  antiseptics  right  down  to  the  bone.  It  is  better  to 
incise  before  pus  is  present  than  after  it  has  bared  the  shaft  from  end  to  end. 
When  the  pus  is  evacuated,  unless  the  patient  is  already  suffering  from 
pysemia,  the  temperature  falls  considerably,  but  is  usually  some  time  in 
reaching  normal.  Separation  of  the  sequestrum  and  thickening  of  the  femur 
then  proceed. 

If  one  epiphysis  is  loose  it  should  be  kept  in  position  by  apparatus.  Look 
to  drainage,  and  await  the  separation  of  the  sequestrum  and  the  formation  of 
a  shell  of  new  bone.  If  both  epiphyses  are  loose,  some  surgeons  still  allow 
the  shaft  to  remain  as  a  spanner  to  keep  them  apart ;  but  most  surgeons 
remove  it  in  one  piece  or  after  division  with  the  chain  shaw.  Extension  is 
kept  up  and  the  periosteum  forms  new  bone. 
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The  nature  of  fluid  in  a  joint  should  be  ascertained  before  anything  is 
done  ;  if  it  is  pus,  amputation  is  indicated. 

Lastly,  if  symptoms  of  pyaemia  set  in,  or  if  the  patient  is  obviously  losing 
ground,  either  after  the  opening  01  the  abscess  or  later  from  suppuration, 
amputation  should  be  done. 

Diffuse  Traumatic  Osteomyelitis,  such  as  results  from  septic  amputa- 
tions, resections  of  joints,  contusions  of  bone,  compound  and  especially  gun- 
shot fractures,  the  general  symptoms,  pain,  and  swelling,  are  very  similar, 
but  the  pus  formed  in  the  medullary  canal  escapes  in  quantity  by  the  open- 
ing. The  soft  parts  retract  from  bone  which  has  necrosed,  as  is  specially 
well  seen  in  contused  skull  bones  in  which  this  process  has  arisen. 

Treatment. — There  are  three  methods  :  (1)  In  slight  cases  drainage  and 
antiseptics  may  be  employed,  and  the  separation  of  the  sequestrum  awaited. 
(2)  In  severe  cases  the  choice  lies  between  amputation  or  reamputation  at 
the  joint  above,  and  (3)  removal  of  the  whole  of  the  marrow  with  a  sharp 
spoon,  and  applying  iodoform  freely  to  the  interior  of  the  bone.  If  it  is 
probable  in  a  compound  fracture  that  amputation  will  ultimately  be  re- 
quired, and  also  that  the  patient  will  have  a  fair  chance  of  recovery  if 
amputation  is  done  at  once,  this  treatment  had  better  be  chosen.  Under 
other  circumstances  scraping  out  of  the  medulla  should  be  tried.  Stoll  has 
reported  six  and  Petrowski  eight  successful  cases  occurring  in  stumps;  and 
Keetley,  in  a  recent  fracture  of  a  chronically  inflamed  femur,  scraped  out 
the  marrow  from  end  to  end  and  then  wired  the  fragments,  union  without 
necrosis  occurring. 

Chronic  Abscess  is  a  rare  consequence  of  ostitis,  and  is  usually  tuber- 
cular; there  may  be  a  history  of  injury.  It  occurs  in  cancellous  bone, 
especially  in  the  extremities  of  the  tibia ;  much  more 
rarely  in  the  medulla.  For  mode  of  origin,  see  p.  279. 
A  cavity  lined  with  a  vascular  membrane,  and  filled 
with  pus,  is  formed  in  the  substance  of  the  bone,  which 
is  usually  very  dense  around  it  (Fig.  102).  The  whole 
bone  may  be  much  thickened.  There  may  possibly  be 
a  small  piece  of  necrosed  bone  confined  in  the  cavity,  or 
some  caseous  stuff. 

Symptoms. — Abscess  may  be  suspected  when,  in 
addition  to  permanent  inflammatory  enlargement  and 
long-continued  tenderness,  there  is  a  fixed  tensive  pain 
at  one  particular  spot,  aggravated  at  night,  and  unre- 
lieved by  any  remedy,  though  it  may  have  occasional 
remissions. 

Abscess  is  only  one  of  the  causes  of  osteoplastic  peri- 
ostitis (p.  278) ;  strictly  localized  pain  and  tenderness 
render  it  the  probable  one.     There  is  always  danger 
that  abscess  near  an  epiphysis  will  burst  into  the  joint,    cavity  lined  b?  smooth 
causing  destructive  arthritis,  or  into  the  epiphysial  line.    signing  membrane. 

Treatment. — Suspicion  of  abscess  justifies  the  per- 
formance of  linear  osteotomy — i.  e.,  a  saw  cut  into  the  bone,  with  antiseptic 
precautions.    The  treatment  will  do  good  any  way ;  and  if  pus  wells  up 
along  the  saw  a  small  trephine  will  soon  give  sufficient  drainage. 

Necrosis. 

Extensive  necrosis  occurs  almost  solely  in  compact  tissue  like  the  shafts  of 
long  bones,  but  necrosis  of  small  fragments  is  frequent  in  cancellous  bone, 
and  a  whole  epiphysis  may  die.  Its  immediate  causes  may  be  enumerated 
thus  :  direct  injury  killing  everything,  or  stripping  off  the  periosteum  and 
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Fig.  103. 


bruising  the  medulla — e.  g.,  in  amputation  ;  acute  or  chronic  suppurative 
periostitis  or  osteomyelitis,  and  especially  both  together ;  rarefying  ostitis 
caseating  before  the  bone  is  absorbed  ;  sclerosing  ostitis,  causing  obliteration 
of  the  vascular  canals  over  a  considerable  area,  which  dies  as  a  consequence. 
Sir  J.  Paget  has  described  this  last  variety  as  quiet  necrosis;  there  is  no 
suppuration,  but  the  presence  of  the  sequestrum  helps  to  keep  up  the  ostitis. 
The  patient  suffers  from  all  the  symptoms  of  chronic  osteoplastic  periostitis  ; 
ultimately  spontaneous  fracture  may  occur.  Then  the  diagnosis  made  is 
likely  to  be  "  malignant  growth,"  amputation  is  performed  and  the  seques- 
trum found,  probably  only  partly  separated.  If  fracture  does  not  occur,  the 
trephine,  used  to  relieve  pain,  may  reveal  the  dead  bone.  That  the  seques- 
trum is  not  separate,  even  after  many  months,  is  owing  to  a  continuous  slow 
spread  of  the  sclerosis  and  consequent  necrosis. 

In  many  cases  we  do  not  know  the  remote  causes;  but  syphilis,  tubercle, 
the  acute  specific  fevers,  especially  typhoid,  and  phosphorus  in  the  special 
case  of  the  jaws,  are  recognized  as  such. 

Separation  of  Sequestrum  and  Repair. — "When  a  portion  of  the  shaft 
of  the  tibia  dies  as  the  result  of  suppurative  periostitis,  the  pus  first  of  all 
raises  up  the  periosteum  from  the  bone  and  then  bursts  through  it  at  one  or 
several  spots.  The  membrane  now  granulates  and  begins  to 
form  new  bone,  leaving  apertures  of  varying  size  where  it 
has  itself  been  destroyed.  We  thus  get  formed  a  shell  of 
new  bone  with  holes  in  it  (cloacce),  through  which  pus 
escapes  and  a  probe  passes  down  to  touch  the  sequestrum. 
Meanwhile  a  rarefying  ostitis  has  been  excited  all  round  the 
sequestrum,  the  groove  of  demarcation  has  formed,  and  in 
the  course  of  months  or  even  years,  according  to  the  size  of 
the  sequestrum  and  the  bone  affected,  the  femur  and  flat 
bones  taking  the  longest  time,  the  piece  of  dead  bone  is 
thrown  off,  or  becomes  loose  in  its  case.  Fig.  103  shows  a 
certain  amount  of  case,  but  either  part  has  been  removed,  or 
the  periosteum  over  the  front  of  the  tibia  had  sloughed  and 
no  new  bone  formed.  Fig.  101  also  shows  a  sequestrum  in 
its  case. 

In  cases  of  necrosis  from  acute  suppuration,  the  sequestrum 
presents  superficially  a  normal  surface  ;  it  is  irregular  where 
living  bone  has  been  eaten  away  from  it.  But  in  syphilitic 
necrosis  of  the  skull  and  cases  of  tubercular  ostitis,  the  se- 
questrum is  often  rarefied  from  previous  erosion,  and  in 
other  cases  it  may  be  dense  from  previous  sclerosis. 

When  the  sequestrum  is  removed  from  its  bed  of  granula- 
tions, these  grow,  fill  the  cavity,  and  ossify  or  form  fibrous 
tissue ;  the  new  bone  is  often  sclerosed.  The  shape  of  the 
bone  is  frequently  greatly  altered,  but  improvement  occurs 
with  time. 

Diagnosis  of  Necrosis. — First  there  is  the  history ;  next, 
the  presence  of  one  or  more  sinuses  through  which  an  ab- 
scess discharges.  These  often  have  large  pouting  granula- 
tions at  their  mouths,  and  may  have  been  present  for  months, 
a  circumstance  which  at  once  gives  rise  to  the  suspicion  that 
bone  is  at  the  bottom  of  it ;  examination  by  palpation  may 
reveal  thickening  of  the  bone ;  and  a  probe  passed  along  a  sinus  may  strike 
bare  bone.  In  the  absence  of  the  two  latter  signs,  however,  one  would  often 
slit  up  a  sinus  to  examine  more  carefully  for  its  cause.  It  must  never  be 
forgotten  that  bare  bone  does  not  mean  dead  bone.    The  longer  it  remains 
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bare,  the  greater  the  probability  that  it  is  necrosed  ;  but  even  after  months 
no  sequestrum  may  be  found,  only  osteoplastic  periostitis  and  ostitis  compli- 
cated by  abscess  which  left  a  surface  of  bone  that  does  not  heal. 

Treatment.— The  indication  is  to  remove  the  sequestrum.  As  it  is  im- 
possible to  tell  the  limits  of  this  until  the  groove  of  demarcation  has  formed 
well  all  round,  we  must  wait  for  longer  or  shorter  periods,  as  above  said. 
Ultimately  the  probe  conveys  the  information  that  the  bone  is  loose,  or  it  is 
likely  that  the  process  of  erosion  is  far  advanced,  and  that  a  little  force  will 
tear  away  the  sequestrum.  Then  an  attempt  to  remove  may  be  made.  A 
small  nodule  or  a  thin  flake  may  be  loose  in  three  weeks,  and  lifted  off  with 
a  pair  of  forceps.    In  larger  cases,  a  free  incision  must  be  made  near  the 


Fig.  104. 


Sequestrum  forceps. 


chief  sinus,  and  deepened  along  a  probe  if  necessary  until  the  cloaca  or  the 
sequestrum  is  reached.  If  small  it  may  be  lifted  out;  if  large,  the  part 
must  be  rendered  bloodless,  and  the  case  opened  sufficiently  by  chisel  and 
mallet  or  cutting  forceps,  to  permit  the  extraction  of  the  sequestrum,  after 
division  if  this  is  helpful.  As  little  shell  as  possible  should  be  removed.  Un- 
less the  case  is  aseptic  it  is  well  to  sharp-spoon  away  all  granulation  tissue 
before  applying  sublimate  lotion  and  iodoform  to  the  cavity;  this  should  be 
plugged  with  gauze  to  check  oozing,  which  is  often  free.  It 
is  difficult  to  keep  such  long  cases  aseptic,  but  every  effort  Fig.  105. 
must  be  made  to  do  so. 

Amputation  is  required  in  cases  of  fixed  sequestrum  in 
which  the  patient  is  losing  ground ;  in  certain  cases  of 
acute  necrosis  (p.  283) ;  and  in  cases  where  a  sharp  se- 
questrum has  wounded  a  main  artery  and  in  which  the 
condition  is  so  bad  that  conservation  is  hopeless. 

Caries. 

The  nature  of  caries  has  already  been  explained  under 
the  heading  of  rarefying  ostitis  (p.  279).  Speaking  roundly, 
caries  is  erosion  of  bone  by  tubercular  inflammation ; 
syphilis  is  almost  the  only  other  cause  which  need  be 
mentioned.  It  attacks  spongy  bones  far  more  often  than 
compact  (Fig.  105),  the  vertebne  being  by  far  the  most 
commonly  affected. 

Diagnosis. — If  we  take  the  tarsus,  there  is  a  history  of 
pain  followed  by  slow  swelling,  at  first  perhaps  limited  to  the 
region  of  one  bone,  later  becoming  less  circumscribed ;  the 
skin  remains  pale,  unswollen  and  movable  over  the  swelling 
for  a  long  time ;  but  ultimately,  as  all  the  signs  increase, 
it  assumes  a  dusky  red  color,  fluid  collects  beneath  it  and         A  carious  bone, 
finally  escapes,  leaving  a  ragged  purplish  opening  through 
which  pale  granulations  can  be  seen.    Perhaps  more  than  one  opening 
forms.    A  probe  strikes  soft  gritty  bone,  which  breaks  down  easily,  per- 
haps bleeds,  and  is  tender,  differing  in  all  these  points  from  necrosis.  Thin 


286 


DISEASES   OF  BONE. 


pus  escapes  from  the  sinuses  ;  and  when  these  are  connected  with  a  larger 
focus,  the  discharge  may  be  very  profuse  and  exhausting. 

The  dangers  are  chiefly  hectic,  albuminoid  degeneration,  exhaustion,  and 
acute  tuberculosis. 

Treatment. — First,  attend  to  the  general  condition ;  it  is  not  too  much  to 
say  that  everything  depends  upon  the  general  health.  The  prognosis  varies 
almost  directly  with  the  patient's  ability  to  carry  out  expensive  treatment, 
and  to  spend  a  long  time  over  it.  The  diet  should  be  carefully  regulated 
and  contain  a  good  deal  of  milk ;  cod-liver  oil  should  be  taken,  with  any 
other  remedy  indicated  ;  and  the  patient  should  live  at  Margate,  or  some 
other  suitable  seaside  place,  changing  from  time  to  time. 

Under  this  treatment,  and  dressing  with  iodoform  wool  and  rest,  many 
cases  get  well  without  operation. 

Among  the  poor,  however,  want  of  time  and  means  necessitate  steps  to 
expedite  the  cure.  The  tendency  of  surgery  is  more  and  more  to  treat  tuber- 
cular disease  like  malignant  disease — to  extirpate  it  thoroughly  and  early, 
whenever  this  can.  be  done,  to  prevent  it  from  acting  as  a  focus  whence 
bacilli  may  again  be  distributed.    Accordingly,  whenever  a  carious  form 


Fig.  106. 


A  gouge. 


is  not  getting  well  and  it  is  possible  to  do  so,  the  part  is  rendered  bloodless, 
the  sinuses  are  slit  up,  and  the  carious  bone  gouged  away  as  completely  as 
possible ;  or,  if  seen  early,  this  may  be  done  when  the  abscess  is  opened  or 
the  inflamed  bone  cut  into.  Sublimate  lotion  may  now  be  used,  then  plenty 
of  iodoform  and  a  wool  dressing. 

In  more  severe  cases  excision  of  joints  or  amputation  of  parts — as  the  foot 
— will  be  required. 

Osteitis  Deformans. 

This  disease  was  described  by  Sir  J.  Paget  in  1876,  in  Trans.  Med.-Chir. 
Soc,  from  which  paper  this  account  is  taken.  The  disease  begins  in  middle 
age  or  later,  is  very  slow  in  progress,  may  last  many  years  without  influence 
on  the  general  health,  and  may  give  no  trouble  than  that  due  to  bone 
changes.  Even  when  the  skull  is  hugely  thickened  the  mind  remains  un- 
affected. 

The  disease  affects  most  often  the  long  bones  of  the  lower  limb  and  the 
skull,  and  is  usually  symmetrical.  The  bones  enlarge,  soften,  and  curve  ab- 
normally under  pressure.  The  spine  may  sink  and  seem  to  shorten,  with 
greatly  increased  dorsal  and  lumbar  curves ;  the  pelvis  may  become  wide, 
the  necks  of  the  femora  nearly  horizontal ;  but  the  limbs,  however  mis- 
shapen, remain  strong  and  fit  to  support  the  trunk. 

At  first,  and  sometimes  throughout,  pains  may  occur  in  the  affected  bones, 
varying  much  in  severity  and  character  ;  not  nocturnal  nor  periodic.  There 
is  no  fever ;  urine  and  feces  normal ;  no  syphilis ;  but  three  of  five  cases 
were  associated  with  sarcoma. 

Post  -mortem. — The  bones  are  greatly  thickened,  the  surfaces  of  some  of 
the  long  bones  slightly  irregular.    Their  compact  tissue  is  wider  but  less 
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dense  than  normal ;  whilst  in  most  cancellous  bones  the  structure  is  abnorm- 
ally dense.  The  skull  may  measure  one  inch  in  thickness.  Microscopically 
the  changes  are  those  of  ostitis  and  periostitis ;  a  section  through  a  sarco- 
matous growth  infiltrating  bone  scarcely  differs  from  one  through  a  simply 
inflamed  part.    No  treatment  is  known  to  be  of  value. 

Rickets. 

This  is  a  general  disease  affecting  especially  the  children  of  feeble  parents, 
and  probably  excited  by  all  debilitating  conditions;  the  chief  being  bad 
feeding,  bad  air,  want  of  light,  want  of  exercise,  and  dirt.  Of  course, 
syphilis  often  occurs  in  rickety  children  and  vice  versa;  but  except  that 
syphilis  depresses  the  health  there  is  no  reason  to  regard  it  as  a  cause  of 
rickets. 

The  early  symptoms  are  profuse  sweating  about  the  head  when  asleep, 
throwing  off  the  bedclothes,  general  tenderness,  and  dislike  of  being  danced 
and  played  with.  Changes  in  the  bones  now  appear.  The  lines  of  junction 
of  the  shafts  and  epiphyses  of  the  long  bones  thicken  and  swell  out ;  this 
is  most  noticeable  at  the  lower  ends  of  the  tibia  and  radius;  the  junction 
of  the  bony  and  cartilaginous  ribs  becomes  beaded;  all  the  bones  soften,  the 
flat  bones  thicken — or  thin  under  pressure.  If  able  to  walk,  the  child 
ceases  to  do  so.  He  sutlers  from  indigestion,  and  has  diarrhoea  with  pasty, 
offensive  stools;  the  belly  becomes  protuberant.  If  the  disease  continues, 
changes  in  the  bones  become  marked.  The  stature  is  stunted ;  the  dorsal 
and  lumbar  spine  bowed  markedly  forward,  from  simple  weakness,  in  an 
almost  uniform  curve,  but  sometimes  the  curve  is  lateral ;  the  head  is  large, 
long  from  before  back,  the  forehead  high,  square,  prominent,  craniotabes 
common  at  posterior  angles  of  parietal,  fontanelles  slow  in  closing,  dentition 
late ;  the  face  is  small,  triangular,  with  very  peaky  chin  ;  the  chest  is  beaded 
(rickety  rosary),  narrow  from  side  to  side,  prominent  in  front,  with  a  groove 
running  down  each  side  just  external  to  the  beads  except  where  heart  and 
liver  support  the  chest;  the  pelvis  is  flattened  from  before  back,  if  the  child 
is  kept  lying,  but  if  walking  about  the  acetabula  are  thrust  in  towards  the 
sacrum,  as  in  osteomalacia,  and  the  inlet  is  triangular ;  the  limbs  are  bowed 
in  various  directions — the  humerus  out  at  the  insertion  of  the  deltoid,  fore- 
arm bones  back  above  middle,  femora  forward,  tibiee  forward  or  forward  and 
outward  ;  the  latter  is  the  most  frequent  deformity  of  all.  Genu  valgum  or 
varum  often  appears  later.  The  brain,  liver,  spleen,  kidneys,  and  lymphatic 
glands  are  sometimes  large  from  increase  of  fibrous  tissue,  and  to  some  extent 
of  essential  structure  (Dickinson).  The  urine  contains  excess  of  phosphates — 
e.  g.,  phosphate  of  lime. 

According  to  Sir  W.  Jenner,  the  youngest  children  in  large  families  are 
most  affected.  The  onset  of  the  disease  is  generally  from  six  to  eighteen 
months ;  rarely  it  appears  at  six  or  eight  years  or  even  later  {late  rickets). 
As  a  rule  the  bones  are  quite  strong  by  twelve,  but  they  are  bowed  and 
stunted,  the  humerus  and  femur  being  one-fourth  shorter  than  the  average 
(Humphry),  the  epiphyses  uniting  early  after  subsidence  of  active  disease. 

Pathology. — The  blue  line  of  multiplication  of  cartilage  cells  prepara- 
tory to  ossification  is  much  thickened  and  irregular  both  towards  the  bone 
and  towards  the  epiphysis.  Calcification  of  the  walls  of  the  primary 
areolae  (spaces  in  which  the  cartilage  cells  lie)  occurs  irregularly,  patches  of 
bone  or  of  calcification  being  found  in  the  preparatory  zone  and  patches  of 
large  cartilage  cells  in  the  formed  bone.  The  primary  areolae  fuse  into  the 
secondary,  but  as  deposit  of  bone  on  the  walls  of  these  is  both  slight  and 
irregular,  the  bone  remains  weak.    Beneath  the  periosteum  there  is  also 
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excessive  production  of  cells,  but  calcification  is  very  backward.  Absorp- 
tion of  the  healthy  bone,  formed  before  the  onset  of  the  disease,  goes  on  to 
form  the  medullary  canal;  so  ultimately  the  soft  imperfect  bone  has  to  bear 
the  weight  alone.  Bending,  fracture,  thickening  at  the  epiphyses  and  at  the 
margins  of  bones  growing  in  membrane  (skull)  are  thus  easily  explained. 

Nature  usually  throws  out  a  buttress  of  bone  on  the 
concave  side  (Fig.  107)  which  gives  a  flat  razor-like 
appearance  to  the  femur  or  tibia. 

Treatment. — Diet:  mother's  milk  only  for  seven 
to  eight  months  (not  longer),  then  cow's  milk,  with  one- 
fourth  to  one-third  water  or  lime-water,  sweetened; 
this  may  be  used  instead  of  mother's  milk  if  that  is  not 
forthcoming.  The  water  may  be  omitted  as  the  child 
gets  used  to  cow's  milk.  At  least  a  quart  should  be 
given  daily;  oatmeal,  bread  and  milk,  arrowroot,  and 
other  starchy  foods  may  now  be  given,  and  after  twelve 
months  a  little  underdone  meat  finely  minced,  fresh 
fish,  or  egg.  No  sweets,  cakes,  tea,  stimulants,  or  pre- 
served meats  should  be  given.  The  child  is  not  to 
"  live  as  we  do  "  so  soon  as  it  has  cut  a  tooth.  The 
child  should  sleep  alone,  in  a  long  flannel  night-dress 
tied  below  the  feet ;  the  window  should  be  open,  but 
the  child  not  in  a  draught.  It  should  be  in  the  open 
air  as  much  as  possible  during  the  day.  A  child  just 
beginning  to  walk  should  be  kept  off  its  feet  for  a 
month  or  two  ;  in  older  cases  that  will  get  about,  splints 
should  be  applied — wooden  ones  nicely  padded  placed 
inside  or  outside  the  limb,  extending  to  the  hip,  as  in 
genu  valgum,  or  only  to  the  knee.  Little  straightening 
can  be  effected  so  long  as  a  child  walks  about,  but  as 
Kickety  tibia,  thickening  the  limb  grows  longer,  the  curve,  if  prevented  from 
in  concavity.  increasing,  will  be  less  noticed.    When  walking  is  pre- 

vented, elastic  traction  will  do  a  good  deal.  A  tepid 
bath  of  salt  and  water  every  morning,  afterwards  a  good  rubbing  with  a 
rough  towel  and  massage  of  all  the  muscles  of  the  limbs  are  very  useful. 

The  child  should  be  out  in  the  open  air  during  the  day  as  much  as  possi- 
ble in  the  sunniest  and  most  open  spot  attainable,  in  a  perambulator  or 
playing  on  the  ground  when  it  is  dry.  Change  of  air,  especially  to  the  sea- 
side, is  very  beneficial. 

With  regard  to  medicine — cod-liver  oil  and  syrup  of  the  iodide  of  iron  or 
vin.  ferri  seem  to  do  more  than  any  others.  Rickety  deformities  of  the  limbs 
are  dealt  with  later. 

A  rickety  child  is  liable  to  catarrh  of  the  bronchi  and  of  the  intestine ; 
the  former,  with  its  weak  chest-walls,  is  especially  dangerous.  Laryngismus 
stridulus  is  also  frequent ;  chronic  hydrocephalus  occasional. 

MOLLITIES  OSSIUM  (MALACOSTEON,  OSTEOMALACIA). 

This  is  a  disease  almost  exclusively  affecting  adult  women,  especially  mul- 
tipart, in  which  the  bones  become  softened  and  decalcified.  In  the  first 
stage  they  are  softened  and  extremely  vascular ;  the  marrow  in  the  Haver- 
sian and  cancellous  spaces  is  replaced  by  a  round-celled  growth,  and  the 
laminse  of  bone  nearest  to  this  present  a  clear  decalcified  appearance.  The 
decalcification  is,  therefore,  eccentric ;  the  bone  may  be  absorbed  all  but  an 
incomplete,  thin,  subperiosteal  shell ;  and  the  cell-growth,  at  first  dark  or 
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light  red,  becomes  pale  yellow,  gelatinous,  and  often  contains  much  serum. 
As  the  disease  advances,  the  bones  become  somewhat  thickened,  and  so  soft 
as  to  be  easily  cut  with  a  knife. 

The  disease  is  constitutional,  and  usually  affects  almost  every  bone  in  the 
skeleton,  although  two  instances  were  reported  by  the  late  Mr.  Hodgson  in 
which  it  was  confined  to  the  lower  extremity  ;  and  in  one  of  these  amputa- 
tion was  performed.  It  is  liable  in  women  to  affect  the  pelvis,  either  alone 
or  before  any  other  part. 

Symptoms. — At  the  commencement  of  it,  the  patient  is  observed  to  be  out 
of  health,  emaciated,  complaining  of  violent  achings  in  the  bones,  and  of 
very  great  feebleness  and  profuse  perspiration.  Then,  from  a  fall,  or  other 
slight  injury,  a  bone  breaks  ;  at  first,  fractures  unite,  but  not  so  finally,  when 
bone  after  bone  breaks  from  the  slightest  cause ;  the  weakness  increases,  and 
the  patient  becomes  bedridden  ;  and  now,  as  the  bones  bend  or  break  from 
the  slightest  influences,  the  chest  and  the  ribs  become  distorted  to  an  almost 
inconceivable  degree,  and  death  at  last  occurs  from  exhaustion,  or  from  the 
obstacle  which  the  distorted  thorax  opposes  to  the  action  of  the  heart  and 
lungs.  The  fatal  issue  may  not  occur  for  several  years  in  the  less  severe 
cases.  Softening  of  the  bones  of  the  pelvis  in  women  is  indicated  by  violent 
aching  pains  about  the  hips  and  pain  or  difficulty  in  walking.  The  result 
is  a  heart-shaped  pelvis,  with  long  conjugate,  and  short  oblique  diameters, 
the  acetabula  and  sacrum  all  being  pressed  toward  the  mid-point  of  the 
pelvis. 

Of  the  causes  or  nature  of  this  disease  nothing  is  known.  It  is  evidently 
not  a  mere  atrophy.  The  extreme  vascularity  of  the  bones  in  the  earlier 
stages,  and  the  results  of  microscopical  examination  show  that  they  are  the 
seat  of  a  morbid  cell-growth.  It  is  stated  that  this  is  acid  from  lactic  acid. 
That  the  urine  is  loaded  with  phosphate  of  lime  (which  in  a  case  related  by 
Mr.  Solly  formed  a  renal  calculus)  is  an  intelligible  point  in  the  history  of 
the  disease.  The  relation  to  repeated  pregnancies  is  marked.  The  disease 
is  endemic  in  some  places,  such  as  certain  Rhine  valleys ;  but  sporadic  cases, 
especially  those  affecting  the  pelvis  only,  occur  everywhere.  It  is  almost 
unknown  in  men.  No  available  treatment  is  known,  beyond  common  meas- 
ures for  supporting  the  strength  and  allaying  pain.1  The  deformity  of  the 
pelvis  may  necessitate  Cesarean  section. 

Tumoes  of  Bone. 

These  are  divided  into  central,  arising  from  the  medulla  or  spongy  bone ; 
and  peripheral,  arising  from  the  periosteum  or  compact  layers. 

We  shall  first  speak  of  the  primary  tumors  of  bone,  all  of  which  really 
belong  to  the  connective  tissue  series ;  then  of  the  secondary,  which  may  be 
epithelial. 

Fibeoma  is  not  common.  It  is  met  with  chiefly  growing  from  the  perios- 
teum of  the  base  of  the  skull,  ethmoid  bone,  maxillary  sinus,  or  lower  jaw 
aa  a  variety  of  epulis.  Myxoma  may  occur  more  rarely  in  similar  seats. 
Removal  is  the  treatment,  in  either  case,  with  the  surface-bone  whence  the 
tumor  grows. 

C  iiondeoma  is  one  of  the  commonest  tumors  of  bone.  It  occurs  most 
often  in  the  long  bones  of  the  hand,  and  here  frequently  calcifies  and  under- 
goes mucous  degeneration,  but  rarely  ossifies.    It  is  common  also  on  the 

1  See  a  remarkable  case  of  softening  of  the  bones,  by  Mr.  H.  Thompson,  Med.  Obs. 
and  Injuries,  vol.  v.,  1776  (the  urine  deposited  a  copious  mortar-like  sediment) ;  Solly, 
Med.  Chir.  Trans.,  vol.  xxvii.  ;  Paget's  Lectures,  i.  135  ;  Dr.  Eobert  Lee's  Midwifery, 
p.  18;  Kokitansky,  vol.  iii. 
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shafts  of  long  bones  near  the  epiphyseal  lines,  especially  at  the  lower  end  of 
femur,  upper  of  tibia  and  humerus,  forming  more  or  less  pedunculated 
growths.    These  always  ossify  and  form  the  spongy  exostosis  (Fig.  108). 

Lastly,  enormous  tumors  having  a  large  element  of  cartilage  occur  about 
the  pelvis  and  ribs ;  these  frequently  are  malignant  (chondrosarcoma). 

Treatment. — Chondroma  of  the  fingers  is  frequently  multiple.  Little 
can  be  done  beyond  amputating,  if  the  inconvenience  or  unsightliness  is  great. 

Excision  may  be  tried  in  single  tumors,  but  is  not 
Fig.  108.  very  successful. 

The  ossifying  chondroma  may  be  removed  if  it  gives 
trouble ;  but  the  surgeon  should  be  sure  of  his  anti- 
septics, as  the  joint  may  inadvertently  be  injured. 

Removal  may  be  attempted  in  some  favorable  cases 
of  chondrosarcoma. 

Osteomata  are  also  common.  The  spongy  exos- 
tosis has  just  been  dealt  with.  The  ivory  exostosis 
grows  chiefly  from  the  skull  and  face  bones.  Special 
seats  are  the  external  auditory  canal,  causing  deaf- 
ness, and  the  roof  of  the  orbit,  causing  protrusion  of 
the  eyeball.  The  former  has  several  times  been  re- 
moved by  working  through  it  with  a  dentist's  drill, 
which  would  probably  be  the  safest  instrument  for  the 
orbit. 

Sarcomata  of  every  kind  occur  primarily  in  bone, 
even  the  melanotic  and  epithelial-like  alveolar,  which 
are  rare.  Sarcomata  of  bone  spread  by  the  blood 
path  and  do  not  involve  lymphatics. 

The  central  growths  are  less  malignant  than  the 
peripheral ;  they  are  often  myeloid,  which  growths 
are  common  in  the  lower  jaw,  less  so  in  the  upper, 
and  occasional  in  the  epiphyses  of  long  bones.  They 
cause  "  expansion  of  bone  "  most  typically,  and  in  the 
long  bones  not  uncommonly  pulsate,  they  are  so  rich 
in  arteries.  Sarcomata,  largely  destroyed  by  hemor- 
Spongy  exostosis,  King's  rhage  into  their  substance,  were  formerly  described  as 
coii.  Museum.  "  blood-cysts  "  of  bone.   The  diagnosis  of  these  tumors 

must  be  made  from  chronic  disease  of  the  joint,  the 
chief  point  being  to  establish  the  limitation  of  the  swelling  to  one  or  other 
bones.  Freedom  and  painlessness  of  movement,  steady  increase,  pulsation 
or  egg-shell  crackling  may  help. 

The  peripheral  growths  are  usually  round  or  spindle-celled,  and  are  in- 
tensely malignant.  They  usually  have  a  supporting  skeleton  of  bone  (Fig. 
19),  and  may  be  so  completely  ossified  that  they  would  be  taken  for  an 
osteoma  but  for  a  narrow  layer  of  gray  semitranslucent  sarcoma-tissue  on 
the  surface. 

The  treatment  of  these  growths  is  the  freest  removal  so  soon  as  a  diagnosis 
can  be  made ;  in  the  limbs  by  amputation  well  above  the  mass — at  the  next 
joint  if  possible. 

Primary  Carcinoma  has  not  been  proved  to  occur.  If  an  undoubted 
case  were  brought  forward  it  would  have  sprung  from  some  misplaced  epi- 
thelial germ. 

Secondary  Carcinoma — either  by  direct  extension  from  skin  or  mucous 
membrane,  or  by  transmission  through  the  blood-path — is  common ;  the 
latter  especially  after  cancer  of  the  breast.   The  first  evidence  of  a  secondary 
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deposit  may  be  spontaneous  fracture ;  no  tumor  may  be  felt  even  then,  and 
its  growth  subsequently  may  be  very  slow. 

The  treatment  of  secondary  cancer  by  extension  is  that  of  the  primary 
disease.  The  probability  that  where  one  secondary  growth  by  embolism 
has  occurred  there  are  several,  renders  it  very  doubtful  whether  anything 
serious  should  be  done  for  the  one  discovered  or  suspected. 


CHAPTER  XXVII. 

INJURIES  AND  DISEASES  OF  JOINTS. 

Sprains  and  Contusions. 

These  result  from  violent  twists  and  blows,  and  are  really  contusions  and 
lacerations  of  synovial  membrane,  ligaments,  tendons,  and  other  tissues  in 
the  neighborhood  of  articulations.  The  symptoms  are  pain,  often  very  acute, 
tenderness,  more  or  less  complete  loss  of  function,  and  rapid  swelling — at 
first  from  hemorrhage  into  and  around  the  joint,  later  from  inflammatory 
effusion  from  the  damaged  vessels.  This  is  usually  accompanied  by  a  good 
deal  of  heat  and  redness.  It  is  often  difficult  to  eliminate  fractures  with 
little  or  no  displacement,  especially  in  sprains  of  the  ankle. 

The  treatment  should  be  absolute  immobilization,  combined,  if  possible, 
with  uniform,  firm,  elastic  pressure.  This  is  best  obtained  by  surrounding 
the  part  immediately  with  a  large  quantity  of  good  cotton-wool,  and  com- 
pressing it  down  to  a  thickness  of  about  two  .inches  by  bandages  applied  at 
first  loosely,  then  tighter  and  tighter.  A  splint  may  be  added  if  necessary 
to  control  so  large  a  joint  as  the  knee.  Some  surgeons  employ  a  splint  and 
ice  from  the  first.  When  inflammatory  symptoms  have  appeared,  fixation 
and  frequent  fomentation  give  most  relief.  When  swelling  has  subsided, 
the  part  may  be  placed  in  plaster  of  Paris,  and  kept  immobile  for  two  to 
four  weeks  or  longer,  varying  with  the  size  of  the  joint  and  severity  of  the 
strain. 

After  a  bad  sprain,  a  joint  often  remains  weak  or  stiff  and  painful,  much 
affected  by  changes  of  weather,  especially  in  the  aged  or  sufferers  from  gout 
or  chronic  rheumatism.  Sometimes  chronic  arthritis  is  started  by  such 
injuries.  The  best  safeguard  against  all  these  untoward  results  is  the  above 
treatment,  especially  absolute  rest  for  a  sufficient  length  of  time.  The 
tendency  to  regard  a  sprain  as  a  trifle  to  be  made  nothing  of  is  at  the  bottom 
of  the  common  saying  that  a  bad  sprain  is  worse  than  a  broken  leg. 

Wounds  of  Joints. 

A  small  wound  may  often,  but  not  invariably,  be  known  to  have  pene- 
trated a  joint  by  the  escape  of  glairy  viscid  drops  of  synovia. 

Treatment. — If  there  is  any  doubt  as  to  the  wound  having  penetrated 
the  joint,  treat  as  though  it  had  ;  any  but  the  most  cautious  use  of  a  probe 
may  produce  the  penetration  which  it  is  so  desirable  to  avoid. 

The  object  is  to  avoid  septic  arthritis  (p.  316),  and  this  is  done  by  washing 
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the  part  with  some  reliable  antiseptic,  syringing  out  the  joint,  making  ample 
provision  for  drainage,  applying  an  antiseptic  dressing  (permanent,  if  pos- 
sible), and  immobilizing  the  part  in  the  best  position  for  ankylosis  in  case 
stiffness  should  result.  There  is  no  reason  why  large  wounds  should  not  be 
sewn  up  carefully  if  ample  drainage  is  provided.  Even  in  small  wounds 
the  above  treatment  is  always  preferable  to  closing  the  wound  with  collodion 
or  tinct.  benzoini  co.  on  lint,  and  packing  the  immobilized  joint  in  ice. 

Should  suppuration  set  in,  reliance  must  be  placed  upon  the  freest  drainage 
and  drying  up  of  discharge  in  antiseptic  dressings,  the  joint  being  kept  at 
perfect  rest.  Thus  the  knee  should  be  laid  open  from  top  to  bottom  along 
each  side,  along  the  line  of  reflexion  of  the  synovial  membrane,  a  finger 
being  passed  into  the  joint  through  the  wound,  to  discover  the  exact  level  of 
this  line,  and  cut  down  upon;  and  it  is  best  to  make  the  plane  of  the  wound 
shelving  backward  from  the  above  line.  Further,  dressing  forceps  should 
be  thrust  through  the  joint  to  the  back  of  the  external  condyle  of  the  femur, 
and  there  cut  down  upon ;  they  must  then  be  used  to  draw  a  tube  into  the 
joint.  In  these  cases  irrigation  through  the  tubes  may  be  used  in  default  of 
antiseptics.  A  careful  watch  upon  the  temperature  and  local  state  must  be 
kept  to  detect  burrowing  of  pus  and  formation  of  secondary  abscess  at  the 
earliest  date. 

In  many  cases  secondary  excision  will  be  necessary  to  afford  sufficient 
drainage  and  to  remove  infected  and  ulcerating  bone  and  cartilage ;  and, 
not  uncommonly,  danger  of  death  from  hectic  will  necessitate  amputation  to 
save  life. 

Primary  excision  is  indicated  by  splintering  of  the  bones,  and  in  the  upper 
limb  is  greatly  preferable  to  amputation.  As  much  as  six  inches  of  the 
upper  end  of  the  humerus  have  been  removed  with  good  result.  In  these 
operations  the  periosteum  should  be  preserved  with  the  greatest  care. 

Great  injury  to  soft  parts,  vessels,  or  bones,  especially  in  the  lower  limb, 
necessitates  primary  amputation.  In  gunshot  injuries  the  facilities  for  anti- 
septic treatment  and  the  necessity  for  transporting  the  wounded  must  be 
taken  into  consideration  in  deciding  between  excision  and  amputation. 

Dislocation  or  Luxation. 

A  dislocation  means  the  separation  of  two  bones,  a  bone  and  cartilage,  or 
two  cartilages,  at  an  articulation.  It  is  complete  when  the  surfaces  are  quite 
separated,  partial  when  portions  of  them  still  touch.  Other  varieties  are : 
traumatic,  due  to  injury,  with  the  subheadings,  simple  and  compound ;  com- 
plicated— by  much  laceration  of  soft  parts,  of  large  vessels  or  nerves,  or  by 
fracture  of  one  or  other  bone  concerned  ;  pathological,  due  to  inflammation 
of  a  joint,  will  not  be  treated  of  here ;  congenital,  due  to  original  malforma- 
tion of  the  bones  entering  into  the  joint. 

Traumatic  dislocations  are  rare  before  adult  age,  fractures  and  separa- 
tions of  epiphyses  occurring  instead ;  they  are  always  much  rarer  than  frac- 
tures, and  compound  dislocations  are  very  much  rarer  than  compound  frac- 
tures. Articular  ends  do  not  tear  through  the  skin  except  as  a  result  of 
very  great  violence. 

Causes. — External  violence  or  muscular  action.  The  circumstances  that 
enable  muscular  action  to  produce  it  are — a  peculiar  position  (as  when  the 
jaw  is  very  much  depressed);  paralysis  of  an  antagonistic  set  of  muscles; 
elongation  of  ligaments ;  and  fracture  or  ulceration  of  some  process  of  bone. 
Thus  ulceration  of  the  acetabulum  permits  the  head  of  the  femur  to  be  dis- 
located upward,  and  fracture  of  the  coronoid  process  permits  the  ulna  to  be 
dislocated  backward. 
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External  violence,  as  a  rule,  uses  the  shaft  of  a  long  bone  to  tear  the  cap- 
sule and  lever  its  head  out  of  its  socket  in  a  certain  direction ;  this  is  the 
primary  displacement ;  then  the  head  is  carried  by  secondary  displacement  to 
some  more  or  less  permanent  position  determined  by  the  action  of  muscles, 
the  resistance  of  bones,  the  tension  of  untorn  ligaments,  the  weight  of  the 
part,  and  external  violence. 

Morbid  Anatomy. — In  all  traumatic  dislocations  there  is  necessarily 
more  or  less  tearing  of  the  ligaments  holding  the  bones  together,  or  these 
bands  are  torn  from  their  attachments,  bringing  away  scales  or  even  pro- 
cesses of  bone  to  which  they  were  attached  ;  more  or  less  laceration  of  the 
soft  parts  round  about  must  also  occur,  and  bleeding  of  course  follows,  but 
is  usually  less  than  in  fractures.  If  the  dislocation  is  at  once  reduced,  all 
th'ese  lesions  heal  in  three  or  four  weeks.  In  unreduced  cases  the  displaced 
bone  does  not  come  to  rest  until  it  finds  some  firm  point  of  support;  thus  if 
muscle  separates  it  from  a  bony  surface,  the  muscle  will  gradually  disappear, 
and  the  bone  come  into  contact  with  bone.  The  fibrous  tissue  round  about 
the  displaced  bone  thickens  greatly  and  forms  a  kind  of  new  capsule  for  it ; 
but  for  several  months  no  changes  occur  which  would  prevent  reduction, 
though  considerable  force  may  be  required  to  tear  through  the  dense  fibrous 
tissue.  In  the  course  of  years  a  concave  socket  becomes  filled  up  by  dense 
tibrous  tissue  beneath  which  the  cartilage  disappears,  and  the  head  of  the 
displaced  bone  may  become  similarly  altered ;  but  when  it  rest  against  peri- 
osteum, a  bony  cup  usually  forms  round  it  and  becomes  lined  with  dense 
fibrous  tissue  or  even  cartilage,  whilst  the  cartilage  on  the  displaced  bone  is 
more  or  less  preserved.  All  this,  if  movements  are  executed  in  the  false 
joint  or  nearthrosis ;  if  the  bones  are  kept  at  rest,  the  whole  of  the  inflam- 
matory capsule  may  ossify.  Such  changes  as  these  render  reduction  impos- 
sible ;  but  it  would  seem  to  be  impossible  much  earlier,  and  the  reasons  are 
not  quite  evident. 

Signs. — These  are  made  out  by  inspection,  palpation,  manipulation,  and 
measurement.  They  are  changes  in  length  of  the  limb — generally  shorten- 
ing ;  the  presence  of  certain  attitudes  of  the  limb  which  clinical  experience 
has  associated  with  certain  dislocations ;  contour  changes — abnormal  promi- 
nences or  depressions — sometimes  concealed  by  swelling  from  the  eye,  but 
usually  recognizable  by  the  finger,  which  can  gradually  press  through  ex- 
travasated  blood,  and  in  all  cases  the  displaced  end  of  the  bone  is  the  most 
important  point  to  be  discovered ;  movement  is  obtainable,  but  is  painful, 
abnormally  limited  in  certain  directions,  abnormally  free  in  others,  in  which 
perhaps  no  movement  at  all  is  usually  allowed.  Pain  is,  as  a  rule,  less  acute 
than  in  fractures. 

Diagnosis. — Dislocations  have  to  be  distinguished  chiefly  from  fractures 
occurring  near  joints,  for,  as  already  pointed  out,  the  deformity  present  in 
some  of  the  latter  may  cause  them  closely  to  resemble  certain  dislocations. 
(1)  It  must  be  remembered  that  to  prove  the  existence  of  a  dislocation  it 
must  be  shown  that  the  joint  surfaces  of  two  bones  are  separated  from  each  other; 
and  for  this  purpose  it  is  necessary  carefully  to  compare  the  injured  joint 
with  its  fellow  to  see  whether  the  relations  of  bony  points  about  them  are 
altered.  In  dislocation  the  relation  of  these  points  is  abnormal,  in  fracture  it 
is  normal,  the  deformity  being  due  to  displacement  of  the  fragments.  Luxa- 
tion differs  from  fracture  also,  (2)  in  the  absence  of  true  crepitus,  though  a 
soft  crepitation  is  often  present  from  extravasated  blood.  (3)  A  fractured 
bone  can  be  moved  by  the  surgeon  more  freely  than  natural,  and  a  dislo- 
cated one  less  so.  (4)  Measurement  of  the  distorted  bones  will  show  one  or 
other  of  them  to  be  shortened  if  a  fracture  is  the  cause  of  the  deformity,  but 
they  are  of  normal  length  in  dislocation.    (5)  If  a  fractured  bone  be  drawn 
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into  its  proper  shape,  the  distortion  will  return  when  the  extension  is  dis- 
continued ;  if  a  dislocated  bone  be  drawn  into  its  proper  place,  it  will  usually 
remain  there. 

But  the  greatest  difficulties  in  diagnosis  will  arise  when,  in  addition  to 
dislocation,  the  displaced  bone  is  also  fractured  close  to  its  head ;  all  the 
signs  of  fracture  will  then  be  present,  and  the  diagnosis  of  dislocation  can 
be  made  only  upon  demonstration  that  the  joint  surfaces  are  separated  from 
each  other. 

Treatment. — There  are  two  ways  of  reducing  dislocations ;  the  old  one 
of  dragging  the  bones  into  position  by  brute  force,  all  resistance  of  soft  parts 
being  removed  by  their  laceration  ;  the  more  modern  plan  by  manipulation, 
based  upon  a  study  of  the  mode  of  production  of  dislocations  in  the  various 
joints,  in  the  belief  that  the  easiest  way  back  for  the  head  of  a  bone  is  that 
by  which  it  left  the  joint.  The  shaft  of  the  dislocated  bone  is  therefore  used 
as  a  lever  to  produce  in  reverse  order  those  movements  by  which  the  head 
left  the  socket — to  correct  first  the  secondary,  then  the  primary  displace- 
ment. It  is  only  in  the  two  ball-and-socket  joints,  and  especially  the  hip, 
that  complex  proceedings  are  required.  In  most  other  cases  the  socket,  the 
point  of  leaving  the  capsule,  and  the  point  at  which  the  displaced  bone  is 
lying,  are  in  a  fairly  straight  line,  and  it  is  therefore  sufficient,  in  order  to 
correct  both  primary  and  secondary  displacement,  to  fix  the  socket  or  prox- 
imal bone  with  one  hand  and  to  pull  on  the  distal  or  displaced  bone  till  the 
resistance  of  the  muscle  is  overcome.  The  extension  should  be  made  so  as 
to  draw  the  head  directly  toward  the  socket,  the  limb  being  in  such  position 
as  will  relax  resisting  muscles  most  completely ;  gentle  rotation,  and  such 
other  movements  as  may  help  to  disentangle  the  dislocated  bone,  should  at 
the  same  time  be  employed. 

After  reduction,  the  joint  must  be  fixed  for  fourteen  to  twenty-eight  days, 
the  latter  in  the  hip.  It  is  unnecessary  to  maintain  any  extension,  preven- 
tion of  movement  whilst  healing  of  the  torn  capsule  is  proceeding  being  all 
that  is  required.  Ice  may  be  used  for  a  few  hours  to  check  extravasation, 
fomentations  to  assist  absorption.  After  rest  for  the  above-mentioned  times 
varying  with  the  size  and  importance  of  the  joint,  movements  must  be  carried 
out,  both  passive  and  active,  those  which  produced  the  dislocation  being 
postponed  until  it  is  thought  that  healing  is  really  sound. 

Dislocations  should  be  reduced  under  anaesthesia  if  muscular  resistance 
causes  the  slightest  trouble.  Formerly,  in  spite  of  the  free  use  of  nauseants 
and  depressants — tartar  emetic,  tobacco,  hot  bath — reduction  of  a  hip-joint 
dislocation  was  regarded  as  a  capital  operation  ;  now  with  manipulation  and 
narcosis  it  rarely  presents  real  difficulty. 

In  the  case  of  dislocation  and  fracture  the  patient  should  be  at  once  anaes- 
thetized, and  an  attempt  made  to  push  the  displaced  head  back  into  the 
socket ;  or,  if  the  bone  is  broken  so  far  down  in  the  shaft  that  it  is  possible 
by  putting  it  up  very  firmly  in  splints  to  obtain  sufficient  hold  upon  the 
upper  fragment  to  employ  the  whole  shaft  as  a  lever,  manipulation  may  be 
tried.  This  failing,  fix  the  bone  in  such  position  as  to  obtain  union  to  the 
displaced  head,  and  then  after  six  to  ten  weeks  reduce  by  manipulation  ;  in 
attempts  at  this,  fracture  may  again  occur,  and  it  is  useless  to  try  again  to 
reduce.  The  best  result  in  the  shoulder  is  then  obtained  by  thrusting  the 
end  of  the  shaft  up  into  the  socket ;  in  the  hip  by  formation  of  a  false  joint 
with  good  movement  and  the  limb  in  good  position. 

Compound  dislocation  of  the  larger  joints  is  a  dangerous  accident,  because 
of  the  acute  suppurative  inflammation,  rapid  destruction  of  cartilage,  and 
violent  general  disturbance  which  are  sure  to  follow  upon  decomposition  of 
the  wound  fluids ;  they  are  more  serious  than  simple  luxations,  also  on  ac- 
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count  of  the  greater  damage  to  soft  parts  by  which  they  are  attended.  These 
cases  must  be  cousidered  and  treated  in  very  much  the  same  way  as  com- 
pound fractures.  In  deciding  what  to  do,  the  possibility  of  rendering  and 
keeping  the  part  aseptic  is  of  the  first  importance.  The  successful  applica- 
tion of  antiseptics,  of  course,  does  away  with  the  dangers  due  to  the  existence 
of  a  wound.  If  this  is  impossible,  the  probability  is  that  even  an  uncom- 
plicated case  will  end  in  ankylosis.  If  the  wound  is  clean-cut  it  may  heal 
quickly  if  the  dislocation  is  reduced,  the  limb  fixed,  and  some  simple  ab- 
sorbent dry  dressing  is  applied.  Difficulty  in  reduction  must  be  met  by 
skilful  enlargement  of  the  wound,  not  by  removal  of  sound  bone.  If  rapid 
healing  is  impossible  on  account  of  laceration,  the  same  treatment  may  be 
adopted  with  the  addition  of  a  well-placed  and  extremely  free  incision  into 
the  joint  such  as  shall  render  bagging  of  pus  difficult  or  impossible,  and  a 
similar  incision  must  be  practised  at  once  should  an  endeavor  to  obtain 
union  by  first  intention  fail  and  septic  arthritis  ensue;  otherwise,  there  is  no 
knowing  where  the  burrowing  of  pus  will  cease.  Except  to  keep  open 
channels  leading  to  joints,  the  bones  of  which  are  in  apposition,  tubes  are  of 
little  value  in  draining  them,  for  they  get  compressed  if  passed  through  from 
front  to  back.  If  the  endeavor  to  drain  the  joint  thoroughly  fail — and  some 
joints  are  extremely  difficult  to  drain,  and  constant  irrigation  does  not  pre- 
vent burrowing — the  sooner  a  secondary  excision  is  done  the  better. 

As  to  the  question  of  primary  excision  or  amputation,  the  decision  must 
rest  upon  the  age  and  constitution  of  the  patient,  extensive  bruising  and 
laceration  of  soft  parts,  laceration  of  large  vessels,  and  shattering  of  the 
bone.  The  probability  of  employing  antiseptics  successfully  must  always 
be  taken  as  a  point  greatly  in  favor  of  the  patient.  When  one  or  other 
operation  is  necessary,  excision  is,  as  a  rule,  to  be  preferred,  especially  in 
the  upper  limb. 

Particular  Dislocations. 

Dislocation  of  the  Jaw  may  be  caused  by  a  blow  on  the  chin  when  the 
mouth  is  wide  open,  or  by  spasm  of  the  external  pterygoid  muscles  during 
yawning,  by  which  the  condyles  are  drawn  over  the  articular  eminence  in 
front  of  the  glenoid  fossa.  The  dislocation  may  be  on  one  side  only,  or  on 
both.    It  may  also  be  partial  or  complete. 

Symptoms. — The  mouth  fixedly  open;  speech  and  deglutition  difficult; 
saliva  dribbling  away ;  the  chin  protruding  forwards,  or  a  little  on  one  side 
(if  the  dislocation  is  one-sided)  ;  the  condyle  is  felt  to  project  unnaturally 
under  the  zygomatic  process,  whilst  there  is  a  hollow  in  the  upper  part  of 
the  parotid  space,  corresponding  to  the  empty  glenoid  fossa. 

Treatment. — Let  the  patient  sit  on  a  low  stool  with  the  head  against  a 
wall.  The  surgeon  next  wraps  some  rag  round  his  thumbs,  and  places  them 
at  the  roots  of  the  coronoid  process  behind  and  outside  of  the  molar  teeth ; 
then  he  should  press  them  downward  and  backward,  elevating  the  chin  at 
the  same  time  with  his  fingers.  Or  a  piece  of  cork  may  be  put  between  the 
molar  teeth  whilst  the  chin  is  elevated.  After  reduction,  the  chin  must  be 
confined  for  two  weeks  by  a  four-tailed  bandage,  to  prevent  accidental  re- 
displacement  from  involuntary  yawning  and  to  allow  the  capsule  to  heal 
thoroughly.  This  is  important,  as  luxation  of  the  jaw  is  one  of  the  most 
common  to  become  habitual. 

Dislocations  of  the  Clavicle. — The  sternal  extremity  of  this  bone  may 
be  dislocated  by  blows  on  the  shoulder ;  either  forwards  on  to  the  anterior 
surface  of  the  sternum,  or  upwards  into  the  suprasternal  fossa.  There  are 
also  a  few  cases  on  record  of  dislocation  of  this  end  of  the  clavicle  backwards 
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by  violence,  with  the  pain  and  difficulty  of  breathing  as  consequences;  the 
reduction  and  subsequent  treatment  the  same  as  for  the  dislocation  for- 
wards.1 The  sternal  end  may  be  dislocated  forwards  from  sheer  relaxation 
of  the  ligaments.  The  treatment  is  in  all  respects  the  same  as  for  fractured 
clavicle,  with  the  addition  of  pressure  by  the  thumb,  and  afterwards  by  a 
pad  and  bandage  on  the  displaced  end  of  the  bone.  Dislocation  of  the 
sternal  end  backwards  has  been  caused  by  lateral  curvature  of  the  spine.  In 
one  case  it  produced  so  much  pressure  on  the  oesophagus  as  to  threaten 
starvation,  and  was  excised  by  Mr.  Davie,  of  Bungay. 

The  outer  extremity  of  the  clavicle  is  much  more  frequently  dislocated,  and 
almost  invariably  upwards  on  the  acromion.  The  shoulder  is  depressed,  and 
on  tracing  the  spine  of  the  scapula  the  end  of  the  clavicle  can  be  felt  upon 
the  acromion.  The  outer  extremity  of  the  clavicle  has  been  dislocated 
under  the  acromion  by  a  kick  from  a  horse  on  the  shoulder.  The  treatment, 
after  replacement,  is  the  same  as  for  fracture  of  the  clavicle  or  acromion ; 
but  it  is  unsatisfactory  as  regards  keeping  the  bone  in  place,  though  the 
patient  recovers  with  a  strong  limb. 

Dislocation  or  the  Shoulder- joint  is  far  commoner  than  any  other, 
which  is  easily  accounted  for  by  the  shallowness  of  the  socket,  the  laxity  of 
the  capsule,  and  the  violence  to  which  the  upper  limb  is  often  exposed.  The 
displacement  is  caused  by  falls  on  the  hand  or  elbow,  but  it  seems  likely 
that  violent  contraction  of  the  muscles  forming  the  anterior  and  posterior 
axillary  folds  may  have  a  good  deal  to  do  with  dragging  the  bone  inwards 
from  its  socket.  In  ordinary  falls  upon  the  hand,  the  whole  length  of  the 
upper  limb  forms  a  lever,  the  insertions  of  the  axillary  muscles  are  the  ful- 
crum, and  the  upper  end  is  thrown  against  the  lower  and  inner,  or  weakest 
part  of  the  capsule,  and  the  bone  escapes  usually  between  the  subscapularis 
and  the  long  head  of  the  triceps.  According  to  the  direction  of  the  force 
which  subsequently  acts  upon  the  shaft,  the  head  of  the  bone  may  come  to 
rest  low  down  in  the  axilla  just  inside  the  axillary  border  of  the  scapula;  or 
it  may  lie  higher  up  and  more  superficially  beneath  the  coracoid  process,  or, 
travelling  along  the  same  line,  it  may  be  forced  up  and  in  beneath  the  clavi- 
cle. In  rare  falls  upon  the  posterior  and  outer  aspect  of  the  flexed  arm,  the 
head  of  the  humerus  is  driven  through  the  lower  posterior  part  of  the  cap- 
sule, and  comes  to  lie  on  the  dorsum  scapulas,  below  the  spine.  The  disloca- 
tions of  the  shoulder  may  therefore  be  divided  into  two  sets  by  the  axillary 
border  of  the  scapula  ;  one,  the  subspinous,  occurs  behind  this  line ;  three,  the 
subglenoid  or  dislocation  into  the  axilla,  the  subcoracoid,  and  the  subclavicidar, 
are  in  front  of  it.  The  term  subglenoid,  though  commonly  used  as  synony- 
mous with  into  the  axilla,  is  not  so ;  it  should  be  reserved  for  very  rare  cases 
in  which  the  head  lies  on  the  edge  of  the  scapula  just  below  the  glenoid  fossa 
(the  arm  being  abducted  to  a  right  angle),  whence  it  readily  slips  into  the 
axilla.  The  three  dislocations  forward  must  be  regarded  as  accidental  va- 
rieties of  one  kind.  As  to  relative  frequency,  the  subcoracoid  occurs  most 
often  (Malgaigne,  Flower,  Trans.  Path.  Soc,  vol.  xii.  p.  179),  then  that  into 
the  axilla,  which  is  also  common ;  the  subclavicular  is  uncommon,  and  the 
subspinous  rare. 

If  the  student  will  detach  the  humerus  of  an  articulated  skeleton  and 
place  its  head  in  the  different  positions  which  it  may  assume  between  the 
lower  part  of  the  capsule  and  the  clavicle  or  spine,  he  will  at  once  appre- 
ciate the  differences  which  may  be  expected  in  the  direction  of  the  limb,  its 
apparent  length,  and  the  relation  of  the  elbow  to  the  side. 

1  See  a  case  by  Mr.  Brown,  of  Callington,  Medical  Gazette,  August  1,  1845. 
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Fig.  109. 


Dislocation  of"  the  shoulder  downward. 


1.  In  the  dislocation  downward,  or  into  the  axilla,  the  head  of  the  bone 
slips  through  the  capsule  between  the  subscapularis  muscle  and  the  long 
head  of  the  triceps,  and  rests  pressing  upon 
the  axillary  plexus  of  nerves,  between  the 
subscapularis  muscle  and  the  ribs  (see  Fig. 
109). 

Symptoms. — The  elbow  sticks  well  out 
from  the  side,  and  cannot  be  made  to  touch 
the  ribs ;  the  shoulder  is  flattened  all  round, 
and  the  deltoid  tense ;  the  fingers  can  be 
pushed  in  beneath  the  acromion  revealing 
a  hollow  where  the  head  of  the  bone  ought 
to  be  ;  the  arm  is  lengthened ;  the  head  of 
the  bone  can  be  felt  in  the  axilla  if  the 
limb  be  raised,  and  this  movement  causes 
pain  and  numbness  along  the  arm  and 
fingers. 

Diagnosis. — To  examine  the  shoulder 
after  injury,  bare  both  joints  and  inspect 
from  the  front  and  from  behind.  Then, 
standing  behind,  place  a  hand  on  each 
shoulder,  and  commencing  at  the  sternal 

end  of  the  clavicles  feel  successively  the  clavicles,  the  coracoid  processes, 
heads  of  humeri,  acromia,  and  spines  of  scapulae,  comparing  the  injured  with 
the  corresponding  sound  part.  Any  displacement  will  thus  be  detected. 
Now  with  one  hand  grasp  the  injured  shoulder  from  before  back,  and  with 
the  other  seize  the  flexed  elbow  and  gently  rotate  the  humerus  to  see  whether 
the  head  moves  with  the  shaft.  If  it  does  so,  stronger  and  more  extensive 
movements  may  be  made  in  all  directions  to  endeavor  to  elicit  evidence  of 
abnormal  mobility  or  crepitus  in  the  bones  of  the  shoulder  girdle. 

There  are  three  fractures  liable  to  be  mistaken  for  this  dislocation ;  viz. 
fracture  of  the  acro7nion;  of  the  neck  of  the  scapula;  and  of  the  neck  of  the 
humerus.  The  first  two  may  be  known  by  the  facility  with  which  the  form 
of  the  joint  is  restored  by  pushing  up  the  elbow  vertically,  with  an  instant 
redisplacement  on  ceasing  the  support.  In  fracture  of  the  neck  of  the  scapula 
crepitus  is  felt  on  doing  so.  In  fracture  of  the  cervix  humeri,  the  limb  is 
shortened,  instead  of  being  lengthened,  as  it  is  in  dislocation ;  the  shoulder 
immediately  below  the  acromion  is  of  normal  shape ;  the  round  head  is  felt 
in  situ,  but  does  not  move  with  the  shaft,  and  crepitus  may  be  obtained  ;  the 
deltoid  is  tense  and  flattened,  and  about  one  and  a  half  inches  down,  opposite 
the  fracture,  the  fingers  can  be  made  to  sink  in  somewhat ;  and  the  rough 
angular  end  of  the  shaft  may  be  felt  in  the  axilla,  instead  of  the  smooth 
head  of  the  bone. 

2.  In  the  subcoracoid  dislocation  the  head  of  the  bone,  having  escaped 
below  the  subscapularis  tendon,  ascends  in  front  of  it  to  lie  below  or  just 
internal  (Fig.  110)  to  the  coracoid  process. 

Symptoms. — The  elbow  stands  out  a  little  from  this  side,  being  pushed  to 
it  with  difficulty,  and  is  also  carried  a  little  backward ;  the  shoulder  is  flat- 
tened externally  and  behind,  and  the  acromion  is  prominent,  especially 
behind  ;  the  resistance  of  the  head  is  gone  from  beneath  it ;  on  rotating  the 
bone  the  head  is  felt,  somewhat  obscurely  in  muscular  or  fat  people,  close  to 
the  coracoid  process,  and  there  is  more  or  less  fulness  over  it ;  the  limb  may 
be  slightly  lengthened  or  shortened  according  as  the  head  is  below  or  inside 
the  process. 
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3.  The  subclavicular  dislocation  is  produced  from  the  subcoracoid  by  push- 
ing the  head  further  up  and  in  beneath  the  clavicle,  where  it  causes  more 
marked  fulness  and  is  more  easily  felt,  whilst  the  elbow  is  directed  more  out 
and  back,  and  the  shortening  is  greater. 


Fig.  110.  Fig.  111. 


Subcoracoid  dislocation  of  the  shoulder.  Subspinous  dislocation  of  the  shoulder, 

unreduced,  new  socket  formed.  St. 
Mary"s  Museum. 


4.  In  the  dislocation  backward  or  subspinous  (Fig.  Ill),  the  head  of  the 
bone  may  be  felt  on  the  dorsum  scapulae,  and  the  elbow  projects  forward. 
There  is  a  fulness  behind,  and  a  hollow  under  the  acromion  in  front. 

5.  Partial  dislocation  forward  is  described,  in  which  the  head  of  the  bone 
is  thrown  partly  off  the  glenoid  cavity  against  the  coracoid  process.  By 
some  it  is  regarded  as  due  to  rupture  of  the  tendon  of  the  biceps.  The 
symptoms  are  :  projection  of  the  acromion,  and  a  hollow  under  it  at  the  back 
of  the  joint,  whilst  the  head  of  the  bone  is  prominent  in  front,  and  may  be 
felt  to  move  on  rotating  the  elbow ;  cramps  of  the  hand ;  and  difficulty  in 
raising  the  elbow,  because  the  head  of  the  bone  strikes  against  the  coracoid 
process.    It  is  said  to  be  very  liable  to  recur  after  reduction. 

Injuries  of  the  shoulder-joint  are  liable  to  be  followed  by  various  obstinate 
and  intractable  affections,  owing  probably  to  the  supervention  of  chronic 
rheumatic  arthritis.  The  capsular  tendons  and  long  head  of  the  biceps  waste 
away,  and  the  articular  surfaces  are  altered  in  shape,  and  partially  displaced. 
Such  cases  were  described  by  Sir  A.  Cooper  as  dislocation  upward  and  rupture 
of  the  biceps.  Sometimes  the  deltoid  muscle  wastes,  owing  probably  to  injury 
of  the  circumflex  nerve.  Violent  spasms  and  neuralgic  pains  of  the  arm 
may  occur  from  injury  to  the  other  nerves. 

Very  rarely  the  head  of  the  humerus  has  been  dislocated  upward,  break- 
ing off  the  acromion  (supraglenoid)  or  the  coracoid  process,  or  in  front  of  the 
latter  process  (supracoracoid). 

Treatment. — There  are  four  methods  of  reducing  dislocations  of  the 
shoulder. 

1.  By  the  heel  in  the  axilla.  The  patient  lies  down  on  a  bed,  and  the 
surgeon  sits  on  the  edge.    He  puts  his  foot  (without  his  boot)1  into  the  axilla, 

1  A  case  is  related  by  Dr.  "Warren,  of  Boston,  in  which  a  person  made  a  violent 
attempt  to  reduce  a  dislocation  by  putting  the  heel  of  his  boot  into  the  axilla.  The 
result  was  a  rupture  of  the  axillary  artery.    Vide  Ranking's  Abstract,  vol.  iii.  p.  43. 
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the  heel  resting  against  and  fixing  the  axillary  edge  of  the  scapula,  the  wide 
anterior  part  of  the  foot  being  used  to  press  the  head  of  the  bone  outward  ; 
at  the  same  time  he  makes  extension  in  the  line  of  the  limb,  by  grasping  the 
wrist.  By  means  of  a  towel  or  skein  of  worsted  clove-hitched  round  the  arm 
above  the  elbow,  an  assistant  may  aid  in  making  traction  should  extra  force 
be  necessary ;  but  it  is  far  better  to  give  an  anaesthetic,  and  to  employ  rota- 
tion of  the  humerus,  rather  than  direct  traction,  to  break  down  adhesions  in 
old  cases,  or  to  enlarge  the  opening  in  the  capsule.  The  clove  hitch  is 
shown  in  Fig.  112. 


Fig.  112. 


The  clove  hitch. 


When  the  head  has  been  drawn  down  to  the  level  of  the  rent  in  the  cap- 
sule, it  is  levered  outward  over  the  foot  by  carrying  the  elbow  to  the  side, 
when  it  usually  slips  in  with  a  jerk  and  an  audible  snap.  Both  these  signs 
may  be  absent,  especially  in  cases  which  are  not  quite  recent ;  reduction  is 
then  evidenced  by  return  of  the  normal  fulness  of  the  shoulder  given  by  the 
head  in  its  socket,  also  by  greater  freedom  of  movement. 

The  extension  used  in  reducing  any  dislocation  forward  must  be  made  in 
a  direction  downward  and  backward.  For  the  dislocation  backward,  extension 
should  be  made  forward. 

2.  By  the  knee  in  the  axilla.  The  patient  is  seated  in  a  chair,  and  the 
surgeon  abducts  the  arm  and  places  one  of  his  knees  in  the  axilla,  resting 


Fig.  113. 


Reduction  of  dislocation  of  the  humerus  by  hyper-abduction. 


the  foot  on  the  chair.  He  then  puts  his  hand  on  the  shoulder  to  fix  the 
scapula,  and  with  the  other  extends  and  depresses  the  elbow  over  his  knee. 

The  method  is  altogether  inferior  to  that  by  the  heel  in  the  axilla. 

3.  According  to  the  method  of  hyper-abduction,  invented  by  Charles  White, 
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of  Manchester,  and  revived  by  Malgaigne,  the  patient  lies  down,  and  the 
surgeon  sits  behind  him.  The  scapula  is  well  fixed  by  placing  one  hand  or 
a  foot  upon  the  shoulder  ;  then  the  arm  is  raised  from  the  side,  and  drawn 
straight  upward  strongly  till  the  bone  is  elevated  into  its  socket  (Fig.  113). 

Modifications  of  this  process  have  long  been  in  use  on  the  Continent. 
English  bone-setters  have  a  plan  by  which  the  leverage  afforded  by  the 
length  of  the  limb  is  made  available  for  tilting  the  head  into  its  socket.  For 
this  purpose  the  elbow  is  straightened,  and  the  limb  raised  and  moved  in  a 
circular  direction,  so  as  to  dislodge  the  head  of  the  dislocated  bone,  and 
enable  the  muscles  to  draw  it  into  its  socket.  This  is,  in  fact,  a  closely 
similar  proceeding  to  that  of  manipulation  in  dislocation  of  the  hip-joint  (see 
the  "  Flexion  Method,"  p.  306,  and  Fig.  119). 

4.  Koeher's  method  is  very  successful,  and  must  be  conducted  in  the  fol- 
lowing steps  :  1.  Push  the  abducted  elbow  to  the  side.  2.  Bend  the  elbow, 
and,  using  the  forearm  as  a  lever,  rotate  out  the  humerus  through  about  90 
degrees,  when  a  distinct  check  will  be  felt.  3.  Flex  the  humerus  fully — i.  e., 
carry  the  elbow  forward  and  upward  through  90  degrees.  Rotate  the  humerus 
in,  when  its  head  will  enter  the  glenoid  fossa.  These  movements  first  render 
tense  the  coraco-humeral  band  and  other  untorn  parts  of  the  capsule,  and 
then  employ  them  as  a  fixed  point  round  which  to  move  the  head.  The 
method  fails  when  this  band  is  torn  from  the  humerus,  but  White's  plan 
then  succeeds. 

In  subspinous  dislocation  strong  abduction  and  for  ward  traction  coupled 
with  direct  pressure  forward  on  the  head,  must  be  practised. 

After  reduction  fix  the  arm  to  the  side  by  a  few  turns  of  bandage  and 
treat  any  extravasation.  Begin  passive  movement  in  fourteen,  active  in 
twenty-eight  days,  abduction  last.  Habitual  dislocation  is  more  frequent  in 
this  joint  than  in  any  other.  When  dislocation  has  occurred  more  than 
twice,  absolute  rest  for  four  or  six  weeks  should  be  given  to  the  joint,  and 
some  kind  of  band  should  be  used  to  limit  the  movements,  especially  abduc- 
tion of  the  joint. 

Old  Dislocations. — These  have  been  reduced  even  so  long  as  a  year 
after  their  occurrence,  and  attempts  made  within  six  months  will,  as  a  rule, 
be  successful.  Owing  to  the  matting  of  soft  parts  which  always  occurs  around 
the  head,  it  is  necessary  to  free  the  latter  by  movements  of  rotation  and  to 
open  up  again  the  way  into  the  capsule.  There  will  probably  be  no  sudden 
slip  or  snap  when  an  old  dislocation  is  reduced,  and  often  the  bone  slips  out 
of  place  with  the  greatest  ease ;  when,  therefore,  the  natural  form  is  restored, 
the  arm  must  be  firmly  fixed  with  the  hand  upon  the  opposite  shoulder  so  as 
to  preserve  it.  Koeher's  method  has  been  very  successful  in  this  class  of 
cases,  and  it  would  avoid  the  possibility  of  several  of  the  accidents  which 
have  occurred  during  reduction  of  both  old  and  recent  dislocations  by  the 
heel  in  the  axilla.  These  are :  (1)  Fracture  of  the  neck  of  the  humerus,  and 
of  this  in  Koeher's  method  there  is  most  danger  when  producing  the  second 
movement.  (2)  Rupture  of  the  axillary  artery  or  vein,  an  accident  which  is 
not  always  avoidable  by  any  method,  as  the  vessels  sometimes  contract  adhe- 
sions to  the  displaced  head.  (3)  Rupture  of  smaller  vessels,  resulting  in  great 
extravasation.  (4)  Injury  to  the  brachial  plexus,  causing  more  or  less  last- 
ing paralysis.  (5)  Laceration  of  the  skin  and  pectoral  muscles.  (6)  Avulsion 
of  the  arm  at  the  elbow  (Guerin)  without  the  employment  of  any  great  amount 
of  traction. 

If  the  neck  breaks  during  an  attempt  to  reduce  an  old  dislocation,  the 
shaft  should  be  pushed  up  at  once  into  the  glenoid  fossa,  to  imitate  as  nearly 
as  possible  the  result  of  an  excision,  and  the  case  must  be  treated  accord- 
ingly.   Subsequently,  if  the  displaced  head  is  a  source  of  pain,  it  may  be 


DISLOCATIONS  OF  THE  ELBOW. 


301 


removed.  In  a  recent  dislocation  union  should  be  allowed  to  take  place 
between  the  shaft  and  head,  and  another  careful  attempt  made  to  reduce. 

Rupture  of  the  axillary  artery  gives  rise  at  once  to  a,  fake  aneurism  (arte- 
rial hematoma),  which  must  be  treated  by  laying  open  the  sac,  turning  out 
the  clots,  and  tying  above  and  below  the  wound  in  the  artery,  whilst  the 
subclavian  is  compressed.  This  should  not  be  done  until  it  is  obvious  that 
the  swelling  is  steadily  increasing,  as  it  has  done  in  cases  hitherto  reported. 
Rarely  an  ordinary  aneurism  has  formed  several  weeks  after  the  reduction 
of  a  dislocation ;  this  may  be  treated  by  ligature  of  the  third  part  of  the 
subclavian. 

When  small  vessels  of  the  axillary  vein  is  injured,  the  probability  is  that 
with  some  elevation  of  the  limb  and  friction  upward  constantly  practised,  the 
danger  of  gangrene  will  be  escaped.  Should  it  set  in,  amputation  must  be 
practised. 

Every  endeavor  must  be  made  to  improve  the  power  of  movement  in  an 
old  dislocation  ;  should  it,  however,  ultimately  prove  unsatisfactory,  the 
question  of  excision  of  the  head  may  be  entertained ;  as  also  in  cases  of 
much  pain  due  to  pressure  of  the  head  upon  the  brachial  plexus. 

The  shoulder  is  the  joint  in  which  luxation  tends  to  become  habitual — i.  e., 
to  recur  again  and  again  till  the  head  can  be  shaken  out  of  joint,  perhaps  by 
missing  a  step  coming  down  stairs,  or  by  the  performance  of  almost  any  over- 
hand movement.  The  pathology  is  unknown :  too  early  use  of  the  joint 
after  reduction  certainly  tends  to  cause  the  state,  which  may  consist  in  the 
persistence  of  a  wide  communication  between  the  synovial  membrane  and 
the  subscapular  bursa  produced  by  the  primary  injury  (Roser).  In  con- 
firmed cases,  Hiiter  suggests  excision  as  a  remedy. 

Congenital  Dislocation  of  the  shoulder  is  rare ;  it  is  usually  subcora- 
coid,  a  false  socket  lying  at  the  base  of  this  process  to  receive  the  malformed 
head.    Attempts  to  improve  the  position  have  generally  failed. 

Dislocation  of  the  Elbow  presents  many  varieties.  It  is  remarkable  for 
the  great  frequency  with  which  it  occurs  in  children.  Falls  on  the  hand  are 
its  cause.  Both  radius  and  ulna  may  be  dislocated  :  1,  backward  ;  2,  back- 
ward and  outward  ;  3,  backward  and  inward ;  4,  forward.  The  ulna  alone 
may  be  dislocated,  5,  backward  ;  the  radius  alone  either,  6,  forward  ;  7,  back- 
ward ;  or,  8  outward ;  9,  the  humerus  may  be  driven  between  the  forearm 
bones,  the  ulna  being  behind,  the  radius  in  front. 


Fig.  114. 


Dislocation  of  radius  and  ulna  backward. 


l/.When  both  radius  and  ulna  are  dislocated  backward,  the  elbow  is  bent 
at  a  right  angle  and  is  firmly  fixed.  The  olecranon  projects  much  behind  ; 
a  hollow  can  be  felt  at  each  side  of  it,  corresponding  to  the  great  sigmoid 
cavity ;  and  the  lower  end  of  the  humerus  forms  a  hard  protuberance  in 
front.    The  coronoid  process  rests  near  the  olecranon  fossa  (Fig.  114).  The 
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head  of  the  radius  and  its  superior  hollow  can  be  felt  unless  the  swelling  is 
great. 

2.  In  dislocations  of  both  bones  backward  and  outward,  the  coronoid  process 
is  thrown  behind  the  capitellum ;  and,  in  addition  to  the  preceding  symp- 
toms, the  head  of  the  radius  can  be  very  plainly  felt  on  the  outside  of  the 
joint. 

3.  The  dislocation  backward  and  inward  is  known  by  a  great  projection  of 
the  outer  condyle,  in  addition  to  the  symptoms  of  the  first  variety. 

4.  Dislocation  forward  without  fracture  of  the  olecranon  is  very  rare;  the 
elbow  is  flexed,  the  forearm  lengthened,  and  the  heads  of  the  forearm  bones 
are  felt  in  front  of  the  humerus.    Considerable  movement  is  permitted. 

5.  In  dislocation  backward  of  the  ulna  solely,  the  olecranon  is  much  pro- 
jected backward,  the  elbow  is  immovably  bent  at  right  angles,  and  the  fore- 
arm is  much  twisted  and  pronated. 

The  Treatment  of  these  five  varieties  is  much  the  same.  The  surgeon 
must  bend  the  elbow  across  his  own  knee,  using  this  as  a  fulcrum  over  which 
he  can  lever  apart  and  disentangle  the  bones :  the  muscles  will  then  effect 
their  replacement. 

6.  The  head  of  the  radius  alone  may  be  dislocated  forward,  being  thrown 
in  front  of  the  capitellum  (Fig.  115).    The  elbow  is  slightly  bent,  and,  in 


Fig.  115. 


Dislocation  of  the  radius  forward. 


bending  it  more,  the  head  of  the  radius  can  be  felt  to  strike  against  the  front 
of  the  humerus.    The  hand  is  usually  more  supine  than  prone. 

Treatment. — Straighten  the  elbow  and  press  the  radius  into  place ;  put 
a  pad  in  front  of  it,  and  apply  a  stright  anterior  splint  for  three  weeks  or  a 
month.  In  all  cases  where  the  orbicular  ligament  is  torn,  the  dislocation  is 
likely  to  recur. 

Dislocation  of  the  radius  backward  is  very  rare,  outward  much  less  so. 
The  diagnosis  is  easily  made  by  feeling  the  head  in  its  abnormal  position. 
Keduction  is  effected  by  flexion,  abduction  from  the  hand,  and  direct  pres- 
sure on  the  head.    Angular  splints  must  be  applied  for  three  or  four  weeks. 

When  the  forearm  bones  lie  one  on  each  side  of  the  humerus,  there  is 
much  deformity ;  the  position  of  the  bones  is  easily  recognized  if  the  case  is 
seen  before  the  onset  of  swelling,  which  is  apt  to  be  great  and  rapid.  Re- 
duce and  treat  like  dislocation  backward  of  the  ulna. 

Diagnosis. — To  examine  the  elbow,  stand  in  front  of  the  patient,  flex  the 
sound  like  the  injured  joint,  and  take  an  elbow  in  each  hand,  placing  a  fore- 
finger on  each  olecranon,  a  thumb  on  each  external  epicondyle,  and  a  second 
finger  on  each  epitrochlea.  The  relation  of  these  points  belonging  to  the 
forearm  and  arm  respectively  can  now  be  exactly  examined,  unless  swelling 
obscures  them. 

Dislocations  of  the  elbow  may  be  distinguished  from  fractures  of  the  lower 
extremity  of  the  humerus — 1,  by  the  impaired  mobility  of  the  joint,  and  by 
the  absence  of  crepitus ;  2,  by  carefully  observing  the  relative  position  of 
the  epicondyles  of  the  humerus  to  the  olecranon ;  3,  by  measuring  the  length 
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of  the  humerus  from  its  condyle  to  the  shoulder — which  in  dislocation  will 
be  equal  to  that  of  the  sound  limb,  but  will  be  diminished  in  fracture  of  the 
lower  extremity  of  the  humerus.  The  forearm  from  epicondyle  to  styloid 
process,  is  usually  shortened.  When  it  is  considered  that  these  dislocations 
may  be  combined  with  various  fractures  of  the  condyles  of  the  humerus, 
and  of  the  bones  of  the  forearm,  and  that  great  and  rapid  swelling  is  char- 
acteristic of  injuries  about  this  part,  it  will  be  admitted  that  the  injuries  of 
the  elbow  present  a  complicated  study. 

When  exact  diagnosis  is  impossible,  put  up  the  elbow  on  an  inside  angular 
splint  and  treat  the  extravasation.  If  the  dislocation  is  complicated  by 
fracture,  passive  movement  should  not  be  commenced  till  after  four  to  five 
weeks;  limited  movement  is  likely  to  result. 

These  dislocations  may  be  rendered  compound  by  projection  of  the  lower 
end  of  the  humerus  in  front.  The  treatment  will  vary  according  to  the 
damage  to  soft  parts  there. 

Reduction  of  dislocations  many  months  old  is  very  difficult.  Should  it 
fail  and  the  arm  be  useless  from  ankylosis  in  the  straight  position,  excision 
may  be  done  with  benefit. 

Dislocations  of  the  Wrist  are  rare.  They  occur,  with  almost  equal 
frequency,  backward  and  forward,  and  are  readily  recognized  by  the  altera- 
tion of  the  relations  of  the  styloid  processes  of  the  radius  and  ulna  to  the 
bones  of  the  carpus.  They  are  reduced  by  simple  extension.  Such  injuries 
are  very  rarely  compound,  and  their  treatment  will  depend  on  the  amount 
of  injury  the  bones  and  soft  parts  have  sustained. 

Dislocations  of  the  Carpal  Bones. — The  os  magnum  and  os  cuneiforme 
are  sometimes  partially  dislocated  through  relaxation  of  their  ligaments, 
and  form  projections  at  the  back  of  the  hand,  which  must  not  be  mistaken 
for  ganglia.  The  os  pisiforme  has  been  dislocated  by  the  action  of  the  flexor 
carpi  ulnaris  muscle. 

Treatment. — Pressure,  mechanical  support,  and  cold  affusion  later. 

Dislocations  of  the  Thumb  and  Fingers  are  not  very  uncommon. 
They  are  almost  always  due  to  movements  of  over-extension,  the  distal  bone 
being  displaced  backward  upon  the  proximal.  Displacement  is  more 
common  at  the  metacarpo-phalangeal  than  at  the  interphalangeal  joints, 
the  lever  upon  which  the  force  acts  being  longer.  The  anterior  ligament 
tears,  and  most  frequently  at  its  attachment,  which  is  very  loose,  to  the 
proximal  bone.  The  displaced  bone  is  found  in  a  position  of  over-exten- 
sion ;  some  further  extension  is  possible,  but  flexion  is  almost  immediately 
checked. 

Reduction  is  effected  by  seizing  the  displaced  bone,  extending  it  as  fully 
as  possible,  then  pushing  it  forward  round  the  head  of  the  proximal  bone. 
This  is  far  more  successful  than  extension  in  a  straight  line,  even  though 
much  more  force  be  used. 

Occasionally  great  or  even  insuperable  difficulty  has  been  met  with  in  the 
reduction  of  these  dislocations,  especially  in  that  of  the  first  phalanx  of  the 
thumb  on  to  the  back  of  the  first  metacarpal.  This  difficulty  has  been 
variously  attributed  to  nipping  of  the  head  of  the  metacarpal  by  the  lateral 
ligaments  of  the  joints,  which  are  short  and  strong,  or  by  the  tendons  of  the 
flexor  brevis  pollicis  with  their  sesamoid  bones,  to  interposition  of  the  tendon 
of  the  flexor  long,  poll.,  or  of  the  anterior  ligament  of  the  joint  which  has 
remained  attached  to  the  displaced  phalanx.  Roser  and  Hiiter  regard  the 
latter  as  the  chief  difficulty,  having  found  it  to  be  so  in  experiments  on  the 
cadaver;  but  Hiiter  thinks  the  others  probably  occur.  He  recommends  an 
antiseptic  incision  into  the  joint  to  find  out  exactly  the  cause  of  the  difficulty 
and  to  remove  it ;  the  part  must  then  be  carefully  fixed  with  plaster  of  Paris  in 
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straight  position.  English  surgeons  usually  recommend  subcutaneous  sec- 
tion of  the  ligaments  and  tendons  above  mentioned,  and  enlargement  of  the 
opening  in  the  capsule,  though  how  this  is  to  be  done  behind  the  flexor 
longus  is  not  clear. 

In  compound  dislocations  reduce,  enlarging  the  wound  if  necessary,  and 
dress  antiseptically.  Amputation  may  be  required  by  laceration  of  soft 
parts. 

Dislocations  of  the  Ribs  and  Sternum. — The  costal  cartilages  may  be 
torn  from  the  extremity  of  the  ribs,  or  from  the  sternum,  when  the  longer 
fragment  usually  overrides  the  shorter ;  or  the  posterior  extremity  of  the 
ribs  may  be  dislocated  from  the  spine  by  falls  on  the  back ;  but  these  acci- 
dents are  very  rare.  A  case  is  related  in  which  the  heads  of  the  last  two 
ribs  were  driven  forward  from  the  spine,  in  a  boy  of  eleven,  by  a  violent 
blow  on  the  back ;  abscess  formed,  and  the  case  terminated  fatally.1  The 
body  of  the  sternum  also  has  been  dislocated  forward  from  the  manubrium, 
and  the  ensiform  cartilage  is  sometimes  separated.  In  all  these  cases  the 
same  local  and  constitutional  treatment  must  be  adopted  as  was  prescribed 
for  fracture. 

Dislocations  of  the  Symphysis  Pubis  and  Sacroiliac  Joints  have 
been  noticed  under  fractures  of  the  pelvis,  which  they  resemble  and  often 
accompany. 

Dislocations  of  the  Hip- joint. — The  strength  of  this  articulation,  given 
by  the  depth  of  its  socket,  its  thick,  short  capsule,  and  the  powerful  muscles 

by  which  it  is  surrounded,  is  very  great; 
Fig.  116.  but,  on  the  other  hand,  the  lower  limb  forms 

a  long  lever  to  multiply  the  action  of  any 
force,  and  the  rim  of  the  acetabulum  forms 
a  fulcrum  against  which  the  neck  of  the 
femur  may  rest  whilst  the  head  is  levered 
out  of  the  socket.  A  glance  at  the  cap- 
sule shows  that  it  is  immensely  strong  in 
front,  where  it  is  formed  by  the  Y-liga- 
ment  of  Bigelow  (Fig.  116),  one  of  the 
stoutest  ligaments  in  the  body ;  behind 
and  below  it  is  comparatively  thin,  and 
its  attachment  to  the  femur  posteriorly  is 
weak.  The  greatest  violence  is  required 
to  tear  the  Y-ligament ;  both  its  branches, 
as  a  rule,  remain  attached  to  the  femur  in 
cases  of  dislocation,  and  exercise  a  most 
important  influence  upon  the  position  ulti- 
mately assumed  by  the  head,  besides  pre- 
venting it  from  passing  out  of  the  socket 
through  the  front  of  the  capsule  ;  and  last, 
and  by  no  means  least  important,  its  at- 
The  Y-ligamcnt  (Bigelow).  tachment  to  the   anterior   inferior  iliac 

spine  serves  as  a  fixed  point  round  which 
the  head  may  be  made  to  play  by  movements  imparted  to  the  shaft,  for  upon 
this  our  ability  to  reduce  dislocations  of  the  hip  by  manipulation — i.  e.,  to 
produce  in  inverse  order  the  movements  by  which  the  head  reached  its  ab- 
normal position — depends. 

Again,  an  examination  of  the  bones  entering  into  the  hip-joint  shows  that 
the  position  of  standing  is  one  of  perfect  security,  the  femur  being  in  contact 

1  Dublin  Med.  Press,  Feb.  3,  1841. 
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with  the  widest  part  of  the  acetabular  cartilage  which  overhangs  the  head ; 
but  the  surface  of  contact  becomes  much  smaller  as  the  hip-bone  is  flexed 
upon  the  femur,  and  the  position  is  one  of  obvious  danger  if  at  the  same 
time  the  femur  is  adducted  and  rotated  in.  This  is  the  position — one  of 
flexion,  and  adduction,  and  rotation  in — in  which  it  is  believed  by  most  that 
dislocations  of  the  hip  generally  occur.  Another  precarious  position  is  that 
of  flexion  and  abduction,  and  H.  Morris  supports  the  teaching  of  Fabbri,  of 
Milan,  that  all  dislocations  are  produced  by  extreme  and  forcible  abduction, 
the  head  passing  backward  when  the  thigh  is  at  the  same  time  flexed  and 
rotated  in,  forward  when  the  femur  is  extended  and  rotated  out. 

Bigelow  regards  the  tendon  of  the  obturator  internus  as  of  considerable  im- 
portance in  the  dorsal  dislocations.  In  the  upright  position  this  tendon  runs 
horizontally  outward  behind  and  about  the  level  of  the  middle  of  the  hip ; 
but  as  the  joint  is  flexed,  it  rises  more  and  more  above  the  point  of  chief 
pressure  of  the  hip-bone  against  the  femur.  Bigelow  has  found  experiment- 
ally that  when  the  femur  is  flexed  to  45  degrees  and  pushed  out  of  the  socket, 
the  head  passes  back  above  the  pyriformis ;  at  90  degrees  it  escapes  between 
the  pyriformis  and  obturator  internus ;  and  in  extreme  flexion,  below  the 
latter  tendon.  Inward  rotation  causes  the  head  to  pass  out  much  lower  than 
it  otherwise  would  for  a  given  amount  of  flexion.  Bigelow  thinks  that  the 
head  usually  passes  out  below  the  tendon,  and  reaches  points  high  on  the 
dorsum  ilii  by  secondary  displacement  with  stretching  or  rupture  of  the 
obturator  internus  and  other  external  rotators,  rather  than  that  the  head 
reaches  its  position  primarily  by  a  direct  thrust  back;  and  in  this  view 
Morris  agrees  with  him. 

From  the  above  remarks  it  will  be  seen  that  dislocations  of  the  hip  may 
be  divided  into  two  classes:  the  regular,  in  which  the  Y-ligament  or  one  of 
its  branches  remains  unbroken,  and  in  which,  therefore,  the  symptoms  are 
fairly  constant  for  the  different  positions  the  head  can  assume  ;  and  the 
irregular,  much  more  rare,  in  which  the  ligament  is  torn  or  its  point  of 
attachment  broken,  the  femur  being  free  to  assume  any  position  and  the 
signs  being  correspondingly  variable. 

In  the  regular  dislocations  the  primary  displacement  occurs  through  the 
lower  and  hinder  part  of  the  capsule,  or  even  as  far  forward  as  the  edge  of 
the  pubio-femoral  band.  The  head  is  thrown  against  different  points  of  the 
capsule  according  as  the  hip  is  flexed,  adducted,  and  rotated  in  to  various 
degrees,  flexed,  abducted,  and  rotated  out,  or  extended,  abducted,  and  rotated 
out.  When  the  femur  is  in  the  first  described  position  its  head  passes  back- 
ward to  the  tuber  ischii,  or  back  toward  the  great  sciatic  notch — in  either  case 
"  below  the  tendon"  of  the  obturator  internus — or  it  may  escape  "above  the 
tendon"  on  to  the  dorsum  ilii;  in  the  second  position  the  tendency  of  the 
head  is  down  and  in  toward  the  thyroid  foramen  on  to  the  obturator  externus ; 
and  in  the  third  position  the  head  will  be  forced  up  and  in  on  to  the  pubic 
bone.  These  are  the  chief  forms  of  dislocation  of  the  hip  ;  they  are  like  the 
cardinal  points  of  the  compass,  between  which  there  are  many  subsidiary 
points  at  which  the  displaced  head  may  lie.  If  the  student  will  take  a  hip- 
bone and  femur  united  by  the  Y-ligament,  he  w  ill  find  it  easy  to  produce  all 
the  above  dislocations  and  also  the  following.  From  the  pubic,  by  pushing 
the  lemur  up  and  a  little  out,  so  that  its  neck  is  immediately  below  the  in- 
ferior spine  and  crossed  by  the  Y-ligament,  we  get  the  subspinous;  by  pushing 
the  head  further  down  and  in  from  the  thyroid  foramen,  the  dislocation  into 
the  perineum  is  produced  ;  passing  outward  from  the  ordinary  thyroid  dislo- 
cation, the  position  of  the  dislocation  directly  downward  is  reached,  and  then 
of  that  down  and  out  on  to  the  tuber  ischii.  If  in  a  dislocation  above  the 
tendon  the  femur  is  placed  across  the  symphysis,  it  will  be  found  that  some 
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force  will  now  evert  it,  both  branches  of  the  Y-ligainent  remaining  sound 
and  the  femur  lying  across  the  upper  part  of  its  fellow — the  anterior  oblique — 
dislocation  ;  by  dividing  the  outer  branch  of  the  Y,  the  femur  can  be  brought 
down  straight,  its  head  passing  in  above  the  inferior  spine  and  origin  of  the 
rectus — the  supraspinous  dislocation  ;  and  from  this  position  the  femur  may  be 
carried  out  on  to  the  dorsum  ilii,  and  being  attached  only  by  the  inner  band 
of  the  Y,  it  is  everted — everted  dorsal  dislocation — but  can  be  inverted  at  will. 
Starting  from  the  subspinous  position  by  flexing,  circumducting,  and  rotat- 
ing in  the  femur,  its  head  may  be  carried  through  all  the  positions  it  can 
assume  between  the  inferior  spine  and  the  dorsum  ilii ;  and  the  production 
of  the  anterior  oblique,  supraspinous,  and  everted  dorsal  dislocations — all 
rare — is  explained  above.  Clinically,  therefore,  we  must  expect  to  find  that 
by  handling  and  other  accidental  circumstances,  any  one  form  of  dislocation 
may  be  converted  into  neighboring  forms  (so  to  speak).  It  is  easy  to  note 
such  points  as  whether  the  limb  will  be  shortened  or  lengthened,  inverted  or 
everted,  or  either  flexed  or  extended,  etc. ;  and  practice  with  the  dissected 
joint  is  the  only  way  of  obtaining  any  real  knowledge  of  these  dislocations. 

There  are  two  methods  of  reducing  dislocations  of  the  hip :  1.  By  extension 
in  the  line  of  the  displaced  limb,  or  the  overcoming  of  all  resistance  by  force, 
gained  by  the  use  of  pulleys,  if  necessary.  2.  By  manipulation,  the  principle 
of  which  has  already  been  explained  (p.  294).  As  a  patient  is  anaesthetized, 
the  limb  descends  from  muscular  relaxation,  and  the  Y-ligament  gets  even 
tighter  than  before.  Extension  by  pulleys  in  the  line  of  the  limb  has,  there- 
fore, to  overcome  the  maximum  of  resistance  of  this  ligament,  and  does  so 
probably  by  more  or  less  laceration  of  it.  Manipulation  makes  no  attempt 
to  draw  the  head  straight  to  the  socket ;  flexion  is  its  chief  movement,  by  which 
the  head  is  brought  to  the  level  of  the  socket  in  the  upward  dislocations,  or 
the  Y-ligament  relaxed  in  the  downward  ;  flexion  is  aided  by  circumduction 
or  rotation  in  one  or  other  direction  and  by  direct  traction.  Hippocrates 
speaks  of  reduction  "by  flexion  at  the  joint  with  gentle  shaking;"  and  this 
rocking  movement  is  useful  in  all  manoeuvres. 

Manipulation  has  almost  universally  replaced  force  in  the  reduction  of 
recent  displacements;  but  many  hold  the  pulleys  to  be  necessary  in  old 
luxations  to  overcome  the  resistance  of  cicatricial  tissue.  Bigelow,  however, 
says  that  he  should  expect  always  to  succeed  by  manipulation  so  long  as  the 
bones  remained  normal ;  and  it  seems  that  we  ought  to  do  so,  when  it  is  re- 
membered that  by  circumduction  of  a  displaced  femur  it  is  not  difficult  to 
tear  through  everything  which  may  resist  the  passage  of  the  head  from  the 
anterior  spine  round  to  this  point  again. 

For  treatment  by  manipulation  the  patient,  fully  anaesthetized,  must  lie 
on  a  mattress  on  the  floor;  the  surgeon,  standing  by  the  injured  side,  grasps 
the  ankle  with  one  hand  and  places  the  other  hand  behind  the  top  of  the 
calf  and  flexes  the  hip  and  knee  each  to  90  degrees.  He  can  now  with  ease 
cause  the  limb  to  perform  any  movement. 

Dislocations  not  more  than  two  months  old  have  generally  been  reduced ; 
then  the  failures  have  increased  rapidly,  but  successes  are  recorded  as  late 
as  nine  months.  Much,  probably,  depends  upon  the  skill  of  the  surgeon  in 
performing  manipulation  ;  but  there  is  one  difficulty,  met  with  four  times  by 
Gelle  in  150  experiments,  which  proved  insuperable — the  capsule  tore  close 
to  the  femoral  neck,  and  hung  as  a  curtain  between  it  and  the  socket. 
Where  attempts  to  reduce  fail,  a  new  socket  forms  for  the  head  in  its  ab- 
normal position,  power  of  extension  is  gained,  and  the  limb,  though  shortened, 
is  ultimately  useful. 

Accidents  from  attempts  to  reduce  dislocations,  especially  those  of  old 
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standing,  are  not  very  rare.  The  chief  are  fracture  of  the  cervix  femoris 
and  suppuration  about  the  joint,  perhaps  ending  fatally. 

With  respect  to  the  relative  frequency  of  these  dislocations,  Sir  A.  Cooper 
believed  that  out  of  twenty  cases  twelve  would  be  on  the  dorsum  ilii,  five  on 
the  ischiatic  notch,  two  on  the  foramen  ovale,  and  one  on  the  pubes. 

Dislocations  due  to  Flexion,  Adduction,  and  Rotation  In. 

Dislocation  on  to  the  Dorsum  Ilii. — This  and  the  following  disloca- 
tion usually  result  from  accidents,  such  as  a  heavy  weight  falling  on  the 
back  whilst  the  patient  is  stooping. 

Symptoms. — The  thigh  is  flexed,  adducted,  and  rotated  in,  so  that  its  line 
crosses  the  lower  third  of  its  fellow  and  the  toes  re3t  upon  them  opposite  the 
instep  (Fig.  117)  ;  the  trochanter  is  less  prominent  and  higher  than  natural, 
and  nearer  the  anterior  spine  ;  eversion  and  com- 
plete extension  of  the  hips  are  impossible ;  the 
head  is  felt  on  the  dorsum  ilii  unless  concealed  by 
fat,  muscle,  or  blood  ;  the  thigh  is  shortened  one 
to  three  inches. 

The  dislocation  backward  (on  to  the  sciatic  notch) 
may  be  regarded  as  a  modification  or  as  the  early 
stage  of  the  above,  the  head  lying  below  and  be- 
hind the  tendon  of  the  obturator  internus  (Fig. 
118),  which  causes  difficulty  in  reducing  this  luxa- 
tion by  extension — the  tendon  being  drawn  down 
with  the  head  and  preserving  its  relation  between 
the  head  and  the  socket. 

Symptoms. — These  vary  with  the  time  which 
has  elapsed  after  the  accident.  Immediately  after, 
the  thigh  is  more  flexed,  adducted,  and  rotated  in 
than  in  the  dorsal  luxation,  so  that  the  thigh  may 
cross  its  fellow  as  high  as  the  middle.  But  the 
flexion  soon  becomes  less,  and  the  sciatic  is  then 
distinguished  from  the  dorsal  dislocation  by  the 
slighter  shortening,  half  to  one  inch.  Bigelow 
says  the  inversion  is  more,  Sir  A.  Cooper  that  it  is 
less,  marked  than  in  the  dorsal  dislocation.  The 
head  of  the  femur  is  more  difficult  to  feel,  and  the  trochanter  is  rather 
behind  its  natural  position  and  not  so  prominent. 

Diagnosis. — Fracture  of  the  cervix  femoris  may  be  distinguished  from 
these  dislocations  by  the  circumstance  that  the  limb  can  be  freely  moved  in 
any  direction,  although  with  some  pain ;  that  the  toes  are  usually  turned 
outward  instead  of  inward ;  that  the  limb  is  neither  flexed  nor  adducted, 
and  that  it  can  be  drawn  to  its  proper  length  by  moderate  extension,  with 
some  crepitus,  but  becomes  shortened  again  as  soon  as  extension  is  discon- 
tinued ;  whereas  in  dislocation  it  requires  a  forcible  extension  to  restore  the 
limb  to  its  proper  length  and  shape,  but  when  once  the  head  of  the  bone  is 
replaced  in  its  socket  it  remains  there. 

Treatment. — Reduction  of  dislocations  backward  by  manipulation.  The 
thigh  must  first  be  flexed  and  rotated  in  rather  more  to  enable  the  head  to 
pass  easily  down  behind  the  socket,  and  behind  the  obturator  tendon  when 
this  lies  in  front  of  the  head ;  it  is  then  to  be  abducted  to  carry  the  head 
toward  the  lower  and  hinder  part  of  the  capsule,  and  finally  circumduction 
downward  accompanied  by  rotation  out,  raises  the  head  over  the  brim  and 
thrusts  it  through  the  aperture  in  the  capsule.    Bigelow  gives  the  formula : 


Fig.  117. 


Dislocation  on  to  the  dorsum 
ilii  (Sir  A.  Cooper). 
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lift  up,  bend  out,  roll  out  for  reduction  by  rotation.  A  simple  method,  that 
by  traction,  will  usually  succeed.  The  pelvis  is  steadied  by  the  hands  of  an 
assistant  or  the  foot  of  the  surgeon  (without  his  boot),  the  thigh  is  flexed  to 


Pig.  118. 


Dislocation  below  the  obturator  interims  tendon,  in  the  neighborhood  of  the  sciatic  notch. 
(Bigelow,  "The  Hip.") 

90  degrees,  and  a  slight  pull  forward  is  given  by  the  hand  behind  the  calf, 
with  the  result  that  the  head  slips  in. 

Formerly,  forcible  traction  in  the  line  of  the  limb  was  the  method  employed. 


Fig.  119. 


Diagram  of  the  reduction  of  a  dorsal  dislocation  by  manipulation. 


In  old  and  young,  muscularly  feeble  patients,  or  even  in  the  strong  whilst 
faint  from  the  injury,  reduction  was  sometimes  effected  by  a  method  analogous 
to  the  heel  in  the  axilla.  The  surgeon  sits  and  presses  his  bootless  foot  against 
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the  pubic  arch  and  tuber  ischii,  whilst  extension  and  rotation  are  effected  by 
his  arms,  aided  by  assistants. 

Usually  traction  by  pulleys  was  resorted  to.  The  patient,  thoroughly 
chloroformed,  was  placed,  on  his  sound  side,  on  a  mattress  on  the  floor ;  a 
leather  girth  or  strong  towel  was  passed  inside  the  upper  part  of  the  thigh, 
so  as  to  bear  firmly  against  the  tuberosity  of  the  ischium  and  crista  ilii 
(Fig.  120);  and  this  was  attached  to  a  ring  or  hook  securely  fastened  into 


Fig.  120. 


Reduction  of  dorsal  dislocation  by  the  pulleys  ;  after  Sir  Astley  Cooper. 


the  side-wall  or  post  in  the  line  of  the  thigh.  A  wetted  roller  was  next 
applied  to  the  lower  part  of  the  thigh,  and  over  it  the  strap  belonging  to  the 
pulleys,  or  a  thick  skein  of  worsted  arranged  in  a  clove-hitch,  and  this  is 
fastened  to  the  pulleys  fixed  to  the  opposite  wall  or  to  a  post  in  the  line  of 
the  thigh.    Then  extension  was  made  in  the  direction  of  the  thigh.    After  a 


Fig.  121. 


Thyroid  dislocation  (Sir  A.  Cooper). 


little  time  the  surgeon  gently  rotated  the  limb  out,  or  lifted  the  upper  part 
of  it  by  a  jack  towel  round  the  thigh,  and  the  head  of  the  bone  often  re- 
turned to  the  acetabulum.  A  long  splint  was  then  applied,  a  spica  being 
used,  and  the  patient  kept  in  bed  for  from  two  to  four  weeks. 
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The  sciatic  dislocation  was  found  to  be  much  more  difficult  of  reduction 
by  direct  traction  than  the  dorsal.  This  difficulty  is  said  by  Bigelow  to 
have  resulted  from  the  interposition  of  his  tendon  and  subjacent  portion  of 
capsule  which  were  rendered  tense  by  traction,  and  so  prevented  the  head 
of  the  femur  from  becoming  replaced.  By  manipulation  it  is  reduced  as 
easily  as  the  dorsal. 

Should  stronger  traction  than  the  surgeon,  unaided,  can  exert  ever  be  re- 
quired, Bigelow  advises  that  it  should  be  made  with  the  hip  flexed  to  90 
degrees  to  relax  the  Y-ligament.  The  pulleys  act  from  a  tripod  over  the 
patient,  being  fastened  to  a  special  rectangular  splint  which  keeps  the  limb 
bent,  and  counter-extension  is  made  by  a  perineal  band  fixed  to  the  floor. 

Dislocations  from  Flexion  and  Abduction. 

The  dislocation  on  to  the  thyroid  foramen  covered  by  the  obturator  externus 
is  the  chief  of  these;  as  rare  varieties  due  to  secondary  displacement,  may 
be  given  the  dislocation  directly  downwards  below  the  acetabulum,  down  and 
in  to  the  perineum,  down  and  out  on  to  the  tuber  ischii. 

The  symptoms  of  the  thyroid  dislocation  are :  the  limb  is  a  little  flexed  and 
somewhat  abducted  and  the  body  is  bent  forwards;  the  heel  is  raised  from 
the  ground  and  the  toes  point  down  and  either  straight  forwards  or  a  little 
outwards ;  the  head  usually  cannot  be  felt ;  there  is  a  hollow  over  the  situa- 
tion of  the  great  trochanter ;  inversion  and  extension  are  impossible ;  and 
the  limb  is  lengthened  one  to  two  inches. 

In  dislocation  directly  downwards,  the  limb  is  greatly  flexed  ;  the  toes  may 
point  in  or  out.  When  the  head  passes  out  on  to  the  tuberosity,  there  are 
great  flexion,  adduction,  and  inversion,  the  head  can  be  felt,  and  the  hollow 
over  the  trochanter  disappears ;  and  when  it  passes  in  to  the  perineum 
marked  flexion  persists,  but  the  limb  is  greatly  abducted  and  the  toes  may 
be  turned  in  or  out ;  the  head  is  plainly  felt  and  may  compress  the  urethra ; 
the  hollow  over  the  trochanter  is  very  deep. 

Treatment  of  Thyroid  Dislocations  by  Manipulation. — Flex  the 
limb  to  90  degrees,  and  abduct  it  slightly  to  disengage  the  head ;  then  rotate 
strongly  in  and  circumduct  inwards,  keeping  up  a  little  traction  by  the 
hand  beneath  the  knee.  Or  the  thigh  may  be  flexed  and  head  drawn  out 
by  a  towel,  pushed  out  by  the  foot  in  groin,  or  jerked  up  and  out ;  or  a  log 
may  be  placed  between  the  thighs  of  the  patient  whilst  he  sits,  and  the  head 
levered  out  over  it,  the  thigh  being  rotated  in. 

The  variations  in  the  above  procedure  necessary  to  reduce  the  rarer  down- 
ward dislocations  will  be  obvious ;  traction  at  90  degrees  is  useful  in  all. 

Forcible  traction  may  be  applied  to  the  reduction  of  thyroid  dislocations 
in  two  ways :  (1)  The  patient  may  be  laid  on  his  back  on  a  bed,  with  one 
of  the  bedposts  between  his  thighs,  and  close  up  to  the  perineum,  protected 
by  a  small  pillow  or  cushion.  Then  the  foot  is  drawn  inwards  across  the 
median  line  by  a  hand  passed  beneath  the  sound  limb  to  grasp  the  ankle,  so 
that  the  bedpost,  acting  as  a  fulcrum,  may  throw  the  head  of  the  femur  out- 
wards. The  foot  must  not  be  raised,  otherwise  the  head  of  the  femur  may 
slip  round  under  the  acetabulum  on  to  the  sciatic  notch.  (2)  The  pelvis 
may  be  fixed  sideways  by  a  broad  band,  and  the  pulleys  applied  to  the 
upper  part  of  the  thigh,  to  draw  it  outwards  at  right  angles  to  the  body ; 
whilst  the  knee  is  at  the  same  time  pulled  downwards  and  inwards. 
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Dislocations  Caused  by  Over- extension  and  Abduction. 

Dislocation  upwards  and  forwards  on  to  thepubes  and  subspinous  dislocation. 

Symptoms  of  Pubic  Dislocation. — The  thigh  is  slightly  flexed  and 
abducted,  but  completely  everted,  the  toes  pointing  straight  outwards ;  there 
is  a  more  or  less  deep  hollow  over  the  trochanter ;  the  head  is  felt  near  Pou- 
part's  ligament,  sometimes  beneath,  sometimes  inside  the  vessels;  inversion 
is  impossible  on  account  of  the  resistance  of  the  inner  limb  of  the  Y  and  of 
the  obturator  internus;  the  limb  is  shortened  about  one  inch.  When  the 
head  passes  in  as  far  as  the  symphysis,  the  inner  branch  of  the  Y  is  torn. 

In  the  subspinous  dislocation  there  is  less  flexion,  abduction,  and  eversion, 
and  the  head  lies  external  to  the  vessels.  The  support  given  to  the  neck  by 
the  Y-ligament  over  it  may  enable  the  patient  to  walk. 

Treatment. — Reduction  by  manipulation.  Draw  the  femur  downwards 
and  gradually  flex  it  to  90  degrees,  thus  causing  the  head  to  descend  to  the 
level  of  the  rent  in  the  capsule ;  now  rotate  in  and  circumduct  inwards, 
carrying  the  femur  as  far  over  towards  the  sound  side  as  possible.  A  towel 
may  be  used  to  draw  the  head  outwards. 

In  reduction  by  extension,  traction  should  be  made  in  a  direction  back- 
wards and  outwards,  and  counter-extension  by  a  perineal  band  running  in 
the  opposite  direction.  When  the  femur  is  drawn  down  sufficiently  its  head 
must  be  lifted  over  the  edge  of  the  acetabulum  by  a  towel  and  traction 
slacked  off. 

Of  the  remaining  very  rare  regular  dislocations — the  anterior  oblique,  in 
which  the  Y-ligament  is  sound,  and  the  supraspinous  and  everted  dorsal,  in 
which  its  outer  branch  is  torn — only  the  symptoms  can  be  here  given. 

In  the  anterior  oblique  the  limb  is  much  flexed,  completely  adducted,  and 
everted,  lying  across  the  top  of  the  other  thigh  ;  the  head  is  felt  on  the 
dorsum  ilii  not  far  from  the  anterior  superior  spine,  and  the  limb  is  greatly 
shortened.    Very  little  movement  is  possible. 

In  the  supraspinous  the  limb  is  a  little  abducted,  and  everted  so  com- 
pletely that  the  toes  may  point  backwards ;  sometimes  this  is  easily  cor- 
rected ;  the  head  is  felt  below  the  anterior  superior  spine,  but  the  trochanter 
is  found  with  difficulty.  The  limb  is  greatly  shortened  and  cannot  be  drawn 
down,  being  hooked  over  the  rectus ;  movements  are  tolerably  free. 

In  the  everted  dorsal  the  toes  may  be  pointing  backwards,  but  inversion 
can  be  produced  ;  the  head  is  felt  on  the  ilium  internal  to  the  trochanter, 
and  shortening  is  proportionate  to  the  height  at  which  it  is  situate ;  move- 
ments are  free. 

Irregidar  dislocations  may  simulate  any  regular  one  ;  but  manipulation 
soon  changes  their  signs,  the  stability  due  to  the  Y-ligament  being  gone. 
They  are  reduced  by  direct  traction  towards  the  socket,  aided  by  local  guid- 
ance; and  two  months'  rest  would  not  be  too  much  after  such  an  injury. 

The  treatment  of  dislocation  of  the  hip  complicated  by 'fracture  of  the  femur 
high  up,  is  (1)  to  endeavor  to  manipulate  the  head  into  the  socket;  if  this 
fails,  (2)  to  obtain  union,  and  after  eight  weeks  again  attempt  reduction  by 
manipulation.  If  this  also  fails,  or  the  bone  refractures,  there  is  nothing  for 
it  but  to  obtain  a  false  joint  with  as  good  movement  as  possible. 

Congenital  dislocation  is  more  common  in  the  hip  than  in  other  joints.  It 
may  occur  on  one  or  both  sides,  usually  on  both,  and  is  most  common  in 
females.  The  hips  are  wide,  flat,  the  trochanters  are  prominent  and  too 
near  the  crests ;  the  lumbar  spine  is  unduly  hollow.  The  patient  walks  with 
a  peculiar  waddle.  Both  the  head  of  the  femur  and  acetabulum  are  usually 
malformed.    Nothing  can  be  done  beyond  drawing  down  the  femora  by 
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weight-extension  for  some  weeks,  and  then  applying  a  weli-fitting  pelvic 
band  having  two  strong  pads  descending  from  it  to  press  on  the  tops  of  the 
femora  and  afford  them  firm  points  of  counter-pressure. 

Dislocations  of  the  Knee. — Dislocation  of  the  tibia  from  the  femur  is 
not  common ;  and,  when  it  does  occur,  is  rarely  complete.  In  most  cases 
the  tibia  is  thrown  inwards  or  outwards,  with  the  outer  tuberosity  on  the 
inner  condyle,  or  vice  versa ;  less  often  it  is  thrown  forward  and  still  more 
rarely  backward.  The  deformity  and  impediment  to  motion  will  distinguish 
the  accident.  The  displacement  must  be  rectified  by  simple  extension,  the 
knee  be  kept  at  rest  and  ice  applied  till  inflammatory  symptoms  have  sub- 
sided, and  the  limb  supported  by  a  well-padded  straight  back-splint  for 
several  weeks  afterward.  There  often  remains  a  permanent  inability  to 
keep  the  joint  firm  in  the  straight  position,  especially  after  complete  dislo- 
cations in  which  the  laceration  of  soft  parts  is  necessarily  severe.  As  a  con- 
sequence of  this  and  of  the  great  stretching  of  vessels,  inflammation  and 
gangrene  are  more  common  after  this  than  after  any  other  luxation.  When 
compound,  the  laceration  of  tissue  is  very  great,  and  amputation  will  often 
be  required  ;  but  if  the  structures  of  the  ham  are  sound,  an  attempt  should 
be  made  to  save  the  limb. 

Dislocation  of  the  Patella  may  occur  inivard,  which  is  extremely 
rare ;  or  outward,  which  is  much  more  common  and  natural,  seeing  that  the 
rectus  and  ligamentum  patellae  form  at  the  patella  a  very  obtuse  angle  open- 
ing outward.  This  dislocation  may  be  caused  either  by  direct  mechanical 
violence,  or  by  a  sudden  contraction  of  the  extensors  of  the  thigh  in  knock- 
kneed,  flabby  people.  The  knee  cannot  be  bent,  and  the  bone  can  be  felt 
in  its  new  situation.  There  is,  in  general,  no  difficulty  in  reducing  it  by 
means  of  the  finger  and  thumb,  if  the  knee  is  straight  and  the  leg  raised. 

There  is  one  variety,  vertical,  of  this  dislocation,  in  which  the  patella  is 
turned  round  on  its  long  axis,  so  that  one  edge,  usually  the  inner,  lies  im- 
mediately under  the  skin,  and  the  other  rests  on  the  trochlea  of  the  femur, 
where  it  is  firmly  fixed.  It  is  sometimes  extremely  difficult  to  replace,  at 
others  quite  easy.  In  one  instance,  the  surgeon  was  unable  to  reduce  it, 
though  he  divided  the  ligamentum  patellae,  and  cut  through  the  quadriceps 
at  its  insertion  into  the  patella;  death  followed  in  eleven  months,  in  conse- 
quence of  his  wounding  the  joint.  Three  cases  of  this  kind  are  given  by 
Cooper,  and  one  by  Ballingall ;  Streubel  states  that  of  120  cases,  about  one- 
sixth  were  vertical.  In  one  case  Mayo  succeeded  in  overcoming  the  diffi- 
culty by  bending  the  knee  to  the  utmost,  so  that  the  patella  was  drawn  out 
of  the  groove  in  which  it  was  lodged. 

Bending  the  knee  and  then  suddenly  extending  it  whilst  pressure  is  made 
on  the  free  border  of  the  patella  is  usually  successful.  The  difficulty  alluded 
to  must  arise  from  entangling  of  the  bone  among  the  aponeurotic  structures 
about  the  joint;  and  there  is  little  doubt  but  that,  in  a  case  of  real  difficulty, 
it  would  be  right  to  open  the  joint  antiseptically  and  to  seek  and  remove  the 
cause. 

The  patella  is  dislocated  upward  after  rupture  of  its  tendon  by  the  ex- 
tensor muscles.  This  rare  displacement  must  be  treated  like  a  fracture  of 
the  patella. 

Partial  Dislocation  of  the  Semilunar  Cartilages. — In  sudden 
twists  of  the  knee-joint  from  tripping  and  like  accidents,  the  internal,  or 
much  more  rarely  the  external,  semilunar  cartilage  may  slip  out  of  place 
and  become  wedged  in  between  the  tibia  and  femur.  The  symptoms  are 
sudden,  extreme,  and  sickening  pain,  and  inability  to  stand  or  straighten 
the  limb,  with  an  interval  between  the  bones  on  the  side  of  the  joint  affected ; 
sometimes  the  displaced  cartilage  may  be  felt  under  the  skin.  Effusion 
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quickly  sets  in.  This  accident  generally  happens  to  people  of  relaxed 
habits,  and  is  very  liable  to  recur,  especially  if  the  joint  becomes  the  seat  of 
effusion.  In  a  case  dissected  by  Sir  W.  Fergusson,  the  external  semilunar 
cartilage  was  found  to  be  torn  from  its  connection  with  the  tibia  except  just 
at  its  extremities,  and  Godlee  found  it  in  the  intercondyloid  space.  The 
best  way  of  restoring  the  part  to  its  place  is  to  place  the  patient  on  the 
affected  side,  with  the  knee  bent,  and  rotate  the  tibia  gently  on  its  axis. 
This  manoeuvre  may  be  repeated  at  intervals  until  success  is  attained. 
Sometimes  the  fibro-cartilage  becomes  replaced  by  its  own  elasticity,  exten- 
sion then  becomes  possible.  The  patient  should  rest  for  a  fortnight  and  put 
on  an  elastic  knee-cap  before  he  moves  about. 

When  the  displacement  is  irreducible,  movement  must  be  practised,  and 
after  a  time  the  knee  will  become  quite  useful.  In  recurrent  displacement 
prolonged  rest  with  a  view  to  obtaining  fixation  is  useless.  It  might  in 
some  cases  be  possible  to  find  the  cartilage  and  sew  it  to  the  capsule. 

Dislocation  of  the  Head  of  the  Fibula  is  infrequent,  except  as  a 
consequence  of  rickety  deformity  or  relaxation  of  the  ligaments  from  weak- 
ness, which  must  be  treated  by  cold  douche,  friction  with  liniments,  and 


bandages,  with  a  pad  to  press  on  the  head  of  the  bone ;  or  it  may  result 
from  rheumatic  effusion  into  the  joint  cavity,  to  be  treated  by  pressure, 
iodine  paint,  and  iodide  of  potassium.  Two  cases  caused  by  violence  are 
given  in  Sir  Astley  Cooper's  work ;  the  head  of  the  bone  could  be  felt  to 
pass  more  backward  than  natural,  and  could  be  moved  by  the  finger.  The 
pad  of  a  tourniquet  was  employed  to  keep  it  in  its  place. 

Dislocation  of  the  Ankle  is  generally  caused  by  jumps  from  great 
heights,  or  from  carriages  in  motion,  or  by  violent  twists,  and  may  occur  in 
four  directions,  each  of  which  is  often  complicated  with  fracture  of  the  tibia 
or  fibula,  or  both.    1.  Dislocation  of  the  foot  outward  or  tibia  inward  is  the 


Fig.  122. 


Fig.  123. 


Unreduced  dislocation  of  the  tibia  inward,  with 
fracture  of  fibula  ;  from  a  cast  taken  by  Mr.  Wil- 
mott,  of  St.  Mary's  Hospital,  a  year  and  a  half 
after  the  accident.  There  was  no  attempt  at  re- 
duction. 


Astragalus  displaced  upward  between  tibia  and 
fibula.  Accident  of  five  years'  standing ;  no  at- 
tempt had  been  made  at  reduction.  There  was 
no  fracture.    From  a  cast  by  Mr.  W'ilmott. 
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most  common.  It  is  usually  attended  with  fracture  of  the  lower  third  of  the 
fibula  (Pott's  fracture),  and  may  be  easily  known  by  the  side  of  the  foot 
turning  outward,  and  its  inner  edge  turning  downward,  with  great  projection 
of  the  internal  malleolus  and  crepitus  of  the  fibula  on  being  straightened.  2. 
Dislocation  of  the  foot  inward,  or  tibia  and  fibula  outward,  is  attended  with 
fracture  of  the  internal  malleolus,  and  may  be  known  by  the  side  of  the  foot 
turning  inward.  3.  In  dislocation  of  the  foot  backward  the  foot  appears 
shortened,  the  heel  lengthened,  and  the  toes  point  downward.  There  is  also 
a  partial  dislocation  backward,  in  which  the  tibia  is  half  displaced  from  the 
astragalus,  and  the  fibula  broken ;  the  foot  appears  shortened  and  immov- 
able, and  the  heel  cannot  be  brought  to  the  ground.  4.  A  dislocation  for- 
ward has  been  described,  but  it  must  be  very  rare.  Sir  A.  Cooper  never 
saw  it.  The  case  described  by  Mr.  Colles  was  probably  a  transverse  fracture 
of  the  tibia  and  fibula  just  above  the  joint,  with  displacement  backward.  5. 
The  astragalus  may  be  thrust  up  between  the  bones  of  the  leg,  as  represented 
in  Fig.  123. 

Treatment. — These  injuries  may  be  so  various  and  complicated  that  it 
is  impossible  to  lay  down  particular  rules  for  every  variety,  although  the 
general  principles  are  clear.  Reduction  must  be  effected  as  soon  as  possible, 
and  for  this  purpose  the  patient  may  either  be  laid  on  the  side  or  back,  with 
the  knee  and  hip  bent.  Then  an  assistant  holds  firmly  the  leg  just  below 
the  knee,  and  the  surgeon  grasps  the  instep  with  one  hand  and  the  heel  with 
the  other,  and  makes  extension  (aided  by  pressure  on  the  end  of  the  tibia), 
till  he  has  restored  the  natural  shape  of  the  parts.  The  limbs  must  be  put 
up  with  a  Cline's  splint  on  each  side  and  slung  in  a  swing,  in  the  same 
manner  as  in  fracture  of  the  lower  part  of  the  leg — taking  care  to  keep  the 
great  toe  in  its  proper  line  with  the  patella.  After  swelling  has  subsided, 
the  starch  bandage  may  be  applied.  Chloroform  may  be  administered,  to 
render  reduction  more  easy,  and  opium  in  regular  doses  afterward,  to  pre- 
vent displacement  by  twitching  and  spasm. 

Compound  Dislocation  Of  the  Ankle-joint  is  the  most  frequent 
example  of  this  kind  of  injury.  If  the  wound  in  the  integument  does  not 
heal  by  the  first  intention  the  joint  becomes  septic,  it  inflames ;  suppuration 
occurs  in  about  five  days  ;  much  of  the  cartilage  is  destroyed  by  ulceration ; 
at  last  the  wound  is  filled  with  granulations,  and  the  patient  may  recover 
with  a  tolerably  good  foot  in  from  two  to  twelve  months,  more  or  less  anky- 
losis having  occurred.  The  first  thing  to  be  done  is  to  wash  away  all  dirt  with 
some  reliable  antiseptic,  with  which  the  recesses  of  the  joint  are  to  be  well 
syringed  (p.  239) ;  to  remove  any  shattered  pieces  of  bone  gently  with  the 
fingers,  and  then  to  reduce  the  bone  to  its  place ;  slightly  enlarging  the 
wound  in  the  skin,  if  necessary,  to  effect  this  without  violence.  If  it  is  very 
difficult  to  return  the  end  of  the  tibia,  or,  if  it  is  much  shattered,  or  stripped 
of  periosteum,  it  is  better  to  saw  it  off.  The  foot  must  be  held  at  a  right  angle 
whilst  either  a  large  gauze  or  a  permanent  wool  dressing  is  applied.  If  desired, 
drainage  holes  may  be  made  before  reduction  by  cutting  down  on  dressing 
forceps  thrust  from  the  wound  backward  to  one  side  of  the  tendo  Achillis. 
The  leg  may  then  be  placed  on  a  Macintyre  or  Arnold's  splint,  or  two  side- 
splints  may  be  used ;  care  must  be  taken  not  to  let  the  foot  be  pointed,  nor 
be-turned  to  either  side.  The  remaining  treatment  is  the  same  as  that  of 
compound  fracture,  and  the  rules  which  are  given  as  to  the  necessity  of 
amputation  are  the  same  in  both  cases. 

Dislocations  of  the  Foot. — The  most  important  of  these  are  the  dislo- 
cations of  the  astragalus,  which  may  be  separated  from  its  connection  with 
the  tibia,  fibula,  scaphoid,  and  os  calcis  in  various  ways.  Sometimes  it  is 
thrown  forward  and  inward,  so  as  to  project  on  the  inner  surface  of  the  foot ; 
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and  in  this  case  there  appears  an  unusual  projection  below  and  in  front  of 
the  inner  ankle,  and  a  corresponding  depression  below  the  outer  one  whilst 
the  foot  is  more  or  less  everted ;  more  often  it  is  thrown  forward  and  outward, 
and  rests  upon  the  greater  process  of  the  os  calcis  whilst  the  foot  turns  in. 
If  these  dislocations  are  simple,  reduction  should  be  immediately  attempted 
by  extension;  chloroform  will  be  needed,  and  perhaps  the  pulleys,  for  the 
reduction  is  often  a  work  of  difficulty ;  but  patience  and  good  management 
will  usually  succeed.  Chloroform  ought  to  render  unnecessary  the  dividing 
of  the  tendons  of  refractory  muscles,  unless  they  intervene  between  the  bone 
and  its  socket  in  such  away  as  to  prevent  replacement.  Lastly,  the  astrag- 
alus may  be  dislocated  backward,  projecting  behind  the  ankle-joint,  and  pro- 
truding on  one  or  other  side  of  the  tendo  Achillis.  This  displacement,  if 
only  partial,  it  will  be  extremely  difficult  to  rectify  ;  and  if  complete,  it  will 
most  likely  be  impossible.  If  the  dislocation  is  compound,  and  the  bone 
cannot  be  replaced,  or,  if  it  is  much  shattered,  it  may  be  dissected  out.  It 
was  formerly  considered  that  if  the  skin  be  not  broken,  it  is  better  to  leave 
the  displaced  bone.  Even  if  the  skin  does  not  slough  and  render  the  dislo- 
cation compound,  these  dislocations  generally  cripple  the  foot.  With  anti- 
septics, therefore,  the  surgeon  would  probably  do  the  best  for  his  patient  by 
at  once  excising  an  irreducible  bone.  If,  however,  sepsis  after  operation  is 
to  be  feared  and  sloughing  is  not  imminent,  it  is  best  to  wait  till  the  parts 
round  the  ankle  are  healed,  and  then  to  dissect  out  the  displaced  bone,  ren- 
dering the  foot  bloodless  first.  In  some  dislocations  (subastragaloid)  the 
astragalus  may  be  separated  from  the  other  tarsal  bones,  preserving  its  con- 
nections with  the  tibia  and  fibula,  so  that  these  may  be  regarded  merely  as 
varieties  of  dislocation  of  the  ankle-joint,  in  which  the  tibia  and  fibula  carry 
the  astragalus  with  them  in  their  displacement. 

Besides  these,  the  anterior  tarsal  bones  with  the  toes  may  be  dislocated 
from  the  os  calcis  and  astragalus.  The  cuneiform  bones  may  be  dislocated 
upward  from  the  navicular,  the  metatarsal  bones  from  the  tarsal,  and  the 
toes  from  the  metatarsal.  In  any  of  these  cases,  the  proper  position  of  the 
parts  must  be  restored  as  much  as  possible  by  pressure  and  extension,  and 
be  preserved  by  bandages  ;  but  reduction  will  often  be  very  difficult,  if  not 
impossible,  and  excision  necessary. 

Diseases  of  Joints. 

General  Pathology. — A  joint  is  made  up  of  four  parts  :  (1)  the  bone- 
ends,  covered  by  (2)  cartilage,  held  together  by  (3)  ligaments,  which  are  lined 
by  (4)  synovial  membranes.  It  is  surrounded  by  soft  parts  to  which  disease 
may  spread  from  the  joint,  or  vice  versa.  Of  the  four  above-named  structures, 
two — the  synovial  membranes  and  the  bones — are  of  infinitely  greater  impor- 
tance as  starting-points  of  disease  than  the  others — cartilages  and  ligaments — 
which  are  dense  and  non-vascular,  or  almost  so,  and  therefore  little  prone  to 
exhibit  the  primary  signs  of  inflammation  ;  secondarily,  they,  especially 
cartilage,  frequently  suffer.  The  inflammations  of  joints  may  consequently 
be  divided  into  two  classes,  synovial  and  osteal,  according  as  they  start  in  the 
synovial  membrane  or  bone.  But  directly  the  causes  of  an  osteal  inflam- 
mation pierce  the  cartilage,  the  synovial  membrane  becomes  affected  ;  and 
it  is  very  common  for  disease  starting  in  the  synovial  membrane  to  extend 
to  the  bone.  Inflammations  which  tend  ultimately  thus  to  involve  all  the 
structures  of  a  joint  are  usually  grouped  under  the  name  Arthritis;  those 
limited  to  the  synovial  membrane  under  Synovitis. 

Every  stage  of  inflammation  may  be  met  with  in  joints,  as  in  bursse  and 
sheaths  of  tendons.    The  slightest  forms  are  those  characterized  by  effusion 
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of  serous  fluid,  acute  or  chronic,  from  the  vessels  of  the  synovial  membrane 
into  the  cavity  of  the  joint.  We  may  find  some  swelling  and  hyperemia  of 
the  synovial  membrane,  especially  of  its  processes,  and  effusion  of  a  clear  or 
turbid  pinkish-yellow  fluid  into  the  joint  (Synovitis  serosa  acuta).  Or,  the 
hypersemia  may  be  very  slight,  the  synovial  membrane  gets  opaque  and 
somewhat  thick,  and  pours  out  a  watery  straw-yellow  fluid,  which,  if  in  large 
amount,  causes  the  ligaments  ultimately  to  stretch,  and  renders  the  joint 
loose  and  insecure  (S.  serosa  chronica,  hydrops  articuli).  In  these  chronic 
inflammations  it  is  common  to  find  hypertrophy  of  the  synovial  fringes  and 
multiplication  of  their  processes,  so  that  the  interior  of  the  joint  shows  a  few 
small  pedunculated,  connective  tissue  growths,  or  (Fig.  124)  is  universally 

papillary  (S.  papillaris'),  or  some  of  the 
growths  may  be  of  considerable  size  and 
tuberous  (S.  tuberosa).  This  hyperplastic 
synovitis  is  especially  common  in  rheumatoid 
arthritis  ;  and  in  cases  of  hydrops  this  state 
of  the  membrane  often  seems  to  keep  up  the 
effusion. 

In  more  acute  cases  shreds  of  fibrin  ap- 
pear in  the  fluid  and  on  the  surfaces  of  the 
joint,  the  hypersemia  of  the  synovial  mem- 
brane increasing  (S.  serqfibrinosa) ;  but  the 
shreds  have  no  tendency  to  organize  as  in 
the  peritoneum.  At  the  same  time  the 
number  of  white  cells  in  the  fluid  increases, 
it  becomes  cloudy,  and  in  still  more  intense 
forms  ultimately  purulent  (S.  purulenta). 
This  may  occur  with  very  little  swelling  or 
other  change,  remaining  post-mortem,  of  the 
synovial  membrane,  the  pus  coming  from  the 
surface  of  the  membrane  much  as  it  escapes 
from  a  mucous  surface  in  purulent  catarrh. 
Consequently,  these  cases  are  spoken  of  as 
catarrhal  suppuration  (Volkmann).  But  in 
acute  "  idiopathic "  or  septic  suppuration 
(suppurative  arthritis)  the  pus  is  thick,  the 
synovial  membrane  greatly  swollen,  injected, 
and  ecchymosed,  its  folds  and  processes 
prominent,  the  superficial  parts  hypersemic  and  oedematous  for  some  distance. 
The  cartilage  seems  to  necrose  and  wear  away  rapidly  at  points  of  pressure  ; 
no  cell-growth  is  found  absorbing  it.  Caries  and  necrosis  of  bone  follow. 
Commonly,  in  these  cases  the  pus  bursts  out  into  surrounding  tissues  through 
weak  spots  in  the  capsule,  or  abscesses  form  in  intermuscular  planes  as  the 
result  of  deep  lymphangitis.  It  is  by  no  means  uncommon  in  these  cases  of 
acute  suppuration  to  find  the  effusion  more  or  less  markedly  hemorrhagic. 

Naturally,  an  acute  arthritis  may  occur  without  going  on  to  suppuration, 
the  pathological  appearances  being  much  the  same,  except  that  any  fluid  in 
the  joint  is  not  pus  and  is  usually  in  small  quantity. 

We  have  now  to  speak  of  chronic  arthritis,  inflammation  characterized  by 
cell-infiltration  of  the  tissues  rather  than  by  the  accumulation  of  fluid  in 
tissue  interspaces  ;  it  is  the  parallel  of  chronic  osteomyelitis  and  similar  dis- 
eases classed  together  by  German  writers  under  the  heading  "  granulirende 
Entziindungen."  It  is  in  this  form  that  the  distinction  of  primary  synovial 
and  osteal  varieties  is  specially  important. 

The  first  signs  of  chronic  synovial  arthritis  would  seem  to  be  a  tendency  for 


Fig.  124. 


Papillary  synovitis  of  the  knee.  St. 
Mary's  Museum. 


MORBID  ANATOMY  OF  ACUTE  ARTHRITIS. 


317 


the  synovial  membrane  to  advance  over  the  cartilage  in  the  form  of  a  slowly 
contracting  vascular  rim ;  this  is  often  seen  in  joints  which  have  been  kept 
long  at  rest,  especially  in  the  neighborhood  of  fractures  or  ostitis.  When 
resulting  from  simple  rest,  the  exciting  cause  and  nature  of  the  process  are 
not  evident,  and  it  can  scarcely  be  regarded  as  inflammatory. 

As  the  disease  advances  the  synovial  membrane  thickens,  in  some  cases 
from  one-half  to  three-quarters  of  an  inch,  in  others  but  slightly  ;  any  natural 
folds,  such  as  the  alar  ligaments  in  the  knee,  become  much  enlarged  and  new 
folds  appear.  The  tissue  of  which  the  synovial  membrane  now  consists  is  of 
pinkish-gray  or  yellowish  aspect,  often  granular  on  the  surface,  or  when  torn, 
and  its  vascularity  is  slight  in  the  commonest  form  (tubercular).  Not  un- 
commonly the  morbid  granulation  tissue  grows  out  through  some  weak  point 
in  the  capsule,  forming  apparently  an  extra-articular  focus.    Folds  consist- 


Fig.  125.  Fig.  126. 


Disorganization  of  the  knee-joint,  with  ulcera-  Caries  of  the  astragalus,  with  incipient 

tion  of  the  cartilages,  and  softening  of  the  ends  of  separation  of  the  cartilage.  From  the  King's 

the  long  bones.    From  a  preparation  in  the  Hun-  College  Museum, 
terian  Museum,  No.  918  A. 


ing  of  this  tissue  push  inward  over  the  cartilage,  adhere  to  and  erode  it,  not 
regularly  but  in  a  wormeaten  manner — hollows  and  actual  holes  alternating, 
with  perhaps  here  and  there  a  bit  of  healthy  cartilage.  In  time  the  cartilage 
is  entirely  removed  by  molecular  disintegration ;  or  the  granulation  tissue, 
which  now  invades  the  bone,  may  spread  between  the  cartilage  and  the  bone, 
and  separate  the  former  in  flakes  of  considerable  size  that  are  sometimes 
found  loose  in  the  cavity  of  the  joint.  Ordinary  caries  of  the  bone  now 
begins  and  advances  most  rapidly  at  the  points  of  greatest  pressure  between 
the  bones,  the  irritation  of  pressure  being  here  added  to  that  of  the  primary 
cause  of  the  disease.  It  is  by  no  means  uncommon  to  find  the  bones  deeply 
eroded  at  the  points  of  maximum  pressure  whilst  the  cartilage  is  fairly 
healthy  at  other  places.  The  thickening  of  the  synovial  membrane  may, 
however,  continue  for  many  months  or  even  years  without  destroying  carti- 
lage or  bone,  or  invading  ligaments  and  surrounding  soft  parts;  the  swollen 
membrane  may  then  be  almost  shelled  out  of  the  capsule.  In  other  cases, 
presumably  of  more  intense  irritation  or  of  feebler  resistance  on  the  part  of 
the  tissues,  the  round-celled  infiltration  spreads  widely  and  rapidly,  the  infil- 
trated ligaments  are  softened,  and  the  more  or  less  eroded  bones  become 
easily  displaced  upon  each  other  (Fig.  125).  Thus  is  produced  one  form  of 
pathological  dislocation  by  the  combination  of  softening  of  ligament,  erosion 
of  articulating  surfaces,  muscular  contraction,  and  faulty  position  of  the  limb. 
Another  form  occurs  early,  in  ball-and-socket  joints,  from  distention  of  the 
capsule  witn  fluid  and  faulty  position. 
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When  the  above  disease  starts  in  the  bone  (chronic  osteal  arthritis),  it  is 
secondary  to  a  chronic  osteomyelitis  of  the  epiphysis.  The  granulation  tissue 
eats  its  way  to  the  deep  surface  of  the  cartilage,  and  frequently  spreads  out 
between  this  and  the  bone  (Fig.  126),  detaching  large  pieces:  it  also  eats 
its  way  through  the  cartilage  at  several  spots,  round  nodules  of  granulation 
tissue  sprouting  through  small  holes  into  the  joint.  The  cavity  of  the  joint 
and  the  synovial  membrane  thus  become  infected  by  the  noxa,  and  the  result 
is  much  the  same  as  that  above  described.  Osteomyelitis  of  the  epiphysis 
may  produce  simple  caries  (p.  279)  of  the  end  of  the  bone,  slight  or  very 
extensive,  or  small  sequestra  may  form  ( C.  necrotica,  p.  279) ;  but  in  more 
acute  cases,  pieces  of  large  size  or  even  the  whole  epiphysis  may  die. 

Sclerosing  ostitis  is  rare,  but  may  occur ;  and  in  some  forms,  osteoplastic 
periostitis  is  found  about  the  bone-ends,  causing  thickening  of  them  or  the 
growth  of  irregular  osteophytes. 

There  are  many  causes  which  may  give  rise  to  a  chronic  arthritis  such  as 
the  above,  and  it  is  probable  that  all  are  of  an  infective  nature.  There  is 
one,  however,  which  acts  much  more  commonly  than  any  other,  viz.,  the 
bacillus  of  tubercle.  As  a  rule,  it  is  very  sparsely  distributed,  and  is  therefore 
difficult  to  demonstrate  microscopically ;  and  cultivations  and  inoculations 
not  uncommonly  fail.  But  the  disease  is  notoriously  scrofulous,  frequently 
occurring  with  other  more  rapidly  progressing  lesions,  the  tubercular  nature 
of  which  is  consequently  more  easily  demonstrable ;  and  acute  tuberculosis 
ranks  high  among  the  causes  of  death.  Konig,  Schuller,  and  others  stale 
that  tubercles  are  constantly  present  in  the  granulation  tissue  ;  and  it  is  now 
fairly  established  that  the  ordinary  chronic  arthritis  is  really  a  local  tuber- 
culosis like  the  commonest  form  of  chronic  osteomyelitis  (p.  279).  The 
minute  structure  of  the  synovial  membrane — the  diffuse  round-celled  infil- 
tration, containing  scattered  tubercles,  which  may  be  rare — is  shown  in  Figs. 
S,  9,  and  10. 

The  tendency  here,  as  elsewhere,  of  tubercular  granulation  tissue  is  to 
caseate  and  soften  into  thin  puriform  fluid,  which  sooner  or  later  makes  its 
way  to  the  surface  and  escapes,  leaving  a  sinus  into  the  interior  of  the  joint. 
Not  uncommonly  the  abscess  seems  localized  and  extra-articalar,  due  to  the 
softening  of  some  cell-mass  outside  the  capsule ;  but  on  laying  it  open  freely, 
an  opening  in  the  capsule  may  almost  always  be  found. 

Instead  of  suppurating,  the  infiltrating  cells  may  be  absorbed  or  trans- 
formed into  fibrous  tissue,  which,  in  its  turn,  may  ossify;  fibrous  or  bony 
ankylosis  results. 

The  same  may  occur  after  suppuration. 

The  term  fungous  arthritis  is  often  applied  to  cases  in  which  there  is  thick- 
ening of  the  synovial  membrane  but  no  suppuration. 

The  peculiarities  of  rheumatic  and  gouty  inflammations  of  joints  will  re- 
ceive notice  in  sections  devoted  to  the  subject. 

The  Etiology  of  Inflammation  of  Joints. — The  causes  of  inflamma- 
tion of  joints  may  be  ranged  in  four  groups:  (1)  direct  injury;  (2)  extension 
from  surrounding  parts;  (3)  infection  through  the  blood;  (4)  nervous 
causes  (?).  These  causes  sometimes  produce  an  acute,  sometimes  a  chronic 
inflammation  without  our  being  able  to  account  for  the  difference ;  though 
this  doubtless  lies  in  variation  of  intensity  of  the  cause,  or  of  the  resistance 
of  the  tissues,  or  in  the  existence  of  undetected  causes. 

1.  The  traumatic  causes  include  blows,  wrenches  and  strains,  over-use, 
penetrating  wounds,  burns,  etc.,  and  exposure  to  cold.  The  three  former 
give  rise  chiefly  to  acute  or  chronic  effusion  into  the  joint,  frequently  follow- 
ing on  hsem arthrosis.  Wounds  may  produce  any  degree  of  inflammation 
from  serous  effusion  to  the  most  intense  suppuration,  and  the  latter  is  always 
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much  to  be  feared  from  a  septic  wound ;  it  is  due,  of  course,  to  the  action  of 
chemical  irritants  (products  of  decomposition)  upon  the  synovial  membrane, 
and  not  to  the  injury  done  by  the  wound.  The  effect  of  cold  seems  also  to 
be  very  various,  every  stage  of  inflammation,  from  the  most  chronic  to  the 
most  intense,  being  attributed  to  it.  In  the  latter  cases  it  probably  acts  only 
as  a  depressant,  enabling  some  infective  cause  to  settle  and  grow  where  pre- 
viously it  could  not  do  so.  All  kinds  of  injuries,  especially  the  mechanical, 
act  thus  when  they  seem  to  excite  chronic  arthritis  (synovitis  granulosa,  tuber- 
culosa). This  seems  to  be  the  class  in  which  gout  should  be  placed,  its  char- 
acteristic arthritis  being  apparently  due  to  the  deposit  of  needles  of  urate  of 
soda  in  the  cartilage,  and  later,  in  synovial  membrane,  ligaments,  and  bones ; 
but  as  such  deposits  are  found  in  joints  which  have  never  been  inflamed,  the 
etiology  is  doubtful. 

2.  The  origin  of  arthritis  by  extension  is  seen  in  the  serous  or  purulent 
effusion  which  sometimes  occurs  in  acute  infective  periostitis,  especially  with 
separation  of  the  epiphysis,  and  in  the  epiphysitis  of  congenital  syphilis,  also 
in  chronic  arthritis,  secondary  to  osteomyelitis  of  the  epiphysis.  Superficial 
inflammations,  especially  erysipelas,  may  cause  some  form  of  inflammation 
of  a  joint  over  which  they  pass. 

3.  Many  infective  poisons  are  conveyed  to  joints  by  the  blood  and  excite 
inflammation  in  them ;  and  the  different  poisons  excite  different  effects. 
Hiiter  speaks  of  these  metastases  as  secretory,  believing  that  the  organisms 
are  excreted  into  tbe  joint  with  the  synovia,  and  that  they  multiply  in  it 
and  excite  irritation ;  but  it  is  quite  as  likely  that  they  excite  inflammation 
of  the  synovial  membrane  just  as  M.  erysipelatis  causes  inflammation  of  the 
skin.  The  commonest  acute  infective  arthritis  is  the  pyozmic;  occasionally 
serous  or  serofibrinous,  it  is  usually  suppurative,  the  suppuration  being  fre- 
quently catarrhal,  but  often  leading  later  to  destructive  and  deep-seated 
changes.  There  is  scarcely  an  infective  fever  which  is  not  occasionally  com- 
plicated by  a  metastatic  joint  inflammation  ;  farcy,  scarlatina,  typhus,  and 
variola  may  be  specially  mentioned.  In  gonorrheal  rheumatism  an  acute 
synovitis  or  destructive  arthritis,  which  does  not,  as  a  rule,  suppurate,  occurs. 
In  both  early  and  advanced  syphilis  there  may  be  serous  effusion  into  joints 
with  pain  and  high  fever  much  resembling  acute  rheumatism ;  and  in  the 
latter  stages  chronic  thickening  of  the  synovial  membrane  may  occur :  but 
syphilitic  disease  of  joints  is  uncommon.  Its  diagnosis  rests  chiefly  upon  a 
syphilitic  history  and  the  results  of  treatment  (p.  114).  Of  tubercular  arth- 
ritis we  have  already  said  much ;  it  is  usually  the  most  typical  synovitis 
gran  ulosa,  much  more  rarely  a  chronic  catarrhal  suppuration  ;  and  the  earlier 
stages  of  inflammation  are  met  with  at  the  commencement  of  the  disease. 
The  nature  of  acute  rheumatism  polyarthritis  synovialis  (Hiiter)  itself  is  doubt- 
ful, but  its  very  frequent  association  with  endocarditis,  in  the  lesions  of  which 
cocci  are  found,  its  relation  to  endocarditis  maligna,  and  many  points  in  its 
clinical  history  incline  one  to  the  belief  that  it  is  an  infective  disease  char- 
acterized chiefly  by  acute  serous  or  serofibrinous  synovitis  which  very  rarely 
suppu  rates. 

4.  Nervous  Causes. — During  the  last  few  years  the  labors  of  Charcot 
and  others  have  revealed  the  occasional  association  of  somewhat  severe  forms 
of  arthritis  with  certain  diseases  of  the  brain  and  spinal  cord,  and  it  is  held 
by  many  that  the  nerve  lesions  stand  to  the  joint  lesions  as  cause  to  effect. 
The  point  will  be  more  fully  entered  into  in  the  section  upon  "Joint  Disease 
of  Nervous  Origin." 
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Synovitis. 

Acute  and  Subacute  Serous  Synovitis.  Causes. — The  commonest  is 
some  blow  or  strain,  much  less  often  a  penetrating  wound  that  heals  quickly, 
or  the  impaction  of  a  loose  body  between  the  bones;  extension  from  some 
neighboring  inflammation — e.  g.,  erysipelas,  or  lymphangitis,  or  ostitis  ;  the 
rheumatic,  gouty,  gonorrhoeal,  and  occasionally  syphilitic  poisons ;  sometimes 
a  serous  effusion  occurs  in  pyremia,  and  certain  cases  occurring  in  spinal  and 


Fig.  127. 


Section  of  knee,  enlarged  with  chronic  synovitis. 


cerebral  diseases  are  credited  with  a  nervous  origin.  Of  these  causes  that 
most  frequently  overlooked  is  probably  a  recent  or  old-standing  gonorrhoea; 
an  examination  is  necessary  to  eliminate  this. 

Symptoms. — The  joint  is  swollen,  hot  when  compared  with  the  other,  and 
somewhat  painful;  the  skin  over  it  is  very  slightly,  or  not  at  all  reddened, 
there  is  little  or  no  periarticular  oedema,  the  joint  is  not  flexed  unless  the 
swelling  is  great,  and  the  patient  can  move  it  freely  without  much  suffering ; 
the  muscles  are  not  wasted  ;  there  is  little  or  no  fever  unless  the  synovitis  is 
but  a  symptom  of  a  general  disease,  as  acute  rheumatism  or  gout. 

The  swelling  is  the  most  characteristic  symptom.  It  is  due  to  rapid  effu- 
sion of  fluid  into  the  synovial  cavity,  and  it  is  most  marked  or  points  where 
the  joint  capsule  and  the  surroundings  are  most  yielding  ;  the  synovial  mem- 
brane is,  as  it  were,  distended  by  an  injection,  and  the  eye  soon  gets  to  know 
the  shape  it  assumes  in  the  more  superficial  joints.  In  the  knee,  which  is 
the  joint  most  frequently  affected,  the  patella  is  pushed  bodily  forward,  the 
depressions  on  either  side  of  it  are  obliterated,  and  there  is  a  horseshoe- 
shaped  swelling  above  the  bone  extending  some  three  inches  up  the  femur. 
Unless  the  joint  is  very  tense,  sudden  pressure  on  the  patella  will  force  it 
down  on  to  the  femur  with  a  clear  tap ;  and  this  floating  of  the  patella  shows 
positively  that  the  swelling  is  due,  in  part  at  least,  to  fluid.  When  there  is 
but  little  fluid  in  the  joint,  floating  of  the  patella  may  often  be  obtained  if 
the  suprapatella  is  emptied  into  the  lower  part  of  the  joint  by  pressure  on  it 
with  one  hand,  whilst  two  or  three  fingers  of  the  other  are  placed  carefully 
around  the  centre  of  the  bone  and  used  to  depress  it.  Often  the  fingers  are 
placed  toward  the  lower  end,  depression  of  which  may  yield  a  tap  in  a  healthy 
joint.  But  before  seeking  for  this  sign  fluctuation  must  be  obtained,  and  this 
is  best  done  by  using  one  hand  as  above  described,  and  placing  the  other 
also  astride  the  lower  part  of  the  joint;  by  now  approximating  the  fingers 
and  thumb  of  one  hand,  fluid,  if  present,  will  be  forced  between  the  fingers 
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and  thumb  of  the  other.  When  there  is  but  little  fluid,  it  should  all  be 
forced  into  the  lower,  smaller  part  of  the  cavity  by  the  upper  hand.  It  is 
very  important  before  commencing  this  examination  to  see  that  the  extensor 
tendon  is  lax  and  the  patella  freely  movable. 

In  the  ankle,  fulness  is  found  behind  between  either  malleolus  and  the 
tendo  Achillis,  and  in  front  beneath  the  extensor  tendons,  raising  them  up ; 
fluctuation  may  be  obtained  from  in  front  of  to  behind  the  malleoli.  In  the 
hip,  ill-defined  fulness  below  Poupart  and  behind  in  the  hollow  between  the  tro- 
chanter and  the  pelvis  is  sometimes  found.  In  the  shoulder  there  is  general 
fulness  beneath  the  deltoid,  most  marked  in  front  ;  and  in  the  elbow  there  is 
a  very  characteristic  horseshoe-shaped  swelling  fitting  on  top  of  the  olecra- 
non, one  and  a  half  inches  beneath  the  triceps,  and  divided  into  two  lateral 
lobes  by  the  pressure  of  the  tendon  of  this  muscle. 

Terminations. — The  most  common  by  far  is  resolution  in  the  course  of 
one  to  three  weeks ;  but  the  effusion  may  persist,  all  acute  symptoms  subsid- 
ing (hydrops  articuli).  Much  less  commonlv  the  effusion  becomes  purulent, 
or  the  synovial  membrane  becomes  infiltrated,  and  the  case  ends  as  one  of 
chronic  synovial  arthritis.  Much  care  must  be  exercised  in  beginning  to  use 
the  joint  again,  as  relapses  are  easily  induced. 

Treatment. — By  far  the  most  important  point  is  the  arrest  of  all  move- 
ment, the  prevention  of  friction,  and  this  must  be  effected  variously  in  the 
different  articulations.  In  traumatic  cases  seen  early,  cold  may  be  applied 
in  the  hope  of  checking  effusion  ;  but  when  this  has  occurred,  and  in  non- 
traumatic cases,  glycerine  and  belladonna  and  hot  fomentations  are  far 
pleasanter  and  more  efficacious  in  promoting  absorption.  This  may  be 
hastened  by  aspiration,  an  operation  which  should  always  be  performed  to 
relieve  pain  from  tension.  When  acute  symptoms  have  subsided,  counter- 
irritation  by  tinct.  iodi.,  or  blisters,  or  firm  pressure  may  be  employed  ;  and 
finally,  a  Martin's  bandage  may  be  worn  for  two  or  three  weeks  after  aban- 
doning the  splint. 

For  Gonorrhceal  Synovitis  and  Arthritis,  see  p.  106.  This  is  too 
common  a  cause  of  apparently  spontaneous  joint  disease  to  be  forgotten. 
The  importance,  of  curing  the  discharge,  in  order  to  cure  the  joint,  renders 
the  discovery  of  the  cause  essential. 

But  little  is  certainly  known  of  syphilitic  joint  disease.  Lancereaux  recog- 
nizes two  forms:  a  secondary  synovitis  with  effusion  and  symptoms  of  acute 
rheumatism  (p.  114) ;  and  a  later  form  characterized  by  development  of  gum- 
mata  in  the  subsynovial  tissue.    This  is  a  subject  to  be  inquired  into. 

Mercury  or  iodide  of  potassium  must  be  given,  and  if  the  health  be 
broken,  endeavor  by  every  means  to  restore  it. 

Chronic  Serous  Synovitis  {hydrops  articuli)  may  be  left  after  an  acute 
attack,  or  may  begin  as  such,  being  due  to  injury,  overwork,  exposure  to 
damp  cold,  gleet,  chronic  rheumatism  or  gout,  presence  of  loose  bodies,  or  of 
a  papillary  condition  of  the  synovial  membrane ;  often  no  cause  can  be 
found. 

Symptoms. — The  chief  or  only  physical  sign  is  fluid  swelling,  having  the 
shape  given  under  acute  synovitis  ;  there  is  no  flexion,  fixation,  wasting, 
heat,  redness,  or  pain,  but  only  a  sense  of  weakness  or  looseness  about  the 
joint  which  may  render  it  unreliable.  On  palpating  the  joint,  one  or  more 
papillary  growths  may  be  felt  slipping  beneath  the  fingers  but  evidently 
anchored  to  one  spot ;  or  a  loose  body  may  be  found  now  here,  now  there. 

The  knee  is  the  joint  most  often  affected. 

Treatment. — Rest  on  a  splint  is  always  of  great  importance,  and,  if  the 
lower  limb  is  affected,  the  patient  should  not  walk,  except  with  a  Thomas's 
splint.     Counter-irritation  is  of  little  value ;   and  strapping  over  ung. 
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hydrarg.  co.  is  not  much  better.  For  most  cases  repeated  aspiration  and 
the  constant  wearing  of  a  Martin's  bandage  as  tight  as  can  be  borne  is  the 
most  successful  treatment ;  and  it  is  wise  to  wear  the  bandage  for  six  months 
at  least  after  cure.  In  cases  which  do  not  yield  to  this  treatment,  Hiiter, 
Volk'mann,  and  Schede  recommend  the  injection  after  aspiration  of  three  to 
five  per  cent,  carbolic  lotion,  as  much  as  possible  to  be  again  withdrawn,  and 
this  is  to  be  repeated  if  necessary.  French  surgeons  similarly  inject  tr.  iodi 
diluted  with  three  parts  of  water,  but  suppurative  arthritis  has  resulted  from 
this  treatment.  It  should  here  be  said  that  the  aspiration  of  a  joint  or  other 
cavity  requires  the  closest  attention  to  asepsis;  the  instrument  must  be 
scrupulously  clean,  the  surface  to  be  punctured  should  be  scrubbed  with 
sublimate  lotion,  a  bit  of  wool  steeped  in  this  may  be  kept  round  the  needle, 
and  the  puncture  must  be  carefully  closed  with  a  wisp  of  wool  and  collodion. 

Should  all  these  methods  fail,  recourse  may  be  had  to  drainage  of  the 
joint  if  the  surgeon  can  rely  upon  his  antiseptics.  This  is  effected  by  opening 
the  largest  portion  of  the  synovial  membrane,  inserting  a  tube  and  retaining 
it  for  a  fortnight  or  so.  Any  loose  body  must,  of  course,  be  removed,  and 
sometimes  in  thus  opening  a  joint,  synovial  folds — e.  g.,  alar  ligaments — will 
be  found  red  and  swollen.  Such  may  be  excised.  In  cases  of  papillary 
synovitis,  a  few  growths  may  be  got  at  and  removed  from  an  incision,  but 
cure  of  such  a  joint  as  that  in  Fig.  124  could  be  effected  by  excision  of  the 
synovial  membrane. 

Arthritis. 

Acute  Arthritis  and  Acute  Suppurative  Arthritis. — The  causes 
are  :  septic  wounds,  exposure  to  cold  {acute  rheumatic  arthritis) ;  occasionally 
extension  from  erysipelas  or  other  superficial  inflammation,  from  the  bursting 
of  an  abscess  (suppurating  bursa  beneath  the  lig.  patellae)  of  the  soft  parts 
or  of  the  bone  into  the  synovial  cavity,  or,  much  more  commonly,  from  acute 
epiphysitis  of  syphilitic  or  other  origin  ;  most  frequent  by  far,  infection  during 
the  course  of  an  acute,  infective  disease,  especially  pyaemia ;  much  less  often 
of  the  acute  specific  fevers,  glanders,  or  dysentery. 

Symptoms. — The  disease  begins  usually  with  high  fever  and  perhaps  an 
intense  rigor;  the  joint  affected  is  the  seat  of  extreme  pain,  is  absolutely 
fixed  and  helpless,  and  the  patient  dreads  the  slightest  movement ;  swelling  is 
rapid,  the  oedema  spreads  up  and  down  the  limb  considerably  beyond  the 
limits  of  the  joint  concealing  the  outline  of  the  synovial  membrane  ;  the  skin 
now  reddens  over  the  whole  or  part  of  the  joint,  the  whole  limb  swells,  the  fever 
reaches  104°-105°  daily,  the  rigor  may  be  repeated,  and  the  patient  shows 
signs  of  rapid  exhaustion.  The  part  is  so  tender  and  the  oedema  so  consider- 
able that  it  may  be  impossible  even  now  to  be  sure  of  the  presence  of  fluid ; 
but  under  the  above  circumstances  an  exploratory  aspiration  should  be  made 
early.  If  nothing  is  done,  pus  escapes  either  superficially,  or  large  abscesses 
form  in  the  substance  of  the  limb.  The  patient  may  die  exhausted  by  pain 
and  fever,  or  of  some  septic  disease  ;  or  may  ultimately  recover  with  an 
ankylosed  joint  or  after  amputation  or  excision. 

The  acute  rheumatic  arthritis  generally  ends  after  some  weeks  in  ankylosis 
without  suppuration  ;  the  effusion  is  sero-fibrinous. 

Catarrhal  Suppuration  (Volkmann)  may  develop  in  cases  which  are 
primarily  serous  effusions,  or  it  may  result  from  many  of  the  causes  of  acute 
suppurative  arthritis — especially  puerperal  and  urethral  pyaemia,  and  the 
pyaemia  of  infants  ;  sometimes  also  from  gonorrhoea. 

Symptoms. — These  are  intermediate  in  intensity  between  acute  serous 
synovitis  and  acute  suppurative  arthritis.    In  many  cases  indeed  the  diag- 
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nosis  would  be  the  former,  there  is  so  little  exacerbation  in  the  constitutional 
state,  the  signs  of  inflammation  are  so  slight,  whilst  pain  may  not  be  com- 
plained of  at  all.  But  experience  has  taught  that  an  aspirator  will  almost 
surely  draw  off  a  sero-purulent  fluid  from  a  joint  which  during  the  course  of 
pytemia  had  been  accidentally  discovered  to  be  full  of  fluid.  That  there  is 
no  line  between  these  cases  and  the  last  group  goes  without  saying;  and 
uuless  the  pus  in  a  catarrhal  case  be  soon  removed,  destructive  arthritis  will 
set  in  in  most  cases. 

It  is  right  to  add,  by  way  of  caution,  that  the  most  surprising  differences 
occur  in  the  symptoms  of  joint  disease ;  thick  pus  may  cause  little  local  and 
still  less  general  reaction,  and  after  its  evacuation  recovery  may  occur  with 
perfect  movement,  as  is  by  no  means  uncommon  in  young  children  ;  a  catar- 
rhal suppuration  and  still  more  an  acute  arthritis  may  be  attended  by  very 
severe  symptoms  of  both  kinds. 

Treatment. — Absolute  fixation  is  of  the  first  importance,  and  if  the  joint 
is  in  a  bad  position  it  should  be  at  once  gently  straightened  under  chloro- 
form, and  fixed  upon  a  reliable  splint ;  then  belladonna  should  be  applied 
and  fomentations  assiduously  used.  If  the  local  and  general  symptoms 
point  to  the  presence  of  pus,  but  fluctuation  is  not  obtainable,  make  an  ex- 
ploratory aspiration.  If  the  symptoms  and  the  result  of  aspiration  show 
the  case  to  be  one  of  catarrhal  suppuration,  the  joint  may  be  emptied  and 
washed  out  with  1  in  20  carbolic;  and  this  may  be  repeated  if  fluid  re- 
gathers  without  more  acute  symptoms.  But  if  the  case  is  one  of  acute  sup- 
purative arthritis,  and  probably  in  all  cases  in  young  children,  the  proper 
treatment  is,  aseptically,  to  lay  the  joint  open  as  freely  as  possible.  Thus  in 
the  knee  an  incision  should  run  from  top  to  bottom  of  the  synovial  mem- 
brane on  each  side  along  the  line  of  reflection  of  the  synovial  membrane, 
and  sharp  hemorrhage  may  be  expected  from  the  enlarged  articular  arteries 
which  retract  into  the  dense  fibrous  tissue ;  dressing  forceps  should  then  be 
pushed  through  the  joint  on  the  outer  side  to  the  skin,  cut  down  upon,  and 
a  large  tube  introduced  here. 

Young  children  often  recover  under  most  disadvantageous  circumstances; 
but  in  adults  everything  depends  on  the  maintenance  of  rest  aud  asepsis. 
In  their  absence  all  the  changes  of  septic  arthritis  ensue.  Life  and  limb 
are  now  greatly  jeopardized  ;  sometimes  with  good  health  to  start,  fixation, 
free  drainage,  and  careful  dressing,  a  cure  will  be  effected  by  ankylosis;  in 
other  cases,  excision  of  the  joint  may  save  the  limb ;  in  others  again  the 
patient's  age  and  exhausted  condition,  and  the  existence  of  abscesses  bur- 
rowing far  up  the  limb,  will  necessitate  amputation  to  save  life.  In  the 
elbow  and  shoulder,  excision  may  be  performed  earlier  than  in  the  lower 
limb  joints;  for  the  results  of  excision  are  better  than  those  of  ankylosis. 
In  the  hip-joint,  excision  should  be  done  whenever  possible  to  avoid  the 
formidable  amputation. 

When  a  cure  by  ankylosis  is  tried  for,  the  humerus  should  be  fixed  to  the 
side  in  the  ordinary  hanging  position ;  the  elbow  should  be  fixed  at  95°- 
100°;  the  wrist  straight;  the  hips  straight;  the  knee  at  170°-175°  ;  the 
foot  at  right  angles  to  the  leg. 

Scrofulous  Disease  of  Joints,  White  Swelling,  Pulpy  Degenera- 
tion, Articular  Caries,  Chronic  Tubercular  Arthritis. — It  has 
already  been  stated  that  many  causes  lead  to  a  chronic  arthritis,  but  that 
the  disease  which  bears  the  above  names  is  of  tubercular  nature  (p.  318). 
Its  modes  of  origin — in  synovial  membrane  or  in  the  epiphyses — have  been 
given,  and  attention  has  been  drawn  to  the  fact  that  the  ultimate  result  is 
much  the  same  in  either  case,  except  that  cases  commencing  in  bone  are 
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much  more  liable  to  be  complicated  by  necrosis  and  the  presence  of  sequestra 
in  the  joint. 

The  disease  often  begins  subacutely  in  a  serous  synovitis  from  injury,  but 
more  frequently  it  starts  without  obvious  cause.  The  great  majority  of  the 
cases  occur  in  children  and  young  persons,  from  three  to  twenty  years,  but 
cases  are  not  very  uncommon  even  in  quite  old  people  (senile  struma). 

Symptoms. — The  first  is  uneasiness  and  pain  in  the  joint,  leading  early  to 
a  limp  if  a  lower  limb  joint  is  affected ;  not  uncommonly  pain  is  referred 
also  to  some  other  part  supplied  by  the  nerves  which  supply  the  diseased 
joint ;  thus,  pain  in  the  knee  is  almost  more  characteristic  of  hip-joint  dis- 
ease than  is  pain  in  the  hip.  Very  soon,  if  the  joint  be  superficial,  exami- 
nation shows  swelling,  and  this  is  soft  and  elastic,  "  pulpy,"  but  does  not 
actually  fluctuate,  though  it  is  sometimes  very  difficult  to  be  sure  of  this. 
At  first  all  characteristic  hollows  are  obliterated,  but  the  shape  of  the  syno- 
vial membrane  is  not  usually  so  well  shown  as  it  is  by  fluid ;  thus  the  knee- 
joint  tends  to  assume  a  uniformly  rounded  aspect,  the  widest  part  beiDg  at 
the  level  of  the  articulation  instead  of  above  the  patella,  as  in  hydrops. 
The  part  is  distinctly  warmer  than  its  fellow,  but  not  red  ;  on  the  contrary, 
it  is  pale,  the  skin  being  stretched  over  the  swollen  joint,  and  through  it  the 
blue  subcutaneous  veins  show  plainly.  The  swelling  is  rendered  more 
marked  by  the  rapid  wasting  of  muscle  that  occurs.  There  are  two  marked 
exceptions  to  the  rule  that  swelling  is  characteristic  of  this  affection — the 
shoulder,  in  which  wasting  of  the  deltoid  often  more  than  conceals  swelling 
of  the  synovial  membrane,  and  the  hip,  over  which  the  glutei  waste.  One 
of  the  earliest  signs  of  this  disease  is  limitation  of  the  movements  of  the  joint, 
and  this  limitation  increases  rapidly  as  the  case  goes  on.  At  the  same  time 
many  joints  in  this,  as  in  acute  arthritis,  assume  a  characteristic  position ; 
the  hip  becomes  flexed,  adducted,  and  rotated  in,  the  knee  flexed  and  rotated 
out,  the  ankle  more  or  less  extended,  the  elbow  more  or  less  flexed,  the 
shoulder  remains  in  the  humerus  hanging.  Various  reasons  have  been 
given  to  account  for  this  flexion  of  joints  in  arthritis.  Bonnet  believed  the 
position  assumed  by  the  joint  to  be  that  in  which  it  could  hold  most  fluid, 
and  to  be  due  to  distention;  but  we  do  not  see  these  positions  in  serous  syno- 
vitis, when  the  joints  are  much  more  tense  than  in  chronic  arthritis  ;  others 
say  that  the  flexor  muscles  are  stimulated  to  contract  by  a  reflex  from  the 
joint,  an  assumption  based  upon  the  fact  that  these  muscles  do  contract. 
It  seems  most  probable  that  many  of  the  positions  are  voluntarily  assumed 
to  obtain  security  from  injury  and  ease,  slight  flexion  being  the  position  in 
all  joints  in  which  the  joint  surfaces  are  least  pressed  together  by  tense  liga- 
ments ;  once  assumed,  the  positions  are  involuntarily  maintained. 

After  a  time,  sooner  or  later,  starting  pains  begin.  These  are  shooting 
pains  which  occur  just  as  the  patient  is  dropping  off  to  sleep,  waking  him 
up,  and  usually  causing  a  child  to  scream.  They  are  probably  due  to  move- 
ment of  tender  joint  surfaces,  permitted  by  the  relaxing  muscles ;  they  do 
not  necessarily  indicate  ulceration  of  cartilage. 

If  the  case  goes  still  further,  the  granulation  tissue  softens  at  one  or  more 
spots,  an  abscess  forms,  the  skin  reddens,  thins,  and  bursts,  and  thin  curdy 
pus  escapes,  leaving  a  sinus  which  may  remain  permanently  open  or  heal 
after  a  time.  A  probe  may  or  may  not  touch  bone.  In  other  cases  the 
synovial  cavity  fills  with  a  thin  puriform  fluid,  when  we  get  the  signs  of 
effusion  into  the  joint  together  with  those  of  arthritis.  Sometimes  the' 
thickening  of  the  synovial  membrane  cannot  be  felt  in  cases  which  have 
begun  apparently  as  hydrops;  but  if  a  markedly  turbid  fluid  is  drawn  off, 
the  prognosis  becomes  much  graver  and  the  diagnosis  will  need  to  be 
changed.    Examination  at  a  late  stage  will  probably  show  that  movements 
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which  are  normally  prevented  by  ligaments — e.  g.,  side  to  side  movements  in 
hinge  joints — can  be  obtained,  owing  to  softening  and  infiltration  of  the  liga- 
ments, and  at  the  same  time  the  bones  will  be  felt  and  heard  to  grate  over 
each  other.  These  signs  should  rarely  be  sought  for  unless  the  patient  is 
under  an  anaesthetic ;  nor  should  the  old  and  painful  test  of  striking  the 
heel,  and  thereby  driving  the  bones  roughly  together  at  the  ankle,  knee,  and 
hip,  be  practised.  It  is  quite  unnecessary  for  diagnostic  purposes.  Finally, 
destruction  of  ligaments  and  bones  may  lead  to  pathological  displacements 
and  dislocations. 

Terminations. — Recovery  may  occur  at  any  period — before  the  bones 
are  affected  in  synovial  arthritis,  after  this  event,  or  before  or  after  suppu- 
ration has  occurred.  Cases  which  do  not  suppurate  are  spoken  of  as  fungous 
arthritis,  and  are  parallel  with  caries  sicca.  It  is  not  uncommon  to  find  a 
patient  walking  about,  lame,  but  suffering  little  or  no  pain,  possessing  toler- 
ably free,  smooth  movement  of  his  knee  or  ankle,  of'  which  the  synovial 
membrane  is  swollen  till  it  is  one-half  or  three-quarters  of  an  inch  thick ; 
and  this  state  of  matters  may  last  even  for  years.  It  is  met  with  chiefly  after 
puberty  in  patients  whose  health  is  fair,  and  may  end  in  recovery  without  or 
with  abscess.  Once  this  disease  has  become  fairly  established  perfect  move- 
ment can  scarcely  be  hoped  for,  but  very  good  movement  may  be  left.  On 
the  other  hand,  ankylosis  may  be  complete  and  either  fibrous  or  osseous. 
The  limb  may  be  in  good  position,  or  in  such  faulty  attitude  as  to  be  worse 
than  useless.  But  in  a  large  number  of  cases  abscess  after  abscess  forms, 
and  the  patient  is  worn  out  by  pain,  wasting  discharge,  albuminoid  disease, 
and  hectic,  or  acute  tuberculosis  carries  him  off. 

Prognosis. —  Costeris  paribus,  this  depends  chiefly  on  the  age  and  health 
of  the  patient — the  younger  and  more  robust  fare  best. 

Treatment. — The  first  point  is,  by  the  most  judicious  use  of  the  means 
given  at  p.  98,  to  raise  to  the  highest  point  the  general  health ;  residence  at  the 
seaside  is  particularly  beneficial. 

Next  comes  the  provision  of  rest,  of  which  we  have  spoken  so  often.  The 
most  important  point  is  to  prevent  friction  of  the  joint  surfaces  against  each 
other ;  relief  from  pressure  is  quite  secondary.  When  the  shoulder  is  in- 
flamed, the  arm  should  be  secured  to  the  side  by  a  few  turns  of  bandage,  and 
the  hand  slung  high  ;  the  arm  must  not  be  put  through  sleeves.  The  elbow 
and  wrist  are  best  immobolized  by  plaster  of  Paris  over  wool,  which  exerts 
constant  pressure.  For  the  hip  and  knee-joints  no  splints  compare  with 
those  invented  by  H.  Thomas ;  for  the  hip,  a  Hamilton's  splint  with  parallel 
uprights  acts  fairly  well ;  for  the  ankle,  plaster  of  Paris  and  a  pin-leg  having 
a  support  for  the  leg  projecting  backward. 

Weight  extension,  one  to  six  pounds,  may  be  used  for  the  shoulder,  and  is 
commonly  used  for  the  hip  and  knee  with  distinct  advantage.  It  acts  really 
by  steadying  the  limb,  not  by  drawing  the  joint  surfaces  apart,  for  that 
would  require  a  very  heavy  weight ;  and  it  is  always  well  to  fix  the  body 
and  limb  of  the  patient  by  a  sheet  thrown  over  them,  and  heavy  sandbags 
laid  along  the  sides  of  the  trunk  and  limb.  If  a  Thomas's  splint  can  be  ob- 
tained it  should  be  used,  not  only  for  its  much  more  perfect  fixation,  but 
because  with  it  patients  can  live  in  the  open  air. 

Compression  sometimes  acts  well,  but  it  often  disappoints  ;  it  is  best  made 
by  a  Martin's  bandage,  and  should  be  constant. 

Counter-irritation  by  iodine,  blisters,  and  the  cautery  is  of  little  value ;  it 
sometimes  relieves  starting  pains  for  a  time. 

The  repeated  injection  of  two  to  three  grm.  of  three  to  five  per  cent,  carbolic 
lotion  into  the  swollen  tissue  was  strongly  recommended  by  Hiiter  in  fungous 
arthritis,  and  is  well  spoken  of  by  a  few  (rerman  surgeons;  most  seem  to 
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have  failed  with  it,  and  in  a  few  cases  in  which  I  have  tried  it  no  positive 
result  was  obtained. 

Ignipuncture  has  been  used  by  Richet  and  Kocher  in  similar  cases,  but 
does  not  seem  so  good  a  means  as  a  diffusible  chemical  on  the  one  hand,  or 
as  erasion  on  the  other  if  something  radical  is  to  be  undertaken. 

The  more  radical  modes  of  treatment  are:  erasion,  excision,  and  amputa- 
tion, and  it  is  still  a  moot  point  when  the  two  former  should  be  resorted  to. 
Two  views  are  held :  1.  That  good  food,  good  hygiene,  cod-liver  oil,  and 
sea-air,  with  perfect  rest  for  the  joint,  will  enable  a  large  proportion  of 
patients  suffering  from  tubercular  joint  disease  to  recover — if  they  can 
devote  two  or  three  years  or  even  longer  to  the  cure,  and  are  wealthy  enough 
to  obtain  the  advantages  above  mentioned.  The  result  hoped  for  is  a  more 
or  less  complete  ankylosis  in  the  best  position,  and  an  important  point  urged 
in  favor  of  expectancy  is  that,  in  growing  bones  (and  most  of  the  cases  occur 
in  children),  the  epiphyses  are  not  removed,  so  full  growth  may  be  expected 
unless  the  inflammation  leads  to  early  ossification.  It  must  be  admitted 
that  in  spite  of  this  treatment  a  good  many  cases  go  on  to  abscess,  and  some 
ultimately  require  complete  excision  or  amputation.  2.  Others  say,  if  it  is 
evident  that,  in  spite  of  the  most  favorable  conditions  that  can  be  secured 
for  a  patient,  the  disease  does  not  improve  within  a  reasonable  time  (three 
to  six  months),  or  that  it  is  going  on  to  abscess,  no  time  should  be  lost  in 
opening  the  articulation  so  freely  as  to  be  able  to  examine  the  synovial 
membrane  and  bone  surfaces  thoroughly,  and  then  removing  with  the  sharp 
spoon,  gouge,  scissors,  etc.,  every  particle  of  diseased  tissue.  This  may  be 
done  in  cases  of  synovial  arthritis  before  the  bones  are  affected,  when  only 
the  synovial  membrane  may  be  dissected  out ;  but  if  the  disease  has  gone 
further,  or  is  of  osteal  origin,  holes  must  be  gouged  in  the  joint  surfaces.  It 
is  only  when  the  case  has  been  treated  too  long  on  the  expectant  plan,  that 
the  epiphyses  require  removal,  and  excision  must  be  done  instead  of  erasion. 
After  this  operation  it  is  well  to  sponge  the  cavity  well  with  sublimate  lotion, 
and  then  to  rub  it  freely  with  iodoform.  The  wound  must  be  drained,  carefully 
sewn  up,  divided  ligaments  or  tendons  united,  the  joint  absolutely  fixed,  and 
a  permanent  antiseptic  dressing  applied.  Tolerably  rapid  union  may  be 
counted  upon,  but  it  will  be  necessary  to  wear  a  splint  for  a  few  months, 
that  all  may  become  solid.  The  advantages  of  early  erasion  are  therefore 
held  to  be :  that  it  greatly  shortens  the  course  of  the  disease,  and  gives  at 
least  as  good  results  as  the  expectant  plan  in  regard  to  mortality,  length  of 
limb,  and  movement  of  joint;  that  it  is  far  better  than  the  expectant  mode 
in  the  case  of  the  miserable  children  that  crowd  the  London  hospitals,  for 
whom  good  hygienic  conditions  and  often  perfect  rest  are  impossible ;  and 
lastly,  that  by  this  operation  a  possible  focus  of  general  infection  is  removed 
from  the  body  (p.  96).   Under  antiseptic  precautions  the  dangers  are  slight. 

To  be  successful,  erasion  must  be  early,  free,  and  thorough  ;  tubercular 
tissue  left  behind  will  probably  lead  to  recurrence  and  require  a  repetition 
of  the  operation.  The  presence  of  septic  sinuses  of  course  increases  the 
difficulty  of  treating  the  case,  but  does  not  require  any  change  in  principle. 

Against  erasion  it  must  be  admitted  that  recurrence  is  not  infrequent. 

Excision  must  be  done  in  cases  which  are  too  advanced  for  erasion,  and 
which  are  either  stationary  or  getting  worse.  In  the  upper  limb,  the  results 
in  suitable  cases  are  so  satisfactory,  that  the  operation  may  be  undertaken 
with  little  reluctance,  and  it  may  be  remembered  that  the  periosteum  regen- 
erates bone  more  freely  after  subperiosteal  excisions  for  early  disease  than 
for  advanced  destructive  arthritis  (Oilier) ;  but  in  the  lower  limb  it  must  be 
confessed  that  excision  of  the  hip  not  uncommonly  leaves  a  limb  which  is  of 
little  value  as  a  support,  the  head  and  neck  being  rarely  reproduced  to  any 
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appreciable  extent  and  union  being  ligamentous  ;  and  that  excision  of  the 
knee  sometimes  bends  entirely  out  of  shape  even  after  the  bones  appear 
soundly  united.  In  the  lower  limb,  therefore,  and  especially  where  the  hip 
is  concerned,  we  maintain  the  expectant  attitude  longer  than  in  other  cases. 
The  presence  of  sequestra,  which  can  be  guessed  at  only  from  early  suppura- 
tion and  chronicity  of  sinuses,  necessitates  opening  the  joint,  though  possibly 
excision  may  be  avoided.  In  very  young  children,  excision  causes  great 
shortening,  and  should  be  postponed  as  long  as  possible. 

Repair  after  excision  and  erasion  is  just  such  as  occurs  after  compound 
fractures  ;  if  the  periosteum  of  parts  removed  is  preserved,  they  will  be  more 
or  less  completely  reproduced  in  young  subjects. 

Amputation  is  the  final  resource,  and  is  required  where  excision  has  failed 
to  arrest  the  disease  ;  or  where  the  disease  of  bones  or  condition  of  soft  parts 
from  burrowing  of  pus  is  such  that  excision  could  not  succeed  ;  or  where,  in 
septic  cases,  the  patient  is  exhausted  by  hectic,  and  possibly  suffering  from 
albuminoid  disease,  and  requires  that  immediate  and  complete  relief  which 
only  removal  of  the  part  can  give.  Lastly,  amputation  is  almost  always 
required  in  cases  occurring  in  and  below  the  knee  after  thirty-five  ;  in  the 
upper  limb  excisions  may  be  done  much  later  with  fair  prospect  of  success. 

Gout. 

Gouty  Arthritis,  unlike  acute  rheumatism,  affects  first  the  smaller  joints 
and  then  the  larger,  generally  more  or  less  symmetrically.  If  the  attack  is 
not  the  first,  there  is  a  history  of  a  first  attack,  probably  between  the  ages  of 
thirty  and  forty,  which  began  almost  certainly  about  2  or  3  A.  M.,  often 
during  spring-time,  and  in  the  first  metatarso-phalangeal  joint.  The  pain 
is  extreme,  and  is  accompanied  by  moderate  fever,  which  seems  to  depend 
on  the  number  of  joints  affected  (Charcot),  and  lasts  several  hours ;  then 
perspiration,  having  neither  the  profuseness  nor  sourness  of  that  in  acute 
rheumatism,  breaks  out,  and  the  symptoms  are  relieved,  but  the  joint  is 
swollen,  bright  red,  shiny,  and  very  tender,  the  oedema  involves  the  neigh- 
boring part  of  the  foot,  and  the  veins  leading  from  the  joint  are  full.  The 
acute  symptoms  recur  twice  or  thrice  at  night,  and  then  with  decreasing 
intensity  for  seven  to  fourteen  days.  Desquamation  occurs  as  the  joint 
symptoms  subside.  The  tendency  is  for  these  attacks  to  recur — sometimes 
at  very  long  intervals,  again  quickly ;  generally  the  second  attack  comes 
one  to  two  years  after  the  first,  and  later  ones  at  shorter  intervals.  With 
each  attack  fresh  joints  are  liable  to  be  involved — from  the  periphery  toward 
the  centre;  and  the  more  widely  distributed  the  disease,  the  less  intense  do 
its  symptoms  become.  At  the  same  time,  masses  of  urate  of  soda  (chalk- 
stones,  tophi)  have  been  accumulating  in  ligaments,  bursa?,  and  fibrous  tissues 
around  the  joints,  in  the  sheaths  of  tendons  (usually  those  in  connection  with 
affected  joints),  and  in  the  cartilages  of  the  ear,  eyelid,  and  nose,  where  they 
form  small  yellow  nodules.  As  a  result  of  these  changes,  and  also  from  the 
fact  that  nodular  outgrowths  from  the  margin  of  the  cartilage  may  appear  as 
in  rheumatoid  arthritis,  the  joints  become  misshapen,  and  more  or  less  fixed; 
ultimately  they  may  become  completely  ankylosed,  for  the  infiltrated  car- 
tilage wears  away,  the  exposed  bone  is  irritated  by  friction  and  uratic  infil- 
tration, rarefactive  ostitis  is  set  up  (gouty  arthritis),  rest  is  given,  the  opposed 
surfaces  blend,  and  ossification  occurs.  Lastly,  the  chalk-stones  cause  irri- 
tation, the  skin  ulcerates  over  them,  and  the  most  chronic  sinuses  form  around 
the  joints.    This  is  very  common  in  the  hands. 

Gout  may  occur  even  in  children,  but  when  met  with  under  thirty,  or  in 
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women,  there  is  almost  always  a  strong  family  history.  The  tendency  of  the 
disease  to  skip  one  generation  is  well  known. 

The  Diagnosis  of  gout  is  often  of  great  importance  in  the  matter  of  treat- 
ment ;  it  will  be  assisted  by  a  family  history  of  gout,  which  is  strongly  hered- 
itary ;  by  the  patient's  being  of  the  male  sex ;  by  a  history  of  free  indulgence 
in  strong  alcoholic  drinks,  of  high  living,  dyspepsia,  and  a  sedentary,  luxu- 
rious life;  by  the  presence  of  lead  in  the  system,  and  by  the  discovery  of  uric 
acid  in  the  urine  or  in  the  fluid  of  a  blister  or  blood-serum  (Garrod).  It  is 
most  difficult  when  in  a  first  attack  several  joints,  including  large  ones,  are 
involved,  or  when  one  large  one  is  first  affected.  Usually,  the  diagnosis  of 
chronic  gout  from  rheumatoid  arthritis  is  not  difficult. 

Treatment. — In  gout  the  vin.  colchici  (n^x-xxx)  with  bicarbonate  of 
potash  is  the  main  remedy  for  cutting  short  the  attack  and  relieving  pain ; 
then  a  simple  dietary,  abstinence  from  alcohol,  Turkish  baths,  and  plenty  of 
exercise  are  to  be  insisted  on  (F.  149,  151,  158,  et  seq.). 

Kheumatism. 

The  synovitis  of  Acute  Rheumatism  may  be  hereditary,  often  follows 
exposure  to  cold,  and  the  first  attack  generally  occurs  under  thirty.  It 
affects  usually  the  larger  joints — knees,  ankles,  shoulders,  elbows,  and  wrists; 
but  any  may  suffer,  even  those  of  the  hands  and  feet.  It  is  rarely  monartic- 
ular, and  then  never  attacks  the  great  toe.  The  affected  joints  differ  from 
the  type  of  ordinary  acute  synovitis  chiefly  in  the  intensity  of  the  fever  and 
of  the  pain  by  which  its  onset  is  announced,  the  patient  beiag  afraid  of  the 
least  movement ;  at  the  same  time  the  joint  becomes  puffy  and  often  slightly 
red,  and  after  some  hours  effusion  occurs  into  it  with  relief  of  symptoms. 
(Edema  is  not  marked,  the  veins  are  not  full,  and  desquamation  does  not 
occur.  Only  one  joint  may  be  affected,  or  very  many,  but,  as  a  rule,  only 
two  or  three  are  affected  at  once ;  it  is,  however,  a  strongly  marked  charac- 
teristic of  the  disease  that  as,  after  a  few  hours  or  days,  one  joint  gets  well, 
another  becomes  painful  and  swollen,  and  the  same  joint  may  be  affected 
more  than  once  in  the  same  attack.  The  diagnosis  will  be  facilitated  by  the 
marked  continued  but  irregular  fever  (often  out  of  all  proportion  to  the  joint 
lesions,  and  apparently  primary  or  independent  of  these  or  of  visceral  com- 
plications), profuse  sour  sweating,  endocarditis,  and  inflammations  of  serous 
membranes  which  occur  more  or  less  frequently  in  the  disease,  and  charac- 
teristic early  ansemia.  It  is  chiefly  in  subacute  cases  that  difficulty  will 
occur.  In  these  the  fever  is  less  intense,  sweating  less  marked,  the  articular 
affections  more  persistent  and  less  wandering  than  in  the  acute  form,  a  joint 
being  affected  for  perhaps  six  or  eight  weeks.  When  two  or  more  joints 
sudddenly  and  without  evident  cause  fill  with  fluid,  it  is  sometimes  difficult 
to  know  whether  or  not  we  are  dealing  with  rheumatism.  Always  take  the 
temperature  in  such  cases. 

The  joints  very  rarely  suppurate ;  sometimes  the  disease  leaves  behind  it 
ordinary  chronic  arthritis  of  one  joint  which  ends  in  more  or  less  ankylosis ; 
or,  lastly,  the  disease  may  become  subacute  and  finally  chronic,  thus  estab- 
lishing, according  to  Charcot,  its  essential  unity  of  nature  with  chronic 
rheumatoid  arthritis. 

The  Morbid  Anatomy  is  said  to  point  in  the  same  direction.  The  car- 
tilage in  acute  cases  is  somewhat  opaque  and  dull ;  local  swellings  may  render 
it  mammillated,  and  even  erosions  may  occur.  The  microscope  reveals 
changes  which  are  probably  constant.  The  most  superficial  cells  divide 
early,  and  later,  fibrillation  of  the  ground  substance  occurs,  giving  rise  to  a 
velvety  condition ;  the  cell-capsules  burst,  and  the  cells  escape  into  the 
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synovia.  The  subjacent  bone  becomes  very  vascular,  and  the  corpuscles 
increase  in  it.  After  two  months  Charcot  has  found  a  thickened,  villous 
synovial  membrane,  erosions,  and  a  well-marked  velvety  state  of  cartilage. 
In  still  more  prolonged  cases  these  changes  are  more  pronounced,  the  car- 
tilage worn  away,  and  the  bone  eburnating  centrally,  outgrowths  are  form- 
iuLr  round  the  edge,  and  the  epiphyses  are  becoming  rarefied. 

Treatment. — The  joints  are  here  of  minor  importance.  They  may  be 
wrapped  in  cotton-wool,  and  the  pain  is  relieved  by  sod.  salicylatis,  20-30 
grains  every  three  hours  till  the  temperature  falls. 

(  i ironic  Rheumatic  Arthritis,  Rheumatoid  Arthritis,  Rheumatic 
Gout,  Dry  Rheumatic  Arthritis,  Arthritis  Deformans,  Chronic 
Osteo-arthritis. — This  disease  is  much  commoner  in  women  than  in  men, 
in  the  lower  than  the  upper  classes  (arthritis  pauperunx).  Its  onset  gener- 
ally occurs  during  the  cold  season,  and  is  often  attributed  to  exposure  to 
cold  and  wet,  to  which  influences  the  patients  are  always  very  sensitive.  In 
women,  it  usually  appears  about  the  time  of  the  menopause,  but  it  is  quite 
common  from  sixteen  to  thirty,  and  may  be  met  with  even  among  children. 
Sometimes  an  injury  seems  to  determine  the  joint  in  which  the  disease  shall 
start.  It  may  follow  on  acute  rheumatism.  Some  writers  regard  it  as  of 
nervous  origin. 

There  are  two  chief  forms  of  the  disease,  usually  known  as  the  polyarticular 
and  monarticular,  but  better  described  as  progressive  and  partial  chronic  artic- 
ular rheumatism  (Charcot).  They  are  bound  together,  in  spite  of  consider- 
able differences  between  typical  cases,  by  the  occurrence  of  cases  transitional 
between  the  two  varieties,  and  by  the  following  morbid  anatomy  which  is 
common  to  both,  and  also,  apparently  (p.  328),  to  acute  rheumatism. 

Morbid  Anatomy. — The  first  change  is  seen  in  the  articular  cartilages 
toward  their  centres — i.  e.,  at  the  points  of  greatest  pressure ;  here  they  be- 
come velvety,  and  elsewhere  they  may  be  slightly  mammillated.  This  ap- 
pearance is  due  to  multiplication  of  cartilage  cells,  the  capsules  of  which 
unite  to  form  vertical  spaces,  and  these  burst  into  the  joint ;  at  the  same 
time  the  interstitial  tissue  fibrillates.  The  cells  often  undergo  mucous  or 
fatty  degeneration.  Next  the  synovial  membrane  becomes  very  vascular, 
its  processes,  especially  those  round  the  cartilages,  enlarge,  and  the  synovia 
at  this  time  is  constantly  increased  in  amount.  This  fluid  is  often  acid,  and 
is  slightly  turbid  from  presence  of  mucin,  degenerate  cartilage,  epithelioid 
and  white  blood  cells.  As  the  joint  moves,  the  soft  velvety  cartilage  wears 
away  more  and  more  until  the  bones  come  to  rub  against  each  other.  Thus 
irritated,  a  superficial  sclerosing  ostitis  is  set  up,  and  the  exposed  bone  be- 
comes extremely  dense  and  ivory-like  in  appearance  (porcellanous,  ebur- 
nated) ;  the  dense  layer,  however,  is  said  not  always  to  have  the  structure  of 
true  bone,  but  to  be  sometimes  rendered  thus  dense  by  simple  calcification 
of  soft  parts.  The  opposed  surfaces  are  neither  equally  nor  uniformly  hard, 
and  consequently,  as  they  move  to  and  fro  upon  each  other  in  hinge  joints, 
they  are  worn  into  corresponding  grooves  and  ridges,  but  they  are  smoothly 
worn  away  (Fig.  128)  in  universal  joints.  Meanwhile  at  the  margin  of  the 
cartilage  rounded  nodules  (ecchondroses)  have  been  growing,  until  they  may 
form  a  prominent  continuous  rim  between  the  cartilage  and  bone ;  they 
ossify  rapidly,  and  leave  low,  smooth,  rounded  osteophytes,  "  like  drops  of 
tallow,"  on  the  macerated  bone.  Thus,  whilst  destruction  of  cartilage  is 
going  on  centrally,  production  is  progressing  at  the  margin.  The  ecchon- 
droses are  formed  partly  by  multiplication  of  cells  at  the  margin  of  the  artic- 
ular cartilage,  partly  by  metaplasia  of  bone  cells  into  cartilage  cells  which 
continue  to  grow  (Ziegler).  Occasionally  plates  of  cartilage  appear  in  the 
subsynovial  tissue  and  ossify ;  but  much  more  commonly  the  cartilage  cells 
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Fig.  128. 


normally  in  the  synovial  villi  multiply,  or  cartilage  appears  there  by  meta- 
plasia, and  by  its  growth  gives  rise  to  small  pedunculated  cartilaginous 
tumors  which  may  become  detached  and  form  loose  bodies  in  the  joint  either 
before  or  after  undergoing  calcification  or  ossification.  Such  loose  bodies 
are  common  in  the  knee  and  shoulder,  rare  in  the  hip.  In  these  advanced 
stages,  synovia  is  no  longer  in  excess  {dry  arthritis),  the  membrane  is  thick 
and  often  quite  villous,  or  even  tuberous,  from  overgrowth  of  its  processes, 
and  adhesions  may  exist  between  parts  of  it  that  touch.  The  capsule  also 
has  thickened,  doubtless  by  inflammatory  tissue,  and  become  more  or  less 
rigid ;  and  whilst,  centrally,  the  bones  have  been  wearing  away  more  and 
more,  such  interlocking  outgrowths  may  have  formed  at  the  margin  that  the 
joint  is  more  or  less  completely  fixed.  This  fixation  may  be  aided  by  ex- 
tension of  ossification  into  the  ligaments  and  neighboring  tendons.  Bony 
ankylosis  is  rare,  and  is  said  to  occur  only  in  small  joints  (Charcot).  When 
a  perfectly  fixed  hip-joint  is  cut  across,  though  all  cartilage  may  have  dis- 
appeared, the  line  of  the  articulation  is  generally  visible ;  the  femur  is  held 
by  the  growth  over  it,  as  it  were,  of  the  acetabular  margin,  and  the  irregu- 
larities of  the  surfaces  correspond.    By  wearing  away  on  its  upper  aspect 

and  growth  at  its  margin,  the  head  of  the 
femur  may  look  like  a  mushroom  (Fig.  128), 
and  the  acetabulum  may  become  shallow  and 
expanded.  Changes  in  the  shoulder  are  often 
very  similar :  the  head  flattened,  glenoid 
cavity  expanded  by  a  new  rim,  the  glenoid 
ligament  and  biceps  tendon,  with  perhaps 
the  upper  part  of  the  capsule,  gone,  and  the 
head  playing  against  an  eburnated  surface 
upon  the  acromion.  Lastly,  when  joints  are 
not  moved,  we  find  no  eburnation,  the  capsule 
and  synovial  membrane  thicken,  the  cartilage 
is  converted  into  connective  tissue,  and  a 
fibrous  ankylosis  (in  most  cases)  results. 

A  section  through  the  epiphyses  entering 
into  joints  thus  affected  shows  the  bone  to  be 
atrophied  and  unduly  vascular  from  a  chronic 
rarefying  ostitis ;  and  macerated  bones  fre- 
quently show  worm-eaten  holes  on  the  artic- 
ular surface,  even  where  this  is  eburnated. 
This  atrophy  is  specially  marked  in  malum 
coxse  senile,  causing  shortening  and  sinking 
of  the  neck  ;  coincidently,  osteoplastic  peri- 
ostitis lays  down  masses  of  new  bone  on  the 
surface  (Fig.  128).    Interarticular  ligaments, 
fibro-cartilages,  and  tendons  gradually  wear  away.    All  the  above  changes 
are  seen  most  advanced  in  the  monarticular  or  partial  form  of  the  disease, 
and  in  the  more  chronic  among  the  polyarticular  class. 

Pathological  dislocations  are  rare,  and  occur  only  in  the  smaller  joints,  in 
which  outgrowths  from  one  bone  may  actually  push  the  other  out  of  place. 
Partial  displacements  from  muscular  contractions  are  common  in  all  joints. 

1.  Progressive  Chronic  Articular  Rheumatism.  —  In  this  form 
several  joints  are  generally  affected,  those  of  the  upper  rather  than  of  the 
lower  limb,  and  preferably  the  smaller  one*,  especially  the  second  and  third 
metacarpo-phalangeal ;  they  may  suffer  either  alone  or  with  other  larger 
ones.  The  onset  in  a  large  joint  alone  is  much  more  common  than  in  gout. 
As  a  rule,  symmetrical  joints  are  affected.    In  young  patients  (sixteen  to 


Head  of  femur  in  rheumatoid  arthritis, 
from  a  specimen  belonging  to  the  late  E. 
Canton.  It  is  worn  away  above,  sur- 
rounded by  a  collar  of  osteophytes,  where 
it  joins  the  neck,  and  the  neck  is  greatly 
atrophied. 
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thirty)  many  joints  usually  suffer  at  once,  but  after  forty  a  slow  progression 
from  the  hand  and  foot  joints  towards  the  shoulder  and  hip  is  more  common. 
The  symptoms  may  appear  in  a  joint  or  two,  and  subside  once  or  twice, 
before  steady  advance  sets  in. 

The  affected  joints  are  painful,  red,  hot,  and  swollen,  the  inflammatory 
symptoms  being  of  moderate  intensity  and  the  tendency  to  shift  slight. 
Pain  may  be  constant,  though  varying  much  in  acuteness,  and  much  affected 
by  change  of  weather;  and  similarly  the  inflammatory  symptoms  die  away 
and  return.  When  the  joint  can  be  moved,  we  at  first  feel  soft  crepitation 
from  velvety  cartilage,  and  perhaps  villous  synovial  membrane;  later  on, 
perhaps,  the  loud,  coarse  crepitus  of  eburnated  surfaces ;  finally,  little  or 
no  movement  can  be  obtained.  Outgrowths,  much  enlarged  villi,  or  loose 
bodies  may  be  felt. 

Quite  early  in  the  disease  spasmodic  contractions  of  the  muscles  round  the 
affected  joints  occur  and  give  rise  to  characteristic  deformities ;  they  are  best 
marked  in  young  patients.  The  finger-joints  may  be  flexed  and  extended 
in  every  imaginable  way ;  very  often  all  are  straight,  flexed  at  the  meta- 
carpophalangeal joints,  and  deviating  toward  the  ulnar  side.  The  hand 
becomes  more  or  less  flexed,  the  forearm  pronated,  the  elbow  flexed,  and  the 
shoulder  may  become  rigid  and  fixed  against  the  side.  The  lower  limbs 
generally  suffer  after  or  with  the  arms,  the  knees  become  flexed,  and  the 
hips  also,  though  these  generally  retain  mobility.  The  foot  may  be  in  a 
position  of  talipes  valgus  or  equino-varus,  and  the  big  toe  turns  outwards. 
The  spine  and  jaw  usually  suffer  late.  Thus  in  two  or  three  j'ears  a  patient 
may  be  so  crippled  as  to  be  unable  to  do  anything  but  lie  quiet.  She  may 
live  thus  for  many  years.  At  first,  in  rapid  cases,  there  is  a  good  deal  of 
fever  and  profuse  sweating,  and  cardiac  disease  may  occur.  After  a  time 
the  temperature  becomes  remittent,  then  intermittent,  recurring  with  acute 
exacerbations.  After  two  to  four  years,  in  these  acute  cases,  pain  usually 
almost  ceases  and  a  status  quo  is  established. 

In  the  most  chronic  progressive  cases  there  are  no  general  symptoms,  no 
local  signs  of  inflammation,  no  muscular  contractions;  deformities  are  due 
to  outgrowths. 

Cases  of  all  intermediate  degrees  of  acuteness  are  met  with,  and  rapid 
cases  may  occur  in  the  old,  slow  in  the  young. 

2.  Partial  Chronic  Rheumatism  (Monarticular). — In  this  form  but  few 
joints,  and  often  only  one,  are  attacked;  the  larger,  even  the  shoulder  and 
hip,  which  are  avoided  in  the  progressive  form,  are  selected,  and  the  disease 
belongs  to  the  latter  half  of  life. 

This  form  is  generally  chronic  from  the  first ;  but  it  may  start  subacutely 
or  even  remain  after  acute  rheumatism.  Cases  of  this  disease  frequently 
occur  to  surgeons,  the  hip,  shoulder,  or  knee  being  affected ;  much  less  often 
other  joints,  as  those  of  the  spine  or  jaw. 

The  symptoms  in  all  these  cases  commence  with  pain  of  rheumatic  char- 
acter and  increasing  stiffness;  but,  as  a  rule,  some  movement  is  preserved 
for  a  considerable  time.  The  pain  may  be  very  severe  and  varies  much. 
Usually  there  are  no  signs  of  active  inflammation,  and  there  is  no  effusion 
into  the  joint  nor  around  it.  The  movements  are  at  first  accompanied  by 
soft  crepitation,  then  by  the  most  marked  bony  grating;  nodular  outgrowths 
are  plain  if  the  joint  is  superficial,  and  enlarged  villi  and  loose  bodies  may 
be  felt.  As  movement  of  the  joint  becomes  less,  the  muscles  which  act  upon 
it  waste — e.  g.,  glutei  and  thigh  muscles  in  malum  cozoz  senile.  In  this  dis- 
ease we  find  also  progressive  shortening  from  wearing  away  of  the  femoral 
head  and  atrophy  of  the  neck,  and  thickening  of  the  trochanter  from  forma- 
tion of  bone  about  its  base.    This  process  of  bone  seems  unduly  prominent 
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on  account  of  the  wasting  and  slight  adduction — the  pelvis  being  often  raised 
on  the  diseased  side,  because  the  patient,  to  interpose  another  spring  between 
the  hip  and  the  ground,  walks  on  the  toes.  The  toes  may  turn  in  or  out. 
When  this  disease  starts  subacutely,  the  question  of  senile  struma  may  arise, 
and  some  little  time  may  be  required  to  render  the  diagnosis  sure. 

Treatment. — Very  little  can  be  done  to  check  the  progressive  form 
beyond  placing  the  patient  under  hygienic  circumstances,  in  a  dry  situation 
where  the  temperature  is  fairly  uniform.  The  anaemia  which  is  always 
present  must  be  treated,  and  cod-liver  oil  and  a  nutritious  diet  are,  of  course, 
beneficial.  The  drug  said  to  have  been  serviceable  is  iodine  in  quanti- 
ties of  tr^x  to  grm.  vj  (!)  in  the  day,  taken  during  meals  in  eau  sucree  or 
wine ;  it  may  be  continued  for  months  if  necessary  without  causing  poison- 
ing. Arsenic  and  the  ammoniated  tincture  of  guaiacum  sometimes  do  good 
in  early  cases,  but  frequently  produce  an  exacerbation  at  first.  Salicin  and 
salicylate  of  soda  in  large  doses  relieve  the  pain  at  the  cost  of  deafness, 
headache,  etc.,  next  day. 

Simple  warm,  Turkish,  or  mud  baths  give  relief,  as  also  do  fomentations 
round  painful  joints.  Baths  in  natural  waters  containing  sulphur,  arsenic, 
or  iodine  are  all  recommended.  Something  may  be  done  to  prevent  the 
contractions  in  the  progressive  form  of  the  disease — e.  g.,  to  keep  the  knees 
straight,  the  foot  flat,  the  elbow  near  a  right  angle ;  and  faulty  positions 
may  sometimes  with  great  advantage  be  forcibly  remedied.  In  most  cases 
rest  and  warmth  will  be  found  to  give  relief.  Flannel  should  always  be 
worn  round  the  joints. 

Of.  Charcot,  Lectures  on  Senile  Diseases,  translated  for  the  New  Sydenham 
Society  by  W.  S.  Tuke. 

Joint  Disease  of  Nervous  Origin. 

Charcot's  Disease:  the  Arthropathy  of  Locomotor  Ataxy. — Ex- 
amples of  this  disease  appear  to  be  rare,  although  Charcot  once  stated  that 
he  could  show  five  examples  among  fifty  patients  resident  at  one  time  in  the 
Salpetriere. 

Symptoms. — In  a  tabetic  patient,  without  any  appreciable  external  cause, 
and  especially  without  any  injury,  an  arthritis  appears  which  is  totally  dif- 
ferent in  its  characters  from  the  joint  diseases  due  to  cold,  and  diathetic 
states  such  as  gout  or  rheumatism.  It  develops  usually  at  an  early  stage  of 
locomotor  ataxy,  between  the  prodromal  symptoms  (frequent  and  painful 
micturition,  satyriasis,  Argyll-Robertson  pupil,  accelerated  pulse  (90-100) 
without  fever,  and  especially  lightning  pains)  and  the  phenomena  of  inco- 
ordination. When  the  disease  appears  late  in  the  course  of  ataxy,  it  almost 
always  affects  the  upper  limbs,  in  which  incoordination  is  still  slight  or 
absent.  As  to  the  local  signs — suddenly,  and  without  any  prodromata, 
except,  perhaps,  a  little  crackling  noticed  by  the  patient  for  a  few  days 
before,  the  whole  or  a  large  part  of  a  limb  swells  greatly ;  and  this  tume- 
faction consists  (1)  of  a  considerable  hydrarthrosis  forming  the  centre  of  the 
swelling,  to  which  is  added  (2)  a  firm  oedema,  scarcely  pitting.  As  a  rule, 
these  phenomena  are  accompanied  by  no  fever  or  pain ;  exceptionally  both 
are  present.  After  some  weeks  or  months  the  swelling  vanishes,  and  all  be- 
comes normal  (benignant  form) ;  in  other  cases  (malignant),  the  swelling  may 
pass  away  rapidly,  crackling  is  present  from  the  first,  or  soon  appears,  and 
within  a  few  months  luxation  of  some  kind  may  occur,  so  rapid  is  the  de- 
struction of  bone.  These  dislocations  may  appear  suddenly  and  without 
obvious  cause.    A  laborer  at  work  suddenly  found  one  leg  much  shorter 
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than  the  other:  the  hip  was  dislocated  and  the  man  had  symptoms  of 
ataxia. 

The  signs  of  dislocation  are  extremely  plain,  for  the  headless  shaft  often 
projects  beneath  the  skin  (Fig.  129). 

In  spite  of  the  above  state  of  their  joints,  patients  are  prevented  from  using 
them  only  by  their  becoming  flail-like,  or  by  incoordination ;  suppuration 
does  not  occur  in  spite  of  this  constant  irritation. 


Fig.  129. 


Sketch  from  a  patient  of  Dr.  Paul's,  at  Camberwell  House  Asylum.  The  tibia  and  fibula  dislocated  back- 
ward, in  consequence  of  the  action  of  the  hamstring  muscles  after  destruction  of  the  ligaments  and  ends  of 
bones. 

Several  joints  may  be  affected  and  the  patient  rendered  helpless.  The 
knee  is  most  often  attacked ;  then  the  shoulder,  elbow,  hip,  wrist ;  but  the 
smaller  joints  do  not  entirely  escape. 

Morbid  Anatomy  and  Pathology. — In  this  the  disease  closely  resembles 
rheumatoid  arthritis,  the  chief  difference  being  that  in  well-marked  cases  of 
the  malignant  type,  erosion  of  bone  proceeds  rapidly,  often  destroying  a 
whole  articular  end,  whilst  there  is  little  or  no  bone  formation — no  eburna- 
tion,  no  growth  of  osteophytes.  The  rarefaction  of  the  epiphyses  which  was 
noted  in  rheumatoid  arthritis  is  here  more  marked  and  may  affect  the  whole 
bone,  hence  the  occurrence  of  spontaneous  fractures,  which  generally  affect 
the  ends  of  bones  (p.  229)  ;  but  in  less  marked  cases  it  is  impossible  by  an 
examination  of  the  joint  to  say  whether  it  came  from  a  case  of  ataxy  or  from 
one  of  rheumatoid  arthritis.  It  is,  therefore,  held  by  many  that  Charcot's 
disease  is  only  rheumatoid  arthritis  in  an  insensitive  patient  who  persists  in 
grinding  his  joint  ends  away  when  the  ordinary  rheumatic  would  keep  quiet. 
It  is  not,  however,  by  morbid  anatomy  that  this  question  must  be  decided  ; 
the  clinical  history  must  be  taken  into  account.  Even  this  fails  to  carry 
conviction,  and  as  yet  attempts  have  failed  to  demonstrate  a  lesion  of  certain 
anterior  cornual  cells  in  constant  relation  with  disease  of  any  given  joint. 

In  support  of  his  view  that  ataxic  arthropathy  is  really  of  spinal  origin, 
Charcot  alludes  to  similar  affections  occurring  in  connection  with  other  dis- 
eases and  injuries  of  the  brain  causing  paralysis. 

Thus  acute  effusion  with  redness  and  more  or  less  severe  pain  occurs  in 
hemiplegia  from  hemorrhage  or  softening ;  it  appears  two  to  four  weeks  from 
the  onset,  together  with  secondary  rigidity.  Similar  arthropathies  have 
been  noticed  in  paraplegia  from  Pott's  disease  (generally  the  knee),  in  pro- 
gressive muscular  atrophy,  and,  most  obviously  of  all,  in  connection  with 
wounds  of  the  spinal  cord.  Two  cases  are  quoted  of  division  of  half  the  cord, 
causing  paralysis  of  motion  of  the  leg  on  the  same  side,  followed  in  a  few 
days  by  great  swelling  of  the  limb  and  arthropathy  of  the  knee,  and  an  acute 
bedsore  on  the  opposite  buttock. 

Lastly,  typical  rheumatoid  arthritis  sometimes  occurs  in  ataxics  and 
retains  its  peculiarities.  There  are  not  wanting  those  who  believe  the  dis- 
ease also  to  be  of  nervous  origin. 
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Treatment. — Little  is  required  in  the  benignant  form ;  nothing  can  be 
done  in  the  malignant  beyond  applying  such  apparatus  as  will  steady  the 
joints  and  render  their  use  possible.  It  must  be  remembered  that  the  symp- 
toms of  ataxy  may  not  be  striking ;  the  cases  must  not  be  taken  for  rapidly 
advancing  strumous  disease  and  the  limbs  amputated. 

Cf.  Charcot,  Lectures  on  the  Nervous  System,  first  and  second  series,  New 
Sydenham  Society,  and  discussion  in  Trans.  Clin.  Soc,  1885. 

Loose  Bodies  in  Joints. 
The  following  varieties  are  met  with : 

1.  Melon-seed  bodies,  consisting  apparently  of  fibrin  and  sometimes  con- 
taining hsernin  crystals,  may  be  found  in  cases  of  chronic  hydrops.  They 
are  thought  sometimes  to  originate  as  a  kind  of  deposit  from  the  fluid  in  the 
joint ;  at  others,  to  form  from  the  fibrin  of  blood  effused.  They  may  be  very 
numerous,  but  do  not  of  themselves  give  rise  to  symptoms  necessitating  their 
removal,  though  the  concomitant  hydrarthrus  may  do  so. 

2.  Small  fibrous  bodies  are  met  with  which  apparently  owe  their  origin  to 
detachment  of  enlarged  villi  in  cases  of  papillary  synovitis  (Fig.  124). 

3.  Pieces  of  cartilage  occur.  They  are  usually  of  small  size,  round  or  oval 
on  the  whole,  but  irregular  and  nodular  on  the  surface,  single  as  a  rule,  but 
sometimes  numerous.  They  may  be  due  to  detachment  of  synovial  villi  in 
which  cartilage  cells  have  developed ;  to  the  escape  into  the  joint  of  carti- 
laginous masses  from  the  subsynovial  tissue,  where  they  form  in  rheumatoid 
arthritis — the  most  frequent  source,  according  to  Billroth;  to  the  detachment 
of  the  marginal  ecchondroses  in  rheumatoid  arthritis;  and  lastly  to  the  sepa- 
ration by  fracture  of  portions  of  the  articular  cartilage,  perhaps  with  more 
or  less  bone. 

These  cartilaginous  bodies  are  frequently  ossified  or  calcified ;  usually  small, 
a  single  one,  an  inch  long  and  largely  ossified,  has  been  found  in  the  knee- 
joint  of  a  child,  quite  disabling  it.  The  source  of  bodies  so  large  as  this  is 
doubtful,  but  it  seems  probable  that  bits  of  cartilage  actually  grow  in  the 
synovial  fluid,  just  as  transplanted  bits  of  cartilage  have  grown  into  little 
tumors  in  the  anterior  chamber,  and  that  calcification  and  ossification  go  on 
in  this  medium.  Joints  affected  by  rheumatoid  arthritis  are  obviously  likely 
to  furnish  loose  bodies,  but  these  occur  in  articulations  otherwise  seemiugly 
healthy. 

The  knee  is  by  far  their  most  frequent  seat ;  then  the  shoulder  and  elbow. 
But  they  are  uncommon  anywhere. 

Bodies  entering  from  without  are  not  usually  included  under  this  heading. 

Symptoms. — The  body  or  bodies  can  be  felt  when  they  present  themselves 
near  the  surface.  They  may  be  very  difficult  to  find,  even  in  the  knee,  and 
after  one  has  been  felt  it  may  slip  away  and  not  present  itself  to  touch  for 
weeks  after.  They  usually  keep  up  more  or  less  effusion  into  the  joint,  and 
the  patient  is  often  aware  of  their  presence.  Enlarged  villi,  which  are  felt 
always  about  the  same  spot,  must  not  be  taken  for  loose  bodies.  When  the 
latter  get  between  the  ends  of  the  bones,  as  they  are  very  apt  to  do  during 
exercise,  they  cause  sudden  excruciating  pain  and  faintness,  followed  by 
more  or  less  effusion,  the  symptoms  in  the  knee  being  very  like  those  in- 
duced by  dislocation  of  a  semilunar  cartilage ;  until  the  dislocation  is  re- 
duced, and  this  generally  requires  some  manipulation,  the  joint  cannot  be 
extended,  but  a  history  of  flexion  persisting  some  time  after  pain  due  to  a 
loose  body  may  be  given. 

Treatment. — Cure  can  be  effected  in  three  ways,  (1)  by  obtaining  fixation 
of  the  body  in  some  part  of  the  joint  where  it  shall  be  harmless,  and  this 
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may  be  attempted  by  transfixing  it  with  a  pin  for  a  few  days  (which  is  not 
without  danger)  or  by  shutting  it  up  in  a  corner  with  strapping.  Both 
methods  usually  fail.  (2)  By  removing  the  body  from  the  joint.  This  may 
be  done  by  cutting  down  upon  it  directly  with  antiseptic  precautions;  before 
doing  so  it  is  always  well  to  transfix  the  body  with  a  pin  lest  it  slip  away  at 
the  last  moment;  but  this  cannot  be  done  when  the  body  is  much  calcified 
or  ossified.  (3)  There  is  also  the  plan  of  removal  by  subcutaneous  incision, 
which  seems  to  have  been  proposed  almost  simultaneously  by  Professor 
Syme  and  M.  Goyrand  to  avoid  the  danger  of  a  direct  wound  into  the  joint. 
The  cartilage  is  to  be  pushed  up  as  high  as  possible  into  one  of  the  synovial 
pouches  by  the  side  of  the  patella,  and  a  tenotome  is  passed  down  upon  it 
through  a  puncture  in  the  skin  two  or  three  inches  above,  and  made  to 
divide  the  synovial  membrane  to  such  an  extent  that  the  cartilage  may  be 
squeezed  through  into  the  subcutaneous  cellular  tissue.  There  the  cartilage 
must  be  kept  by  strapping  till  the  wound  in  the  synovial  membrane  has  had 
time  to  heal ;  when  it  may,  if  desired,  be  easily  removed  by  an  incision 
through  the  skin  ;  but  if  it  causes  no  inconvenience,  it  may  be  allowed  to 
remain. 

The  Diagnosis  of  Joint  Disease. 

In  examining  a  case  of  joint  disease,  symmetrically  placed  articulations 
should  always  be  compared.  The  first  point  is  to  determine  whether  it  is 
one  of  sthenic  or  asthenic  inflammation,  or,  as  is  more  usually  but  less  cor- 
rectly said,  acute  or  chronic.  The  sudden  onset,  the  intensity  of  the  local 
symptoms,  pain,  heat,  redness,  and  swelling  from  involvement  of  parts  around 
the  joint,  the  absolute  or  almost  complete  fixation  of  the  joint,  usually  in 
some  faulty  position  (flexion),  the  agony  caused  by  attempts  to  move  it,  and 
the  severity  of  the  general  disturbance  will  decide  this  point.  Of  course, 
subacute  cases  occur  which  may  with  almost  equal  propriety  be  placed  in 
either  group.  Most  of  these  cases  are  of  a  rapidly  destructive  nature;  but 
it  will  be  remembered  that  the  symptoms  in  acute  gout  and  rheumatism  may 
be  very  severe,  and  yet  the  tendency  to  destruction  of  the  joint  is  compara- 
tively slight. 

If  a  case  is  not  of  an  intense  kind,  it  will  be  either  a  synovitis  (effusion) 
or  a  chronic  arthritis,  of  which  for  clinical  purposes  we  may  make  two 
classes — granulation  arthritis  and  chronic  rheumatic  arthritis.  The  diag- 
nosis between  synovial  effusion  and  granulation  arthritis  is  that  which  has 
most  often  to  be  made.  Here  we  rely  first  upon  the  presence  of  fluid  and 
absence  of  thickening  of  the  synovial  membrane  in  synovitis,  upon  the  pres- 
ence of  the  latter  or  of  both  in  arthritis.  But  these  points  can  be  made  out 
only  in  superficial  joints;  much  more  important  are  symptoms  which  show 
that  destruction  of  the  joint  is  progressing — such  as  movement,  limited  more 
than  fluid  in  the  joint  will  account  for  mechanically,  or  even  fixation  of  the 
joint,  usually  in  a  position  of  flexion  ;  marked  wasting  of  the  muscles;  more 
or  less  pain  excited  by  attempts  to  obtain  movement ;  abnormal  movement — 
e.  g.,  side  to  side  motion  in  a  hinge  joint ;  evidence  of  destruction  of  cartilage 
in  the  shape  of  grating  from  surfaces  of  bone  passing  over  each  other;  or 
evidence  to  sight  or  touch  of  wearing  away  of  the  ends  of  the  bones  and  of  their 
displacement.    All  these  symptoms  are  absent  in  cases  of  simple  effusion. 

We  must  add  that,  rarely,  one  meets  with  a  chronic  suppuration  in  tuber- 
cular cases  in  which  the  symptoms  are  indistinguishable  from  those  of  hy- 
drarthrus,  the  only  sign  of  disease  being  fluid  in  the  joint;  and  we  may  here 
recall  the  not  infrequent  absence  of  local  or  general  symptoms  in  cases  of 
pyremic  suppuration. 

In  the  partial  form  of  rheumatic  arthritis  there  will  be  no  fluid  in  the 
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joint,  wasting  and  stiffness  may  be  marked,  and  there  may  be  a  good  deal 
of  pain  of  rheumatic  character,  much  influenced  by  weather ;  the  age  and 
probably  the  history  of  the  patient  will  help  in  recognizing  the  disease,  and 
the  soft  crepitation  followed  sooner  or  later  by  rough  bony  grating,  unac- 
companied by  any  such  pain  and  general  disturbance  as  would  certainly  be 
present  in  so  advanced  a  case  of  strumous  disease,  will  make  the  diagnosis 
more  clear. 

The  history  and  clinical  course  of  joint  trouble  connected  with  cerebral 
and  spinal  disease  are  so  very  special  that  nothing  need  be  said  on  their 
diagnosis. 

Limited  Movement,  Contractions,  and  Ankylosis. 

Limited  Movement  may  be  due  either  to  (1)  disease  external  to  a  joint; 
or  (2)  to  disease  of  the  joint  itself. 

As  examples  of  limitation  due  to  disease  external  to  a  joint  may  be  men- 
tioned the  effect  of  abscess  in  the  iliac  or  psoas  muscle  or  inguinal  glands 
upon  extension  of  the  hip;  of  contraction  of  scars  in  the  skin,  especially 
after  burns;  of  contraction  of  muscles  after  injury — as  in  wry  neck  from 
tear  of  the  sterno-mastoid  during  birth,  or  from  adaptive  shortening,  as  in 
paralytic  equinus ;  of  adhesions  of  tendons  in  their  sheaths,  most  often  seen 
in  the  hand. 

But  by  far  the  greater  number  of  cases  of  limited  movement  are  due  to 
changes  in  the  joints.  These  may  be  due  to  old  fracture  with  some  dis- 
placement or  growth  of  callus  into  the  articulation,  or  to  adhesions  which 
form  when  joints  in  the  vicinity  of  a  fracture  are  kept  long  at  rest.  Much 
more  commonly  they  are  the  result  of  inflammation,  present  or  antecedent. 
Active  inflammation  may  limit  movement  by  tensely  distending  the  joint 
with  fluid,  by  rendering  the  synovial  membrane  and  other  joint  structures 
abnormally  tender,  or,  in  the  case  of  rheumatoid  arthritis,  by  causing  the 
growth  of  osteophytes.  Past  inflammation,  on  the  other  hand,  may  leave 
behind  it  contraction  of  the  capsule  and  periarticular  connective  tissue,  or 
adhesions  between  portions  of  the  synovial  membrane  which  normally  come 
into  contact  in  certain  positions  of  the  joints,  or  long  or  short  adhesions  be- 
tween the  ends  of  the  bones. 

Frequently  the  limitation  of  movement  prevents  the  straightening  of 
joints,  which  are  then  said  to  be  "  contracted."  Such  contraction  may  be 
accompanied  by  marked  displacement  of  the  articular  surfaces  upon  each 
other,  as  has  already  been  noted. 

Ankylosis,  which  means  "  angular  position,"  is  a  term  used  to  signify 
absolute  or  almost  complete  fixation  of  a  joint,  and  this  may  occur  either  in 
the  bent  or  straight  position.  Ankylosis  may  be  (1)  false  or  spurious,  the 
fixation  being  voluntary  or  involuntary,  and  disappearing  under  chloroform ; 
or  (2)  true,  the  loss  of  movement  being  due  to  close  union  of  the  joint  sur- 
faces by  fibrous  tissue,  cartilage,  or  bone.  In  fibrous  ankylosis  the  bands 
come  from  the  granulation  tissue  folds  which  grow  in  over  the  cartilage, 
eroding  it  more  or  less  deeply ;  they  may  be  few  and  long,  or  widespread, 
short,  and  inextensible.  In  the  latter  case  no  movement  may  be  perceptible 
in  the  joint ;  but  usually  in  this  form,  slight  movement  may  be  detected,  or 
the  attempt  to  obtain  it  causes  a  contraction  of  the  muscles  which  oppose  the 
movement,  and  may  induce  some  pain. 

Bony  ankylosis  results  from  ossification  of  fibrous  tissue  formed  from  granu- 
lations which  have  eaten  through  the  cartilage  on  opposing  surfaces  so  as 
practically  to  render  the  two  bones  continuous  (Fig.  130) ;  the  union  may 
be  quite  localized  or  general.    When  this  form  of  ankylosis  is  established, 
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Fig.  130. 


loss  of  movement  is  necessarily  absolute,  and  the  endeavor  to  obtain  it  causes 
neither  muscular  contraction  nor  pain. 

Cartilaginous  ankylosis  (Volkinann)  is  uncommon.  It  is  said  to  occur 
after  fractures  into  joints  and  slight  inflammation,  a  thin  layer  of  connective 
tissue  which  unites  the  joint  surfaces  being  converted  into  cartilage.  It  may 
be  found  even  after  suppuration,  localized  to  spots  where  the  inflammation 
has  been  less  severe.    It  is  said  sometimes  to  ossify. 

It  appears,  therefore,  that  ankylosis  is  first  fibrous,  and  may  remain  such ; 
or  it  may  become  cartilaginous  and  perhaps  ultimately  bony ;  or  the  fibrous 
tissue  may  ossify  directly. 

Treatment  of  Contractions,  Limited  Movement,  and  Ankylosis. — 
In  certain  cases  of  disease,  especially  those  of  tubercular  nature,  a  cure  by 
ankylosis  is  frequently  the  best  thing  that 
can  be  hoped  for,  as  attempts  to  move  the 
joint  injure  the  granulation  tissue  and  di- 
minish its  resisting  power ;  in  such  the 
surgeon  has  to  see  only  that  it  occurs  in 
the  most  favorable  position  (p.  323).  In 
others,  especially  after  injuries  in  healthy 
subjects,  and  in  cases  in  which  limited 
movement  is  threatened  by  matting  of 
tendons  and  other  structures,  the  surgeon 
will  endeavor,  by  systematic  passive  move- 
ment begun  when  acute  symptoms  have 
subsided,  to  preserve  the  freedom  of  the 
joint. 

In  cases  in  which  all  morbid  action  has 
ceased,  range  of  movement  may  be  in- 
creased by  (1)  passive  movement — i.  e., 
movement  of  the  joint  produced  without 
action  of  its  muscles,  and  best  performed  by 
some  one  other  than  the  patient.  Sufficient 
force  to  cause  a  little  yielding  and  little 
pain  must  be  used ;  and  all  the  move- 
ments of  the  joint  should  be  systematically 
gone  through.  The  treatment  should  be  combined  with  friction,  shampoo- 
ing, and  local  warm  baths.  There  are  machines  by  which  a  patient  can 
exercise  the  knee  and  ankle.  (2)  Forcible  movement  under  an  anaesthetic 
assisted  by  the  division  of  bands  of  deep  fascia,  of  tense  tendons  or  muscles. 
After  this  the  joint  is  to  be  fixed  in  the  most  advantageous  position  on  a 
splint  till  traumatic  inflammation  has  subsided  ;  after  which  passive  motion 
must  be  practised  daily  for  some  weeks.  This  method  requires  care  in  its 
use,  serious  accidents  having  happened — e.g.,  knee-joints  torn  open,  united 
fractures  rebroken,  etc.,  and  in  the  knee-joint  forcible  extension  is  particu- 
larly liable  to  throw  the  head  of  the  tibia  back  into  the  popliteal  space. 
This  is  the  means  by  which  bone-setters  have  gained  much  credit  in  cases  of 
limited  fibrous  adhesions  after  injury  which  render  attempts  to  move  the 
joint  most  painful;  having  stated  that  the  joint  is  "out,"  they  proceed  to 
"put  it  in"  by  a  sudden  sharp  movement  which  frequently  ruptures  the  ad- 
hesions ;  a  crack  is  heard  by  by-standers  (caused,  of  course,  by  the  bone  slip- 
ping into  place),  and  the  sharp  pain  of  the  movement  being  over,  the  patient 
finds  that  he  can  use  the  joint  freely,  and  goes  on  his  way  rejoicing.  (3) 
Sometimes,  in  order  to  obtain  ankylosis  in  a  good  position,  weight  extension 
is  used  to  remove  deformity.  It  is  specially  valuable  in  cases  in  which  dis- 
ease is  still  present  and  the  resistance  not  very  great.    For  the  knee-joint 
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Scbede's  plan  is  the  best  to  prevent  displacement  backward  of  the  tibia.  In 
addition  to  the  ordinary  weight  extension  from  the  leg,  the  femur  is  fixed  to 
the  bed  and  vertical  traction  by  weight  over  a  pulley  is  made  upon  the  tibia 
immediately  below  its  head.  (4)  A  constant  pressure  or  traction  machine 
may  be  used  to  correct  deformity  and  increase  range  of  motion.  (5)  In  the 
hip  and  knee,  H.  O.  Thomas  recommends  the  use  of  his  splints  in  such  a 
manner  that  the  weight  of  the  limb  shall  act  constantly  so  as  to  undo  the 
contraction.  The  process  is  easier  the  more  recent  the  disease ;  it  may  be 
impossible  after  resolution,  when  firm  fibroid  ankylosis  has  ensued.  More 
or  less  pain  and  local  excitement  must  be  expected  during  the  reduction  of 
deformity  by  any  of  the  above  methods. 

When  they  fail,  as  they  certainly  will  in  cases  of  cartilaginous  and  bony 
ankylosis,  in  many  cases  of  stout  fibrous  ankylosis  and  of  complete  or  partial 
pathological  dislocation,  we  must  resort  to  (6)  Resection  or  (7)  Osteotomy.  Re- 
section will  be  chosen  especially  in  the  upper  limb,  in  the  joints  of  which  its 
results  are  so  good  ;  it  often  gives  the  best  results  also  in  angular  ankylosis  of 
the  knee.  But  in  some  cases  of  firm  angular  ankylosis  of  the  knee  and  in  all  of 
the  hip,  osteotomy  should  be  done,  and  the  limb  brought  into  the  straight  posi- 
tion. For  the  knee  the  operation  is  similar  to  that  for  genu  valgum  (q.  v.)  ;  for 
the  hip,  the  femur  may  be  divided  through  its  neck  (W.  Adams)  or  through 
the  shaft  just  above  the  small  trochanter  (Sayre).  Adams's  operation  is  the 
easier.  A  short  incision  is  made  from  the  buttock  on  the  neck  of  the  bone, 
and  with  a  pistol-handled  saw  the  neck  is  divided  at  right  angles  to  its  long 
axis.  The  use  of  the  chisel  (Maunder)  facilitates  matters,  and  probably 
Gowan's  new  osteotome  would  be  still  simpler  to  work  with.  When  the  bone 
is  divided,  the  femur  is  brought  down  straight,  any  tense  bands  in  front 
being  cut ;  then  a  permanent  antiseptic  dressing  and  a  Thomas's  hip-splint 
are  applied.  Union  in  the  new  position  should  be  allowed  to  take  place, 
firmness  being  here  of  greater  importance  than  mobility.  In  1876  Adams 
(^Trans.  Med.  Clin.  Soc.)  collected  twenty-two  cases  of  this  operation,  of  which 
two  died  (one  pyaemia,  one  suppuration  and  "  kidney  disease  ")  and  one  was 
still  under  treatment. 

Sayre's  operation  is  performed  with  a  chain  saw ;  its  object  is  to  obtain 
movement,  and  the  upper  fragment  is  cut  so  as  to  present  a  hollow  socket- 
like surface  to  the  lower. 

In  very  exceptional  cases  of  contracted  limb3  useless  from  paralysis,  imper- 
fect development,  and  perhaps  ulceration,  amputation  will  be  required. 


CHAPTER  XXVIII. 

DISEASE  OF  THE  HIP-JOINT,  OR  MORBUS  COX^E. 

This  joint  is  exceedingly  liable  to  chronic  disease  of  tubercular  nature, 
and  "disease  of  the  hip-joint,"  in  common  surgical  language,  means  tuber- 
cular arthritis.  But,  like  other  joints,  the  hip  is  liable  to  other  forms  of 
acute  and  chronic  inflammation ;  thus  serous  and  purulent  inflammations 
from  injury  and  wound  are  by  no  means  uncommon,  the  joint  may  suffer  in 
the  course  of  pyaemia,  typhus,  and  rheumatism,  suppuration  may  arise  from 
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acute  osteomyelitis  of  the  head  of  the  femur,  and  the  hip  is  exceedingly- 
liable  to  be  affected  in  partial  chronic  rheumatoid  arthritis.  Other  causes 
of  joint  disease  less  commonly  select  the  hip  as  their  seat  of  action. 

Acute  Arthritis  of  the  Hip. 

There  is  little  to  add  to  what  has  been  said  as  to  the  symptoms  of  this  dis- 
ease in  general.  In  the  hip  we  have  the  same  more  or  less  intense  pain, 
starting,  utter  helplessness  of  the  limb,  fear  of  every  movement,  and  rapid 
wasting,  and  the  same  general  disturbance.  In  the  less  acute  forms,  and 
especially  in  synovial  effusion  from  injury,  the  limb  is  often  slightly  flexed, 
abducted,  everted,  and  apparently  lengthened  ;  and  it  is  said  (but  it  seems 
very  doubtful)  that  actual  lengthening  of  the  limb  may  be  present  from 
separation  of  the  joint  surfaces  by  the  effusion.  In  the  more  acute  and 
painful  forms,  the  limb  rapidly  assumes  the  position  (often  in  an  extreme 
degree)  of  flexion,  adduction,  and  rotation  in  (Fig.  131),  which  is  character- 
istic of  the  more  advanced  stages  of  chronic  hip  disease.  This  is  the  position 
in  which  dislocation  on  to  the  dorsum  ilii  most  easily  takes  place  (p.  304),  and 
it  is  said  that  the  head  may  be  thrown  out  of  the  socket  without  the  occur- 
rence of  suppuration.  In  the  vast  majority  of  cases  this  is  the  result  of  an 
acute  suppurative  arthritis  which  causes  distention  of  the  capsule  and  soften- 
ing of  its  posterior  portion,  when  the  head  is  levered  out  by  excessive  rotation 
in  and  adduction ;  it  escapes  below  the  obturator  tendon.  This  seems  to  be 
the  pathology  of  most  cases  of  early  dislocation  (p.  317). 

An  acute  arthritis  may,  of  course,  stop  short  of  suppuration,  and  subside 
or  pass  into  a  chronic  state;  but  if  the  synovial  membrane  has  been  infil- 
trated with  round  cells  at  all  deeply,  movement  is  sure  to  be  more  or  less 
limited,  and  may  be  altogether  lost.  On  the  other  hand,  all  the  destructive 
changes  consequent  upon  suppurative  arthritis  (p.  316)  may  ensue,  abscesses 
of  huge  size  may  form  and  point  in  various  directions,  and  may  lead  to  the 
death  of  the  patient  in  several  ways. 

The  Treatment  consists  in  giving  absolute  rest  to  the  joint  by  means  of 
a  Thomas's  splint,  a  double  one  if  possible,  wrapping  the  hip  in  frequently 
renewed  hot  fomentations,  relieving  pain  by  anodynes,  keeping  a  careful  look- 
out for  abscess,  and  opening  it  freely  should  it  appear.  In  many  cases,  and 
always  in  those  apparently  spontaneous,  rapidly  suppurating  cases  in  which 
necrosis  of  the  head  of  the  femur  from  acute  osteomyelitis  is  suspected,  the 
appearance  of  pus  should  be  the  signal  for  a  free  posterior  incision  into  the 
joint,  examination  of  the  head,  and  removal  of  a  sequestrum  should  one  be 
present. 

Chronic  Arthritis  of  the  Hip. 

Etiology. — This  disease  is  infinitely  more  common  in  children  than  in 
adults.  It  is  rare  under  three,  most  common  from  five  to  ten,  common  from 
ten  to  fifteen,  and  becomes  very  much  less  frequent  with  completion  of 
growth.  It  ranks  third  in  order  of  relative  frequency  among  carious  bones 
(Billroth),  being  less  common  only  than  caries  of  the  spine  and  of  the  knee- 
joint. 

Very  commonly  the  disease  is  attributed  to  an  injury  ;  sometimes  it  is  left 
after  an  acute  specific  fever,  especially  measles ;  perhaps  most  frequently  no 
cause  is  assigned.    Essentially  the  disease  is  tubercular. 

Opportunities  of  examining  hip-joints  in  early  stages  of  this  disease  are 
rare,  and  examination  in  later  stages  does  not  yield  conclusive  results  as  to 
the  starting-point  of  the  morbid  process;  for  wherever  it  starts,  the  ultimate 
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effects  are  very  similar  (p.  318).  It  is,  however,  generally  believed  that  hip- 
joint  disease  is  very  frequently  of  osteal  origin,  beginning  as  a  chronic  osteo- 
myelitis of  the  head  of  the  femur  or  acetabulum,  the  latter  chiefly  in  adults. 
Doubtless,  it  sometimes  commences  in  the  synovial  membrane. 

Symptoms. — The  onset  may  be  subacute,  accompanied  by  a  good  deal  of 
pain,  inability  to  get  about,  and  slight  fever ;  but  much  more  commonly  it 
is  gradual  and  insidious.  The  first  signs  are  almost  always  lameness  and 
pain,  felt  chiefly  in  the  knee,  as  a  rule,  but  sometimes  about  the  hip.  It  is 
noticed  that  the  child  in  standing  bears  all  his  weight  on  the  sound  limb, 
and  that  in  walking  the  toes  turn  more  or  less  outward,  and  tend  to  drag  a 
little  as  they  are  carried  forward.  If  now  the  child  is  stripped,  laid  on  his 
back  on  a  smooth  firm  surface,  and  examined,  it  will  often  be  found  that 
there  is  slight  fulness  below  Poupart's  ligament  on  the  affected  side,  and 
pressure  here  sometimes  causes  pain  ;  there  may  be,  also,  some  flattening  of 
the  buttock  and  diminution  of  the  gluteal  fold  from  wasting  of  the  gluteus 
max.  If  the  two  limbs  are  placed  together,  it  will  be  noticed  that  the  line 
of  the  linea  alba  crosses  the  sound  limb  instead  of  running  down  between  the 
two,  that  the  toes  point  too  much  out,  that  the  anterior  sup.  iliac  spine  and 
internal  malleolus  on  the  diseased  are  lower  than  on  the  healthy  side,  but 
measurement  from  the  spine  to  the  malleolus  shows  that  the  length  of  the 
limb  is  not  increased.  If  both  knees  are  pressed  down  flat  upon  the  couch, 
the  lumbar  spine  will  arch  up  more  or  less  markedly ;  if  the  sound  limb  is 
completely  flexed  upon  the  body,  this  arching  disappears,  the  back  touches 
the  couch  everywhere,  but  the  knee  on  the  diseased  side  has  now  risen  more 
or  less  from  the  table  (fixed  flexion)  ;  if  an  endeavor  is  made  completely  to 
flex,  extend,  or  rotate  the  diseased  joint,  it  will  be  found  to  be  impossible, 
the  pelvis  more  or  less  closely  accompanying  the  femur  in  all  its  movements, 
of  which  rotation  is  the  most  limited.  Inspection,  manual  examination,  and 
measurement,  therefore,  show  that,  in  the  early  stage  of  hip-joint  disease, 
the  limb  is  usually  somewhat  flexed,  abducted,  rotated  out,  and  apparently 
lengthened,  and  that  the  movements  of  the  joint  are  limited  or  abolished. 
This  is  owing  to  fixation  by  the  muscles,  for  under  chloroform  the  move- 
ments are  complete.  The  explanation  of  the  above  position,  described  as 
characterizing  the  first  stage  or  stage  of  apparent  lengthening,  of  hip-joint  dis- 
ease, is  probably  that  the  patient,  in  standing,  throws  his  whole  weight  upon 
the  sound  limb,  using  the  diseased  leg  only  to  steady  himself  with  ;  for,  when 
a  healthy  man  does  this,  it  will  be  seen  that  his  resting  limb  is  in  a  similar 
position,  and  that  his  ant.  sup.  spine  is  lowered.  Were  his  knee  straightened 
without  elevation  of  the  ant.  spine,  his  limb  would  appear  longer.  The  pain 
in  this  stage  is  not  severe ;  the  above  position  relieves  it  from  nearly  all  pres- 
sure in  standing,  and  sufficient  ease  is  given  to  the  joint  in  walking  by  keep: 
ing  the  knee  slightly  bent,  so  that  it  greatly  lessens  shocks  transmitted  along 
the  lower  limb.  In  this  movement  the  ant.  spine  and  side  of  the  pelvis  are 
depressed  to  bring  the  abducted  lower  limb  vertically  under  the  body-weight. 

As  the  case  progresses,  the  lameness  and  pain  become  more  marked,  start- 
ing pains  occur  at  night,  the  whole  limb,  especially  the  thigh  and  buttock, 
waste,  the  trochanter  is  abnormally  prominent  (Fig.  132)  on  account  of  this 
wasting  and  of  adduction,  and  the  patient  often  loses  flesh  and  strength,  and 
becomes  ansemic.  At  the  same  time  the  limb  changes  its  position  to  that 
characteristic  of  the  second  stage,  viz.,  one  of  greater  flexion,  adduction, 
rotation  in,  and  apparent  shortening  (Figs.  131,  132).  Sometimes  this  atti- 
tude is  assumed  from  the  first ;  but  very  often  the  earlier  flexion  and  abduc- 
tion are  missed  by  unskilled  observers,  being  masked  by  sinking  of  the  side 
of  the  pelvis  (Bonnet).  The  cause  of  the  assumption  of  this  second  position 
would  seem  to  be  fear  of  injury  to  the  painful  joint.    Every  one  has  noticed 
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that  a  child  cowering  from  fear  of  a  blow  or  other  injury  almost  always 
throws  the  most  exposed  lower  limb  into  the  position  above  described;  it  is 
assumed  instinctively  as  being  that  of  greatest  security,  and  once  assumed  in 
hip  disease,  it  is  maintained  involuntarily,  for  a  movement  back  into  another 
position  would  be  painful.  The  patient  now  walks  on  the  toes,  which  are 
turned  in,  and  thus  a  second  elastic  break  (that  of  the  ankle-joint)  is  inter- 
posed between  the  painful  hip  and  the  ground.  The  ant.  sup.  spine  is  raised 
in  order  to  bring  the  adducted  limb  to  the  ground,  and  to  render  it  capable 
of  supporting  the  body-weight. 


Fig.  132. 


Hip  disease,  showing  position  of  flexion,  adduc-  Hip-disease,  showing  wasting,   flattening,  and 

tion,  and  rotation  in  ;  also  apparent  shortening.  widening  of  buttock,  prominence  of  the  trochanter, 

adduction,  and  elevation  of  side  of  pelvis,  with  sec- 
ondary spinal  curvature. 

Finally,  the  pain  may  become  so  great  that  walking  is  impossible.  The 
child  now  lies  constantly,  and  mostly  upon  the  sound  side,  never  on  the  dis- 
1  ;  the  diseased  limb  seeks  support,  and  to  obtain  it  gradually  sinks  into 
more  or  less  complete  adduction,  until  it  lies  upon  the  opposite  thigh.  This 
movement  is  accompanied  by  increased  flexion  and  rotation  in,  and  the  atti- 
tude of  the  second  stage  is  then  seen  in  an  extreme  degree. 

Walking  with  an  abducted  limb  and  a  flat  foot  necessitates  some  sinking 
of  the  side  of  the  pelvis,  whilst  with  an  adducted  limb  the  side  of  the  pelvis 
must  be  raised  to  bring  the  leg  vertically  under  the  body-weight.  Either  of 
these  abnormal  positions  of  the  pelvis  is  necessarily  followed  by  some  lateral 
curvature  of  the  spine;  and  this  is  best  seen  in  the  second  stage  (Fig.  132). 
At  first,  when  the  patient  lies  down,  the  malposition  of  the  pelvis  is  easily 
corrected,  but  after  some  time  this  cannot  be  immediately  effected.    By  far 
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the  most  marked  spinal  change  is  that  known  as  lordosis — i.  e.,  increase  of 
the  lumbar  curve  to  compensate  flexion  of  the  hip ;  in  proportion  as  move- 
ment in  the  hip-joint  becomes  limited,  that  in  the  lumbar  spine  increases, 
and  thus,  once  more,  a  defect  is  to  some  extent  made  up  for. 

Hitherto  we  have  spoken  only  of  apparent  changes  in  the  length  of  the 
limb,  but  real  shortening  may  now  occur.  This  results — 1.  From  impaired 
nutrition  of  the  limb,  and  from  damage  to  the  growing  epiphysial  line.  2. 
From  erosion  of  the  head  of  the  femur  and  of  that  portion  of  the  acetabulum 
against  which  it  presses ;  almost  always  it  is  the  upper  and  posterior  part  of 
the  margin  which  thus  suffers — rarely,  when  abduction  persists  into  the 
second  stage,  the  lower  and  anterior  part  towards  the  thyroid  foramen  ;  and 
sometimes  perforation  of  the  floor  occurs  (Fig.  133).    In  chronic  cases,  as 


Late  stage  ;  acetabulum  perforated  and  enlarged  chiefly  downward  and  inward  ;  great  erosion  of  head 
and  neck  of  femur ;  dislocation  of  the  femur  toward  the  thyroid  foramen,  formation  of  new  bone  where  the 
head  rested,  as  if  for  ankylosis  or  false  joint. 

the  erosion  advances,  new  bone  may  be  thrown  out  beyond,  and  a  kind  of 
fresh  socket  formed ;  the  acetabulum  then  seems  to  have  enlarged  in  that 
direction — migration  of  the  acetabulum.  3.  From  separation  of  the  upper 
epiphysis,  which  is  perhaps  as  common  a  cause  as  the  next.  4.  From  patho- 
logical dislocation,  which  occurs  much  less  commonly  than  many  suppose. 
No  sharp  line  can  be  drawn  between  cases  of  dislocation  and  cases  of  en- 
largement of  the  acetabulum.  Dislocation  is  most  common  in  cases  of  total 
suppuration  of  the  joint  with  destruction  of  the  ligaments,  and  it  is  said  to  be 
specially  frequent  in  coxitis  after  typhus  (p.  319). 

Shortening  from  the  three  latter  causes  is  accompanied  by  approach  of  the 
trochanter  to  the  iliac  crest,  but  an  accurate  diagnosis  between  them  may  be 
impossible.  Strong  rotation  in  is  characteristic  of  dorsal  dislocation,  but 
when  the  head  is  destroyed  this  sign  may  be  wanting.  Strong  adduction 
with  flexion  points  rather  to  enlargement  up  and  back  of  the  acetabulum ; 
and  the  signs  of  separation  of  the  epiphysis  are  variable. 


Fig.  133. 
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It  now  remains  to  speak  of  the  occurrence  of  suppuration,  which  is  so 
lamentably  frequent;  of  401  cases  at  the  Hospital  for  Hip  Disease,  69  per 
cent,  suppurated.  It  is  almost  always  present  when  there  is  marked  dis- 
placement, and  frequently  occurs  without  such  displacement.  Abscess 
presents  itself  most  frequently  toward  the  lower  part  of  the  tensor  vag.  fern., 
and  next  in  the  buttock  beneath  the  gluteus  maximus.  Much  less  commonly 
the  acetabulum  is  perforated  through  the  Y-cartilage,  and  an  intrapelvic 
abscess  forms  beneath  the  obturator  fascia  and  usually  points  just  above 
Pou part's  ligament — rarely  it  bursts  into  the  rectum  or  vagina.  Lastly,  an 
abscess,  perhaps  commencing  in  the  bursa  between  the  ilio-psoas  and  the 
joint,  which  often  communicates  with  the  synovial  membrane  of  the  latter, 
seems  to  be  not  very  infrequent ;  it  takes  the  course  of  the  psoas,  and  may  be 
discovered  as  a  swelling  just  above  Poupart's  ligament.  The  diagnosis  from 
intrapelvic  abscess  must  be  made  by  a  rectal  or  vaginal  examination,  by 
which  in  the  latter  fluctuation  should  be  obtained  from  the  examining  finger 
to  the  superficial  swelling.  In  a  case  of  pysemic  suppuration  of  both  hips, 
I  have  traced  a  huge  abscess  into  either  psoas  muscle ;  on  one  side  it  ex- 
tended quite  up  to  the  transverse  processes,  which  were  covered  by  peri- 
osteum, and  down  almost  to  the  popliteal  space ;  and  on  both  sides  there  was 
great  oedema  of  the  legs  from  pressure  on  the  femoral  vein.  Such  an  exten- 
sive abscess  as  this  from  hip-joint  disease  is  very  rare. 

The  Duration  of  the  disease  varies  from  two  or  three  months  to  several 
years. 

The  Prognosis  is  very  much  better  in  children  than  in  adults,  the  latter 
rarely  if  ever  recover  after  suppuration  has  occurred  unless  excision  is  per- 
formed, and  even  then  the  outlook  is  not  hopeful.  Much  always  depends  on 
the  stage  at  which  treatment  is  begun,  the  general  health,  and  the  possibility 
of  placing  the  patient  under  favorable  hygienic  and  nutritive  conditions. 
Children  frequently  recover  even  after  suppuration  has  occurred.  Of  260 
cases  of  suppuration  at  the  Alexandra  Hospital,  31.6  per  cent,  died  of  the 
disease  against  10.5  per  cent,  of  124  non-suppurating  cases. 

The  chief  cause  of  death  seems  to  be  general  tuberculosis  and  tubercular 
disease  of  other  organs,  especially  lungs  ;  naturally  albuminoid  disease  ranks 
high  as  a  cause  of  death  in  cases  which  suppurate.  Of  446  cases,  excision 
or  amputation  was  done  in  62 ;  no  operation  beyond  opening  abscesses  was 
performed  in  the  others.  154  died  (34.5  per  cent.),  and  in  39  the  cause  is 
known  to  have  been  meningitis  or  some  form  of  tubercular  disease  (9  per 
cent,  of  the  whole  number  of  cases).  It  will  therefore  be  seen  that  hip  dis- 
ease is  very  fatal.  ("Report  of  Committee  on  Excision  of  Hip-joint,"  Clin. 
Soc.  Trans.,  1871.) 

Diagnosis. — Acute  inguinal  lymphadenitis,  or  abscess  in  the  iliac  fossa  or 
anywhere  in  front  of  the  joint,  will  prevent  either  full  extension  or  flexion 
of  the  hip,  and  when  beneath  the  pectineus  may  by  pressure  on  the  obturator 
nerve  cause  pain  in  the  knee  (Erichsen).  In  these  cases,  when  the  parts  in 
front  of  the  joint  are  relaxed  by  flexion,  full  rotation  of  the  femur  may  be 
obtained  ;  swollen  glands  would  probably  be  felt,  and  tenderness  in  front  of 
the  joint  would  probably  be  excessive  for  hip  disease.  It  is  not  very  uncom- 
mon to  find  that  the  knee  on  the  diseased  side  is  being  treated  instead  of  the 
hip,  on  account  of  the  pain  complained  of  in  it ;  but  examination  at  once 
shows  that  the  form  and  movements  of  the  knee  are  perfect.  Confusion  with 
disease  of  the  spine  complicated  by  commencing  abscess  in  the  psoas  is  fre- 
quent: for  the  abscess  may  cause  persistent  flexion  of  the  hip.  But  all 
movements  of  the  hip  except  extension  are  free,  and  there  are  no  other  signs 
of  hi  p-joint  disease,  whilst  those  of  spinal  caries,  especially  limited  movement 
of  the  spine,  are  more  or  less  marked.  When  a  spinal  abscess  presents  in  the 


344 


DISEASE   OF   THE   HIP -  JOINT. 


groin  it  may,  of  course,  be  taken  for  an  abscess  entering  the  psoas  from  the 
hip ;  but  it  is  again  easy  to  demonstrate  that  the  hip  is  free  from  disease. 
Sacro-iliac  disease  causes  pain  about  the  hip  and  lameness ;  and  the  patient 
will  fix  the  hip-joint  against  movements  so  executed  that  they  jar  the  sacro- 
iliac articulation.  But  the  seat  of  pain,  swelling,  and  tenderness,  and  of 
abscess  if  it  be  present,  is  quite  different  from  that  in  hip  disease  ;  care  in 
moving  the  femur  shows  the  hip  to  be  sound,  and  pressing  the  hip-bones 
together  or  pulling  them  apart  causes  pain  in  the  sacro-iliac  joint. 

Suppuration  in  the  bursa  between  the  gluteus  max.  and  the  great  trochanter 
may  give  rise  to  symptoms  closely  resembling  those  of  hip  disease  (Teale) ; 
slitting  up  and  examination  of  the  sinus  will  enable  the  diagnosis  to  be  made. 
Caries  and  necrosis  of  the  trochanter  cause  chronic  sinuses,  but  do  not  affect 
the  position  or  movements  of  the  joint.  Sciatica  and  hysterical  tenderness 
need  not  to  be  mentioned  as  a  possible  source  of  error.  From  chronic  rheu- 
matic arthritis  hip  disease  is  distinguished,  even  when  it  occurs  in  the  hip  of 
a  young  person,  by  much  greater  fixation  of  the  joint  and  more  severe  pain 
when  movement  is  attempted. 

Treatment. — Attention  to  the  general  health  is  of  the  first  importance. 
Next  comes  absolute  rest  of  the  joint,  and  H.  O.  Thomas  (Diseases  of  the 
Hip-,  Knee-,  and  Ankle-joints,  1876)  is  doubtless  right  in  his  assertion  that 
prevention  of  friction  is  of  infinitely  greater  importance  than  prevention  of 
pressure.  The  value  of  every  apparatus  used  in  this  disease  varies  directly 
with  its  power  to  prevent  all  movement.  Weight  extension  with  a  sheet  over 
and  sand-bags  alongside  the  limb  and  trunk,  the  long  splint,  Hamilton's 
splint,  Bonnet's  grand  appareil  (a  wire  trough  to  receive  the  trunk  and  both 
lower  limbs),  and  Thomas's  splint  are  the  only  varieties  of  apparatus  worthy 
of  mention  ;  and  of  these  Thomas's  splint  is  by  far  the  best,  for  it  affords  the 
most  perfect  fixation,  renders  nursing  painless,  allows  the  patient  at  the  same 
time  all  the  advantages  of  getting  about  in  the  open  air,  leaves  the  joint  free 
for  the  application  of  fomentations  or  dressings,  and  can  frequently  be  used 
for  the  correction  of  deformity.  It  is  easily  made  by  the  surgeon  with  the 
assistance  of  a  blacksmith  and  a  saddler,  and  is  not  very  expensive.  To  use 
it  will  require  some  mechanical  aptitude  and  a  good  deal  of  experience.  The 
instrument  maker  can  only  make  the  splint  to  measure;  the  surgeon  must 
apply  it  and  be  prepared  to  make  such  alterations  of  form  as  will  insure  a 
perfect  fit. 

Thomas's  directions  for  the  making  of  the  splint  are  as  follows ;  The  patient 
should,  if  possible,  stand  on  the  sound  limb,  and  books  must  be  placed  be- 
neath the  diseased  one  until  the  lumbar  spine  is  straight.  Now  take  a  long 
flat  piece  of  malleable  iron  (1  x  i  inch  for  adults,  f  x  T3g  for  children),  long 
enough  to  extend  from  the  lower  angle  of  the  scapula  to  the  lower  end  of  the 
swell  of  the  calf,  and  model  it  to  the  sound  side.  The  iron  must  pass  down- 
ward perpendicularly  over  the  lumbar  region,  then  just  external  to  the  pos- 
terior superior  iliac  spine,  along  the  course  of  the  sciatic  nerve  to  a  point 
slightly  internal  to  the  centre  of  the  end  of  the  calf.  The  lumbar  portion 
must  be  practically  plane ;  then  comes  a  slight  curve  forward  under  the  but- 
tock, and  the  leg  portion  is  plane,  or  almost  so,  and  parallel  to  the  lumbar 
part.  Now,  the  gluteal  bend  being  fixed  in  one  wrench,  the  lumbar  portion 
just  above  is  seized  with  another  and  rotated  in  its  axis  toward  the  spine,  so 
that  it  shall  lie  flat  upon  the  hip,  just  external  to  the  iliac  spine;  the  rota- 
tion needed  is  less  in  fat  than  in  thin  subjects.  Its  effects  are  seen  in  Fig. 
136.  Next  take  a  piece  of  hoop  iron  (1  x  i  inch)  in  length  equal  to  five-sixths 
the  circumference  of  the  chest  below  the  angles  of  the  scapulae,  rivet  it  firmly 
at  one-third  of  its  length  from  the  end  next  the  diseased  side  in  front  of  the 
upper  end  of  the  upright ;  model  it  to  the  outline  of  the  trunk,  which  is  oval 
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in  shape,  paying  special  attention  to  the  fit  across  the  back.  A  second  cres- 
cent of  hoop  iron  (f  x  £  inch),  in  length  two-thirds  the  circumference  of 
the  thigh,  is  to  be  riveted  to  the  upright,  one  to  two  inches  below  the  fold  of 
the  buttock ;  and  a  third  similar  crescent,  half  the  circumference  of  the  leg, 
is  to  be  fixed  to  the  lower  end  of  the  upright.  These,  like  the  upper  cres- 
cent, are  fixed  eccentrically,  their  long  ends  being  inside  the  limb,  and  they 
are  to  have  the  form  shown  in  Fig.  136.  A  splint  with  two  uprights  (Fig. 
134)  gives  more  perfect  fixation  in  acute  cases  while  the  patient  is  confined 


Fig.  134.  Fig.  135. 


leg  portion  occurs  at  G,  just  above  the  com- 
mencement of  the  gluteal  curve  (Thomas).  Thomas's  hip-splint  applied  (Thomas). 

to  bed,  and  is  essential  in  cases  of  double  hip  disease  and  in  the  reduction  of 
marked  deformity ;  except  in  the  latter  case,  the  crossbar  between  the  splints 
below  should  be  added.  Finally,  when  a  hip  with  many  sinuses  has  to  be 
treated,  a  double  splint  may  be  applied  in  which  the  upright  on  the  diseased 
side  has  been  removed  between  the  upper  and  second  crescents,  whilst  a 
second  crossbar  connects  the  uprights  at  the  latter  spot. 

The  instrument  must  now  be  padded  with  one  layer  of  No.  1  boiler  felt, 
and  over  this  with  basil  leather. 

The  patient  being  placed  in  the  splint,  a  strap  and  buckle  close  the  upper 
circle  round  the  chest,  the  limb  is  bandaged  to  the  upright  from  the  calf  up 
the  thigh  crescent,  and  finally  the  machine  is  prevented  from  slipping  down 
by  braces  from  the  upper  crescent  over  the  shoulders. 

However  carefully  modelled,  the  splint  is  almost  certain  to  require  modi- 
fication in  the  first  few  days,  and  this  the  surgeon  must  effect  with  proper 
wrenches.  Fig.  136  shows  how  the  splint  should  fit;  the  long  end,  A,  of  the 
upper  crescent  lies  close  to  the  trunk,  exercising  some  pressure  on  the  sound 
side,  the  short  end,  b,  not  quite  in  contact.    The  upright  must  pass  just  ex- 
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ternal  to  the  posterior  spines,  but  internal  to  the  centre  of  the  popliteal  space, 
S2 ;  this  is  gained  by  bending  up  the  long  ends  of  the  lower  crescents,  and 
prevents  inversion  of  the  limb,  being  aided  by  the  slight  rotation  out  of  the 
leg  portion  upon  the  lumbar  portion. 

Should  the  splint  rotate  away  from  the  spine,  contract  the  long  wing  of 
the  upper  crescent,  expand  the  shorter,  and  increase  the  rotation  of  the  up- 
right where  it  crosses  the  iliac  crest ;  should  it  shift  toward  the  spine,  the 
opposite  changes  are  required. 

It  is  essential  that  this  splint  be  made  of  inelastic  iron  sufficiently  stout  to 
be  free  from  tremor  or  bending  in  moving  and  lifting  the  patient,  or  the 
nursing  will  be  painful.  In  a  proper  splint  well 
Fig.  136.  applied,  a  child  with  acute  hip  disease  may  be  raised 


without  suffering  pain,  by  means  of  the  strap  of  the 
upper  crescent  and  a  loop  of  towel  round  the  splint 
and  legs. 

Usually  no  local  treatment  is  required,  but  every- 
thing possible  must  be  done  to  improve  the  general 
health.  During  an  acute  early  stage,  Thomas  keeps 
the  patient  in  bed  on  a  soft  mattress  till  satisfied 
that  suppuration  has  been  avoided.  When  all 
acute  symptoms  are  absent,  the  child  goes  about  on 
crutches,  wearing  a  single  splint  and  a  patten  at 
least  four  inches  deep  (Fig.  138)  under  the  sound 
foot.  This  he  continues  till  the  muscles  are  well 
atrophied  round  the  trochanter,  the  process  being 
more  distinctly  felt  on  the  diseased  than  on  the 
sound  side.  Then  the  frame  may  be  removed  at 
night,  and  worn  during  the  day  ;  and  after  a  vary- 
ing time,  if  all  goes  well,  the  frame  is  totally  dis- 
carded and  the  crutches  and  patten  alone  used. 
These  are  set  aside  when  permanence  of  cure  seems 
assured.  Usually  the  treatment  occupies  one  to 
two  years  ;  if  suppuration  occur,  it  may  be  a  good 
deal  longer. 


The  splint  should  be  applied  at  once,  even  though 
deformity  be  extreme,  the  weight  of  the  lower  limb  being  equal  to  reducing 
any  angular  deformity  of  hip  or  knee  not  due  to  true  ankylosis.  In  bad 
cases,  a  double  splint  must  be  used,  that  on  the  diseased  side  being  modelled 
to  the  limb,  by  bending  at  G  (Fig.  134),  until  the  flexion  of  the  splint  almost 
corresponds  to  that  of  the  hip.  Inversion  is  corrected  as  usual,  but  does  not 
demand  much  attention,  as  it  is  always  spontaneously  corrected  after  com- 
plete cure.  Quickly  the  muscles  yield,  feeling  that  they  are  giving  over  the 
limb  to  safe  keeping ;  and  every  few  days  the  angle  at  g  is  slowly  opened 
out,  without  removing  the  splint,  by  suitable  wrenches.  Thomas  records 
the  case  of  a  boy  aged  seven,  with  disease  of  four  years'  duration,  leaving 
several  scars  about  the  hip,  some  tenderness,  and  flexion  to  somewhat  less 
than  90  degrees ;  the  gluteal  angle  of  the  splint  was  opened  every  seven 
days,  in  seven  weeks  the  deformity  was  reduced,  and  in  nine  weeks  the 
patient  was  up  on  crutches. 

During  the  reduction  of  any  marked  deformity  there  is  sure  to  be  more 
or  less  pain,  and  perhaps  some  local  heat  and  swelling,  accompanied  by  a 
little  fever,  and  the  patient  should  be  warned  to  expect  this  for  a  week  or 
more  (varying  with  the  stage  of  the  inflammation)  when  the  apparatus  is 
applied,  or  he  is  likely  to  be  soon  dissatisfied. 

In  reply  to  questions,  Mr.  Thomas  has  most  kindly  sent  me  his  latest 
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views  as  to  the  treatment  of  cases  in  which  there  is  marked  abduction  or  ad- 
duction. He  corrects  abduction  by  bringing  down  the  wing  of  the  upper 
crescent  on  the  side  opposite  to  the  disease  until  it  lies  over  the  lower  ribs, 
or,  in  severe  cases,  between  them  and  the  iliac  crest,  and  keeping  it  strongly- 
contracted  ;  the  wing  on  the  healthy  side  runs  forward  and  upward,  ending 
perhaps  a  little  above  the  nipple,  and  does  not  fit  closely  to  the  spine. 
Otherwise  the  splint  is  applied  as  usual ;  and  as  the  limb  comes  toward  the 
mid-line  the  upper  wing  on  the  sound  side  is  contracted.  In  extreme  cases, 
or  such  as  cannot  be  watched  for  a  week,  Thomas  adds  to  an  ordinary  hip- 
splint  a  half  crescent,  to  embrace  lightly  the  interval  between  the  pelvis 
and  the  ribs  on  the  sound  side. 

Abduction  is  to  be  corrected  by  connecting  the  outer  wings  of  the  two 
lower  cross-pieces  by  a  bar,  and  then  bandaging  the  limb  to  this  and  the 
lower  part  of  the  upright. 

Should  abscess  form,  repeated  aspiration  should  first  be  tried ;  this  failing, 
open  aseptically.  Should  sores  or  sinuses  interfere  with  the  splint  on  the 
diseased  hip,  use  the  modification  mentioned  on  p.  344.  Excision  is  to  be 
resorted  to  only  under  conditions  mentioned  below.  Up  to  1876,  Thomas 
had  excised  only  one  hip-joint,  the  knee-joint  never. 

We  have  thought  right  to  devote  so  much  space  to  Thomas's  treatment  of 
hip-disease,  being  assured  of  its  great  value,  and  believing  that  many  who 
use  the  splint  are  not  nearly  so  successful  with  it  as  they  might  be. 

Weight  extension  is  usually  employed  whilst  a  splint  is  being  made,  or 
even  throughout  slight  cases.  If  the  patient  is  a  child,  he  should  be  pre- 
vented from  sitting  up  by  a  girth  of  webbing  under  the  armpits  secured  from 
slipping  by  braces  ;  a  bandage  is  passed  through  the  girth  on  each  side  and 
tied  under  the  bed.  The  foot  of  the  bed  must  be  raised,  the  stirrup  should 
reach  well  on  to  the  thigh,  and  extension  should  always  be  made  in  the  line  of 
the  limb;  gradually  the  normal  line  is  approached.  When  the  limb  is 
straight,  further  fixation  may  be  obtained  by  a  sheet  over  body  and  limb, 
and  heavy  sand -bags  down  the  sides  of  each.  But  the  joint  is  necessarily 
disturbed  in  nursing. 

£  When  a  Thomas's  cannot  be  procured,  a  Hamilton's  double  long-splint 
should  be  worn  ;  a  cross-piece  behind  the  sacrum  may  be  used,  if  the  child 
is  placed  chiefly  on  his  face. 

Whatever  method  of  treatment  be  employed,  the  cure  is  satisfactory  only 
if  the  limb  is  in  the  straight  position  ;  its  permanence  is  then  evidenced  by 
the  non-recurrence,  after  use,  of  fixed  fiexion  of  the  joint. 

Indications  for  Excision  of  the  Hip. — We  have  already  pointed  out 
that  shortening  of  the  limb  and  looseness  and  insecurity  of  the  joint  are,  not 
uncommonly,  marked  after  this  operation,  whilst  in  recoveries  without  excision, 
though  the  joint  may  be  stiff,  this  is  covered  by  increased  mobility  of  the 
lumbar  spine,  and  the  limb  remains  firm,  is  less  shortened,  and  therefore 
more  useful  for  progression.  Excision  is  here,  consequently,  a  dernier  res- 
sort.  It  must  not  be  practised  until  the  above  treatment  has  failed  and  sup- 
puration has  resulted  ;  and  then  only  :  1,  in  certain  cases  of  rapid  suppura- 
tion (in  a  few  weeks)  with  severe  local  and  general  symptoms,  leading  to 
the  suspicion  of  necrosis  of  the  femoral  head  or  neck;  2,  in  cases  of  extensive 
burrowing,  fever,  and  loss  of  ground  in  spite  of  careful  treatment ;  3,  when 
sinuses  persist  for  months,  and  no  improvement  in  the  joint  results  in  spite 
of  every  obtainable  advantage ;  4,  when  exhaustion  from  hectic  and  suppu- 
ration, or  albuminoid  disease  (p.  83)  is  feared  or  is  present;  5,  in  cases  of 
intra  pelvic  abscess  it  is  probably  the  best  treatment,  trephining  of  the  ace- 
tabulum being  performed  if  necessary  for  drainage;  but  an  incision  above 
Poupart's  ligament  may  first  be  tried.    In  the  four  latter  cases,  the  disease 
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is  probably  kept  up  by  the  presence  of  sequestra,  or  there  is  spreading  tuber- 
cular ulceration  of  the  bones  and  soft  parts  which  the  patient  is  unable  to 
cope  with  and  which  must  therefore  be  excised  as  fully  as  possible.  It  may 
be  necessary  to  remove  large  portions  of  the  pelvis,  and  this  always  renders 
the  prognosis  more  grave. 

The  mortality  after  excision  of  the  hip  is  considerable.  The  most  recent 
statistics  are  those  of  Jacobsen,  which  embrace  the  earlier  ones  of  Leisrink. 
Of  250  cases,  58.4  per  cent.  died.  Contrary  to  what  English  experience 
shows,  Jacobsen  found  that  of  63  cases  of  suppuration  from  the  Copenhagen 
hospitals,  no  fewer  than  73.2  per  cent.  died.  Croft,  of  St.  Thomas's  Hospital, 
lost  18  of  45  cases  of  excision  (40  per  cent.) ;  and  of  these  4  died  of  pysemia 
— a  septic  mortality  which  might  well  be  lower. 

Amputation  may  ultimately  be  required  after  excision  when  profuse  sup- 
puration continues  and  fresh  abscesses  keep  forming,  when  disease  of  bone 
slowly  progresses  beyond  a  point  removable  by  excision,  or  when  acute 
osteomyelitis  of  the  femur  after  excision  leads  to  extensive  necrosis  with  the 
symptoms  given  at  p.  282. 

White  Swelling  of  the  Knee. 

A  few  words  may  be  said  upon  this  subject,  chiefly  for  the  purpose  of  in- 
troducing the  student  to  the  use  of  Thomas's  knee-splint. 

The  symptoms  of  the  disease  are  usually  marked.  Pain  and  tenderness 
about  the  anterior  and  inner  part  of  the  head  of  the  tibia,  slight  elastic  swell- 
ings first  obvious  on  either  side  of  the  lig.  patella,  and  fixed  flexion  or  dis- 
tinctly limited  movement  of  the  joint,  causing  the  patient  to  walk  upon  the 
toes  and  to  limp  a  little,  are  the  first  signs.  As  the  disease  progresses,  all 
the  above  symptoms  increase  and  starting  pains  at  night  are  added.  Wast- 
ing of  the  thigh  muscles  is  marked,  and  renders  more  evident  the  swelling 
of  the  synovial  membrane.  Sometimes  this  is  slight,  sometimes  very  great ; 
the  outline  of  the  suprapatellar  pouch  may  be  quite  plain,  but  as,  from 
wasting,  the  thickness  of  the  muscles  is  always  subtracted  from  the  limb 
above  the  knee,  the  widest  part  of  the  swelling  is  not  above  the  patella — as 
in  synovial  effusion,  p.  320 — but  opposite  the  interval  between  the  bones, 
and  the  swollen  joint  has  rather  a  rounded  appearance,  or  it  is  pyriform 
with  its  larger  end  down.  The  skin  oecomes  pale,  tense,  thin,  and  often  shiny, 
while  many  blue  veins  are  seen  through  it ;  the  part  is  hot  to  the  touch,  and 
the  swollen  parts  elastic  and  aemi-fluctuating ;  there  may  be  some  fluid  in 
the  joint.  Flexion  increases,  but  the  tibia  is  dragged  backward  on  the 
femur  out  of  proportion  to  the  flexion;  at  the  same  time  it  becomes  rotated 
out  more  or  less  markedly.  In  some  cases  the  inner  condyle  grows  exces- 
sively and  the  deformity  of  genu  valgum  results.  Abscess  may  form  at  any 
time.  Often  for  a  long  time  the  patient  gets  about  on  the  crippled  and 
motionless  joint ;  but  sooner  or  later  it  becomes  incapable  of  bearing  weight, 
the  ligaments  become  infiltrated  and  softened,  also  the  parasynovial  tissue  ; 
great  destruction  of  the  ends  of  the  bones  may  occur,  leading  to  extreme 
displacements,  but  this  is  not  common.  Once  the  ligaments  are  softened, 
lateral  movement  may  be  obtained  by  the  surgeon.  It  always  indicates  great 
destruction  of  the  joint. 

The  diagnosis  from  synovitis  has  already  been  given  (p.  335).  Formerly 
cases  of  joint  disease  in  ataxy  ran  some  risk  of  amputation ;  but  that  is  hardly 
probable  now  that  the  disease  is  better  known.  From  hysterical  joint  the 
diagnosis  may  be  very  difficult,  as  a  certain  amount  of  redness,  heat,  and 
puffiness  may  develop  in  association  with  fixation  and  great  tenderness. 
Other  evidences  of  hysteria  must  give  the  clew;  but  it  must  be  remembered 
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that  a  hysterical  patient  may  have  a  strumous  joint.  Lastly,  fungous  arth- 
ritis must  be  distinguished  from  malignant  groivths  of  the  end  of  one  of  the 
bones  entering  into  the  joint,  chiefly  by  limitation  of  the  disease  to  this  end, 
possibly  by  pulsation  or  eggshell  crackling,  by  rapid  and  steady  growth,  by 
extension  beyond  the  limits  of  the  synovial  membrane,  etc. 

Treatment. — 1st.  Attention  to  the  general  health.  2d.  The  provision  of 
absolute  rest.  This  is  best  made  by  means  of  Thomas's  knee-splint  (Fig. 
137).  The  upper  ring  is  made  of  an  iron  rod  three-eighths  of  an  inch  thick 
— more  or  less,  according  to  the  weight  of  the  patient ;  it  is  almost  an  ovoid, 
and  is  covered  with  boiler  felt  and  basil  leather.  From  its  upper  and  lower 
portions  two  iron  rods  pass  down  to  a  lower  smaller  oval  across  which  is  a 
small  staple,  used  only  for  fixation  in  the  reduction  of  flexion. 


Fig.  137.  Fig.  138.  Fig.  139. 


Thomas's  knee-splint,  Upper  ring  of  a  left  knee-splint,  Thomas's  knee-splint  and 

with  apron,  patten,  and  actual  shape  ;  points  of  insertion  patten  applied  (Thomas), 

staple     for     retention  of  stems.  Below  a  patten  (Thomas). 

(Thomas). 

The  upper  ring  should  join  the  inner  stem  at  55  degrees,  which  angle  is 
by  proper  padding  reduced  to  45  degrees ;  the  padding  gets  rapidly  thinner 
toward  the  outer  side  (Fig  137).  The  anterior  crescent,  E,  of  the  upper  ring 
is  much  straighter  than  the  posterior,  d  ;  and  inside  stem,  c,  is  connected  to 
the  ring  in  front  of  the  mid-lateral  point,  the  outer  stem,  A,  being  fixed  to 
the  central  and  uppermost  point  outside  (Fig.  138).  The  stems  are  so  long 
that  one  to  two  inches  intervene  between  the  toes  of  the  fully  extended  foot 
and  the  ground.  A  strap  passes  over  the  shoulder  of  the  sound  side,  and  is 
attached  by  buckles  to  the  front  and  back  of  the  upper  ring  (Fig.  139). 

Across  the  two  bars  is  stretched  an  apron  of  basil  leather,  having  in  it  two 
slits  for  the  insertion  of  the  bandage  (Fig.  137).    When  the  patient  walks, 


350 


DISEASE   OF   THE  HIP-JOINT. 


the  splint  must  fit  well ;  a  patten,  high  enough  to  make  the  shoulders  level, 
is  worn  under  the  sound  foot.  For  use  in  bed  the  fit  of  the  upper  ring  need 
not  be  very  exact,  and  the  stems  may  be  made  of  one  rod  bent  at  right  angles 
below,  and  here  a  small  staple  is  easily  bent  for  fixation.  Later,  if  necessary, 
this  can  be  removed,  and  a  patten  welded  on.  In  a  regular  bed-splint  the 
upper  ring  is  oval,  and  the  inner  stem  attached  to  the  end,  so  the  splint  fits 
either  limb. 

In  advanced  cases,  when  the  knee  is  larger  than  the  thigh  at  the  groin,  a 
caliper  splint,  opening  either  below  or  above,  may  be  used.  To  make  room 
for  a  dressing,  the  stems  of  an  ordinary  splint  may  be  bent  out  at  the  joint. 

When  the  patient  is  confined  to  bed,  the  splint  should  be  slung  to  a  cradle 
by  its  lower  end,  to  keep  the  limb  from  the  bed. 

The  splint  is  fixed  to  the  limb  by  two  flannel  rolls,  one  for  the  thigh, 
firm!)''  applied,  that  the  splint  may  move  with  the  thigh  rather  than  with  the 
leg  ;  the  other  for  the  leg,  put  on  less  firmly,  that  the  leg  may  not  resist 
downward  pressure  of  the  femur,  but  may  be  kept  from  chafing  (Fig.  139). 

When  there  is  much  flexion  the  patient  must  be  confined  to  bed  ;  the 
apron  cannot  be  used,  but  the  limb  must  be  fixed  by  a  stirrup  to  the  staple 
and  bandages  round  the  leg  and  thigh.  The  lower  end  of  the  splint  must 
be  fixed  to  an  angle  on  wheels  which  raises  the  calf  from  the  bed  and  keeps 
the  patient  on  his  back,  so  that  the  weight  of  the  limb  is  constantly  tending 
to  open  out  the  angle  at  the  knee ;  or  this  fixation  may  be  effected  by  other 
means.  No  traction  on  the  leg  should  be  made  by  the  stirrup,  it  must  be 
kept  just  tense  as  the  limb  comes  down.  Flexion  is  reduced  during  the 
stage  of  inflammation  much  more  easily  than  after  resolution. 

When  the  joint  contains  fluid  it  should  always  be  drawn  off.  Repeated 
aspiration  should  be  tried  for  abscesses,  or  they  may  be  opened  aseptically, 
and  all  diseased  tissue  removed.  In  acute  and  chronic  general  suppuration, 
the  joint  must  be  laid  open,  and  there  is  no  doubt  that  perfect  fixation 
renders  the  dangers  of  this  procedure  much  less. 

With  regard  to  the  length  of  time  that  the  knee  (or  the  hip)  must  be 
fixed,  Thomas  states  that  the  longer  the  fixation,  the  less  likely  is  ankylosis 
to  occur ;  bony  ankylosis  after  correct  mechanical  treatment  is,  he  says,  very 
rare.  Temporary  stiffness  always  occurs  after  resolution,  but  it  will  wear  off 
without  interference. 

Cure  is  evidenced  by  the  patient  being  able  after  using  the  joint  volun- 
tarily to  place  it  in  the  position  it  occupied  in  the  splint. 

Excision  will  be  required  only  in  cases  similar  to  those  mentioned  under 
hip  disease;  the  objections  to  it  are  that  it  causes  much  shortening  of  the 
limb,  and  sometimes  leaves  a  weak  or  deformed  union.  But  evasion  may  be 
done  much  earlier  as  a  truly  conservative  operation,  and  combined  with 
Thomas's  splint  will  yield  fair  results. 

We  may  here  repeat  that  no  splint  affords  such  perfect  fixation  of  the  knee 
as  does  this ;  that  without  the  apron  it  is  an  excellent  splint  after  excision 
of  the  knee;  that  it  is  very  valuable  in  the  treatment  of  fractures  of  the  shaft 
of  the  femur  (p.  268),  and  may  be  used  for  fractures  of  the  patella  (p.  271). 

Amputation  is  required  after  failure  of  excision  in  young  patients,  and  in 
others  too  old  or  otherwise  unfit  for  this  operation. 

Thomas  believes  that  the  main  obstacle  to  recovery  from  chronic  arthritis 
are,  friction  and  pressure,  and  that  the  former  is,  by  far,  the  most  serious. 
Important  as  they  doubtless  are,  we  mu3t  still  remember  that  we  are  dealing 
with  an  infective  inflammation  which  will  continue  to  extend  so  long  as  the 
conditions  are  favorable,  and  may  perhaps  prove  generally  infective.  This 
indeed  constitutes  the  chief  argument  in  favor  of  erasion  and  excision,  especi- 
ally among  the  poor. 
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CHAPTEE  XXIX. 

INJURIES  OF  ARTERIES— ARTERIAL  HEMORRHAGE  AND 
HEMATOMA. 

Contusions  of  Arteries  leading  to  symptoms  are  rare  in  civil,  commoner 
in  military  practice.  They  are  usually  the  result  of  the  passage  close  by  the 
vessel  of  some  blunt  object,  as  a  railing  spike  or  a  bullet,  but  symptoms  mav 
follow  bruises  through  the  uninjured  skin.  The  elasticity  of  bloodvessels 
frequently  enables  them  to  escape  rupture  by  such  bodies,  but  they  sustain 
more  or  less  severe  contusions.  Guthrie  (  Commentaries  on  the  Surgery  of  the 
Peninsular  War)  records  a  case  in  which  a  bullet  passed  between  the  femoral 
artery  and  vein  in  Hunter's  canal  without  opening  either,  but  bruising  both. 
The  result  was  thrombosis  of  both  vessels  and  gangrene  of  the  limb ;  but  it 
is  hard  to  say  how  much  of  this  was  due  to  the  presence  of  a  septic  wound. 
In  other  cases  a  contused  piece  of  artery  sloughs,  and  thrombosis  being  insuf- 
ficient, secondary  hemorrhage  follows ;  this  is  almost  surely  due  to  sepsis. 
Lastly,  injuries  of  the  nature  of  a  contusion  or  strain  are  rarely  followed 
within  a  few  weeks  by  the  formation  of  a  true  aneurism  (see  p.  246)  probably 
an  arteritis  is  excited  which  softens  the  ves3el-wall  and  causes  it  to  yield. 

Varieties  and  Causes  of  Wounds  of  Arteries. — These  may  be 
incised,  punctured,  contused,  or  lacerated  ("ruptures")  like  the  necessarily 
accompanying  wounds  of  other  parts.  A  few  cases  of  nonpenetrating  wounds 
of  arteries  have  been  recorded,  chiefly  of  the  carotid  in  cut  throats ;  there 
would  be  no  danger  of  hemorrhage  from  rupture  or  sloughing,  or,  later,  of 
aneurisnial  dilatation. 

Penetrating  wounds  and  solutions  of  continuity  of  arteries  are  generally  due 
to  instruments  which  have  entered  through  skin  or  mucous  membrane, 
inflicting  an  open  wound.  But  large  arteries  are  sometimes  wounded  by 
fragments  of  bone  in  simple  fractures,  or  "  subcutaneously  "  in  the  operations 
of  venesection  or  tenotomy,  or  by  rapier  thrusts — the  small  wounds  healing 
rapidly  ;  or  they  may  be  torn,  especially  when  diseased,  by  strains  (extension 
of  knee  in  jumping),  or  blows  not  lacerating  the  skin.  In  these  cases  the 
blood  forms  for  itself  a  cavity  or  becomes  widely  diffused  in  the  soft  parts, 
and  the  tumor-like  swelling  which  appears — communicating,  as  it  does,  with 
a  main  or  large  artery — is  called  an  arterial  hcematoma,  or  traumatic  aneu- 
rism, a  term  leading  only  to  confusion.  For  the  present  we  shall  turn  our 
attention  to  arteries  injured  in  incised  or  punctured,  lacerated,  or  contused 
wounds. 

Characters  and  Diagnosis  of  Arterial  Bleeding. — The  sign  of 
wound  of  an  artery  is  hemorrhage  of  the  following  character.  The  blood  is 
of  bright  red  color  and  issues  per  saltum,  in  forcible  jets ;  even  from  vessels 
smaller  than  the  radial  at  the  wrist,  blood  will  be  projected  three  or  four 
feet  at  each  heart-stroke,  but  during  diastole  the  stream  falls  much  nearer 
the  patient.  In  conditions  of  asphyxia  and  deep  anaesthesia,  however,  arte- 
rial  blood  may  be  quite  dark.  The  pulsating  flow  is  best  seen  in  cases  of 
transverse  division  of  large  arteries  upon  the  face  of  a  wound  ;  it  is  absent  in 
wounds  of  very  small  arteries,  the  stream  from  which  is  more  or  less  steady, 
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but  well  projected.  When  the  wounded  vessel  lies  deeply  and  cannot  be 
seen,  the  wound  fills  intermittently  and  gushes  of  bright  blood  occur  from  it. 

The  only  arterial  bleeding  likely  to  be  misunderstood  is  that  known  as  re- 
current or  regurgitant,  which  comes  from  the  distal  end  of  a  divided  vessel. 
Such  bleeding  in  the  lower  limb  occurs  in  a  continuous  stream  of  dark  color 
(Guthrie,  loc.  cit.) ;  in  the  upper,  the  circuit  is  so  much  shorter  and  the  anas- 
tomosis so  free,  that  even  in  recurrent  hemorrhage  the  blood  is  bright  and 
may  even  pulsate. 

Results  of  Partial  Division. — When  the  wall  of  an  artery  is  wounded 
the  opening,  especially  if  transverse  or  oblique,  tends  to  gape ;  the  natural 
elasticity  of  the  vessel  drags  the  edges  apart  in  the  longitudinal  direction, 
being  slightly  assisted  by  longitudinal  muscular  fibres,  and  in  the  transverse 
direction  the  circular  fibres  act.  There  is  not  the  slightest  tendency  to  the 
closure  of  such  wounds,  and,  when  other  than  very  fine  punctures,  they  usu- 
ally bleed  most  persistently.  A  firm  clot  seems  to  be  the  only  thing  that 
can  arrest  it,  naturally,  for  they  can  neither  retract  nor  contract ;  but  clot 
is  rarely  firm  enough  in  man.  Guthrie  says  that  bleeding  from  an  artery  as 
large  as  the  brachial  divided  for  one-fourth  its  circumference  usually  ceases 
spontaneously  before  syncope  occurs  in  dogs ;  whilst  in  horses  and  sheep  it 
continues  till  they  die.  Should  the  wound  in  man  heal  under  pressure,  it 
does  so  by  obliteration  of  the  canal  at  the  point.  Smaller  wounds,  especially 
longitudinal  and  punctured,  may  heal  without  such  obliteration ;  but  the 
scar  may  subsequently  stretch,  giving  rise  to  a  true  aneurism. 

Results  of  Complete  Division.  —  After  cross-section  two  important 
phenomena  appear:  1.  Retraction  of  the  vessel  within  its  sheath  owing  to  its 
elasticity  and  to  the  constant  tension  which  obtains  in  the  arterial  system 
from  the  heart  to  the  capillaries.  When  a  limb  is  extended  the  ends  of  a 
divided  main  artery  will  separate  at  least  a  centimetre,  and  full  flexion  will 
not  bring  them  quite  together.  2.  Contraction  of  the  lumen,  due  partly  to 
the  elasticity  of  the  previously  distended  vessel,  but  chiefly  to  active  con- 
traction of  the  irritated,  circular  muscular  fibres.  This  contraction  is  not 
immediate,  as  it  would  be  with  voluntary  muscle,  reaching  at  once  its  maxi- 
mum, but  commences  a  few  seconds  after  the  application  of  the  stimulus, 
slowly  increases,  and  endures  for  some  time ;  it  may  also  extend  up  the  vessel 
for  half  to  one  inch.  The  result  of  these  two  processes  is  that  the  end  of  the 
artery,  much  diminished  in  size  and  of  conical  form,  lies  at  the  bottom  of  a 
short  canal  or  sheath  from  which  it  tends  to  shrink ;  and  blood  escaping 
from  the  mouth  of  the  vessel  has  to  flow  over  the  rough  and  foreign  surface 
of  the  sheath.  It  therefore  coagulates  on  the  surface  of  the  canal  and  in  the 
meshes  of  the  connective  tissue  forming  it ;  and  clot  forms  also  between  the 
conical  end  of  the  artery  and  the  sheath,  making  some  lateral  pressure  upon 
the  vessel-end,  which  will  at  least  support  it  and  hinder  its  dilatation  when 
the  muscular  contraction  has  passed  off.  All  this  clot  is  called  the  external 
coagulum.  It  is  owing  to  the  above  three  processes — retraction  and  contrac- 
tion of  the  end  and  formation  of  an  external  coagulum — that  small  vessels, 
which  bleed  strongly  when  cut  across,  gradually  cease  to  do  so  after  a  few 
seconds ;  and  natural  or  spontaneous  arrest  of  hemorrhage  is  assisted — 1,  by 
weakening  of  the  heart  as  loss  of  blood  and  nervous  shock  induce  faintness; 
and  2,  by  the  greater  tendency  to  coagulate  which  is  induced  by  hemorrhage 
in  the  blood  remaining  in  the  body. 

When  bleeding  has  been  arrested,  an  internal  coagulum  usually  forms. 
This  starts  upon  the  foreign  surface  of  the  cut  and  inverted  internal  and 
middle  coats,  and  extends  until  the  movement  of  the  blood  becomes  too 
strong  to  permit  further  clotting — usually  up  to  the  first  collateral  branch, 
below  which  there  is  almost  complete  stasis.    It  is  more  or  less  conical,  and 
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not  at  first  adherent  to  the  vessel-wall ;  and  it  acts  as  an  elastic  btfier  be- 
tween the  blood-wave  and  the  clot  closing  the  orifice  of  the  vessel.  It  is  not 
essential  to  the  temporary  arrest  of  hemorrhage,  for  it  does  not  form  until 
bleeding  has  stopped  ;  nor  is  it  required  for  its  permanent  arrest,  as  in  some 
cases  it  never  forms. 

Lateral  wounds  of  arteries  are  similarly  closed,  if,  indeed,  Nature  suffices 
to  arrest  the  bleeding  from  them.  An  external  clot  prevents  the  escape  of 
blood,  and  then  an  internal,  totally  obstructing  clot  forms.  Should  these 
succeed  in  resisting  the  arterial  wave,  permanent  closure  of  the  wound  or 
vessel  takes  place,  just  as  in  instances  of  complete  transverse  division,  which 
will  now  be  described. 

Permanent  Arrest  of  Hemorrhage  is  due  to  the  healing  of  the  wound 
in  the  vessel.  There  is  nothing  special  in  the  means  by  which  this  is  accom- 
plished.   The  vessels  round  about  the  end  of  the  artery,  irritated  by  injury, 


Fig.  140. 


Contracted  artery,  from  the  umbilical  cord  of  a  calf. 


pour  out  the  usual  exudation  of  fluid  and  cells ;  the  red  corpuscles  in  the 
clot  break  down  and  their  coloring  matter  is  absorbed,  so  that  in  a  few  days 
the  external  clot  is  replaced  by  more  or  less  round-celled  exudation  which 
is  becoming  vascularized.  The  site  of  the  artery  in  septic  stumps  is  marked 
by  a  patch  of  yellowish  or  greenish  lymph.  Similar  changes  take  place  in- 
ternally. Here  exudation  occurs  from  the  vessels  in  the  wounded  arterial 
tissues,  and  a  button  of  firm  lymph,  adherent  to  the  cut  edges  of  the  vessel, 
appears  about  the  third  day  in  the  base  of  the  internal  clot.1  This  increases, 
the  vessel  goes  on  contracting  upon  it,  loses  its  endothelium,  and  becomes  ad- 
herent; its  walls  also  are  more  or  less  infiltrated  with  leucocytes.  New  vessels 
communicating  with  the  vasa  vasorum  form  in  the  cell-mass,  converting  it 
into  granulation  tissue;  and  this,  both  inside  and  outside  the  vessel,  changes 
as  usual  (p.  59)  into  contracting  fibroid  tissue,  which  ultimately  reduces  the 
end  of  the  artery  into  dense  connective  tissue,  adherent  to  surrounding  parts. 
The  permanent  barrier  thus  opposed  to  the  blood  may  be  very  narrow, 
simply  rounding  off  the  end  of  the  vessel ;  or  it  may  be  a  fibrous  cord  of 
some  length — differences  depending  apparently  upon  the  force  of  the  circu- 
lation in  the  immediate  neighborhood  of  the  wound.  Thus  Guthrie  tied  the 
common  iliac  five-eighths  of  an  inch  from  the  aorta  and  three-eighths  of  an 
inch  from  the  internal  iliac ;  one  year  later,  the  separated  ends  were  just 
closed  and  connected  to  each  other  by  new  connective  tissue.  Though  re- 
maining pervious,  an  artery  always  atrophies  above  a  point  of  obliteration 
in  proportion  as  its  work  (as  a  conduit)  is  diminished; — e.g.,  after  amputa- 
tion at  the  middle  of  the  arm,  the  brachial  atrophies  at  least  as  high  as  the 
origin  of  the  subscapular. 

In  this  process  of  healing  it  will  have  been  noted  that  the  actual  throm- 
bus takes  no  part ;  it  is  not  the  thrombus,  but  the  lymph  which  is  "  or- 
ganized." 

1  Some  authorities  describe  the  endothelium  as  proliferating,  and  sending  many 
vascular  processes  of  cells  into  the  clot. 
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When  the  internal  coagulum  is  long,  and  it  may  measure  some  inches  after 
ligature  of  the  base  of  the  carotid,  it  is  infiltrated  ouly  at  its  base;  beyond 
this  it  is  rapidly  decolorized,  and  may  remain  for  several  months  as  a  non- 
adherent fibrinous  cord,  but  usually  it  is  short,  and  soon  disappears  after 
closure  of  the  vessel  is  accomplished. 

When  an  artery  is  simply  divided,  healing  in  the  lower  end  is  much  less 
perfect  than  in  the  upper.  The  lower  end  retracts  and  contracts  less  com- 
pletely ;  and  internal  coagulum  forms  scantily  (Guthrie).  The  reason  of 
these  differences  is  unknown,  unless  it  be  the  interruption,  more  or  less  com- 
plete, of  blood  and  nervous  supply  to  the  lower  end.  But  their  result  is 
that  secondary  hemorrhage  after  division  of  ligature  in  the  continuity  of  an 
artery  occurs  much  more  commonly  from  the  distal  than  from  the  proximal  end. 
If  all  goes  well,  the  last  act  in  these  cases  is  the  establishment  of  collateral 
circulation  (p.  42) ;  then  the  vessels  in  the  scar  between  the  ends  of  the  di- 
vided artery  enlarge  markedly,  and  may,  it  is  believed,  bring  about  a  direct 
communication  between  the  proximal  and  distal  portions. 

It  would  appear  from  experience  that  natural  processes  are  ordinarily 
sufficient  to  arrest  permanently  the  bleeding  from  small  vessels  such  as  the 
digital  or  temporal,  especially  if  they  are  completely  divided  ;  puncture  and 
partial  divisions  even  of  these  may  give  rise  to  recurring  losses  of  blood. 
When  the  injured  vessel  is  as  large  as  the  brachial  or  posterior  tibial,  bleed- 
ing will  cease  for  a  time  when  syncope  supervenes;  but  as  the  heart  recovers, 
the  coagulum  in  the  orifice  of  the  vessel  will  probably  be  dislodged,  and 
bleeding  will  recur  again  and  again  until  it  is  checked  by  art  or  the  patient 
dies.  Lastly,  when  a  large  artery,  as  the  femoral  or  subclavian,  is  divided 
or  freely  opened,  and  the  escape  of  blood  is  in  no  way  opposed,  bleeding  will 
be  so  great  as  to  occasion  death,  perhaps,  within  a  minute.  But  if  the 
wound  be  little  more  than  a  puncture  and  longitudinal,  it  may  be  closed 
firmly  by  clot  during  syncope,  and  the  patient  may  survive  if  properly 
treated. 

The  spontaneous  arrest  of  hemorrhage  is  rendered  difficult  by  any  inter- 
ference with  the  processes  upon  which  it  depends.  Deserving  of  special 
mention  in  this  respect  are :  incomplete  division  of  a  vessel ;  dense  surround- 
ings, preventing  the  usual  movements  of  a  divided  artery — e.  g.,  the  rigid 
connective  tissue  of  the  galea — the  bony  canals  in  which  the  superior  pala- 
tine, dental,  and  other  vessels  run  ;  abnormality  of  the  vessel-wall,  hindering 
or  preventing  its  contraction,  such  as  results  from  chronic  inflammation  of  a 
part,  or  from  atheroma  or  calcification  of  the  artery  ;  the  effects  of  irritation, 
particularly  septic,  are  of  special  importance;  and  there  is  the  condition 
known  as  hsemophilia  (q.  v."),  the  mode  of  action  of  which  is  doubtful. 

Results  of  Complete  Transverse  Laceration. — When  an  artery  is 
torn  across  by  lacerating  or  contusing  violence,  even  though  it  be  the  axillary 
or  the  femoral,  it  may  not  bleed  at  all.  This  is  explained  as  follows :  the 
inner  and  middle  coats,  which  are  much  softer  than  the  adventitia,  tear  early 
when  subjected  to  strain,  contract  and  roll  up  into  the  lumen  of  the  vessel ; 
but  the  tough  adventitia  resists  longer,  and  is  drawn  out  and  twisted  into  a 
conical  cap  which  covers  the  end  of  the  vessel,  just  as  after  torsion.  After 
avulsion  of  a  part  it  is  not  uncommon  to  see  the  main  artery  hanging  exposed 
for  some  distance,  and  pulsating  apparently  to  its  very  end ;  it  is  usually 
distinctly  conical. 

In  other  cases,  lacerated  wounds  of  large  arteries,  such  as  resulted  from 
the  old  round  bullet,  were  followed  by  severe  hemorrhage,  ceasing  in  a  few 
minutes;  being  arrested  apparently  by  violent  contraction  of  the  muscular 
coat  assisted  by  faintness.  The  arrest  was  sometimes  permanent,  but  often 
hemorrhage  recurred  as  shock  passed  off  or  when  the  patient  was  moved ; 
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and  the  blood  then  came  almost  always  from  the  distal  end.  In  the  lower 
limb,  if  the  temporary  arrest  lasted  twelve  hours,  the  dangers  to  be  feared 
were,  according  to  Guthrie,  bleeding  not  from  the  proximal,  but  from  the 
distal,  end,  or  mortification  of  the  limb. 

An  artery  torn  across  heals  in  exactly  the  same  way  as  one  cut  across. 
An  internal  clot  first  forms. 

The  Artificial  Arrest  of  Hemorrhage. 

Loss  of  blood  being  almost  always  extremely  undesirable,  surgical  inter- 
ference is  indicated  even  in  cases  where  natural  means  would  probably  prove 
sufficient,  though  tardy,  and,  a  fortiori,  in  all  more  severe  cases.  The  oppor- 
tunities which  a  surgeon  of  to-day  has  of  gaining  that  coolness  in  the  great 
emergency  of  serious  hemorrhage  which  is  so  conducive  to  its  proper  treat- 
ment, are  few ;  we  rarely  see  it. 

Immediate  Treatment.  Local  digital  pressure. — The  first  point  is  tem- 
porarily and  immediately  to  arrest  the  bleeding  until  more  permanent 
means  can  be  adopted,  and  for  this  purpose  no  rule  of  such  general  appli- 
cability as  this  can  be  given — place  a  finger  on  the  bleeding  point.  No  force  is 
required  if  the  pressure  is  accurately  applied;  even  main  arteries  are  easily 
controlled.  The  surgeon  must  open  the  wound,  wipe  away  clot,  see  the 
bleeding  spot,  and  put  his  finger  directly  on  it,  or  take  it  between  his  finger 
and  thumb.  In  deep  stabs,  in  which  this  is  not  possible,  the  finger  may  still 
be  used  as  a  plug,  especially  by  the  uninitiated  ;  the  educated  finger  will,  in 
such  cases,  often  feel  the  point  whence  blood  is  gushing  and  accurately  com- 
press it.  Local  pressure,  when  it  can  be  employed,  has  the  advantage  of 
ligature  at  the  point,  viz.,  that  it  certainly  arrests  bleeding;  it  can  be  more 
easily  kept  up  than  pressure  at  a  distance ;  and  it  is  the  only  treatment 
immediately  available  in  wounds  of  the  great  arteries  of  the  trunk  and  neck. 

Digital  compression  of  main  arteries. — Often  it  is  most  convenient  and 
equally  efficacious  to  compress  the  main  artery  at  a  distance.  The  points  at 
which  main  arteries  may  be  best  commanded  are  the  following :  In  the  upper 
limb,  the  ulnar  and  radial  are  easily  compressed  just  above  the  wrist  by 
placing  a  thumb  on  each  and  pressing  directly  backward  against  the  bone. 
The  brachial  at  the  middle  of  the  arm  may  be  compressed  where  it  lies  in 
front  of  the  insertion  of  the  coraco-brachialis ;  it  is  best  to  place  one  hand  in 
front  of,  the  other  behind  the  arm,  so  that  two  or  three  fingers  of  each  may 
meet  on  each  side  of  the  artery  and  prevent  its  slipping  in  or  out.  The 
subclavian  (third  part)  may  be  compressed  against  the  first  rib  by  a  thumb 
or  the  padded  ring  of  a  door-key  placed  vertically  over  the  vessel  in  the 
subclavian  triangle.  Stand  above  the  patient,  place  the  thumb  of  the  same 
side  as  the  artery  in  the  triangle  whilst  the  fingers  lie  over  the  scapula  ;  and 
on  the  top  of  the  thumb  place  that  of  the  other  hand,  and  press  directly 
downward. 

Iu  the  lower  limb,  the  anterior  and  posterior  tibial  arteries  are  easily  taken 
just  above  the  ankle  by  the  fingers  and  thumb  of  one  hand  grasping  the 
ankle  from  the  inner  side.  The  femoral  artery  can  be  perfectly  controlled  by 
pressure  driving  it  against  the  brim  of  the  pelvis  and  front  of  the  hip-joint. 
Stand  by  the  side  of  the  patient  looking  toward  his  feet ;  place  the  two 
thumbs,  one  on  top  of  the  other,  on  the  artery,  just  below  Poupart's  liga- 
ment, and  with  the  hands  grasp  either  side  of  the  limb.  In  thin  people  and 
children  the  abdominal  aorta  may  be  compressed  for  a  short  time  in  the  above 
manner,  or  by  direct  pressure  of  fingers  upon  it ;  post-partum  hemorrhage 
has  been  thus  arrested. 
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The  use  of  tourniquets. — To  relieve  the  fingers  when  compression  has  to  be 
maintained  for  some  time,  and  also  in  many  cases  to  check  bleeding  more 
completely,  tourniquets  are  employed.  Of  these,  Esmarch's  elastic  tourniquet 
is  by  far  the  best,  and  should  always  be  kept  in  places  where  accidents  are 
frequent.  It  is  simply  eighteen  to  twenty-four  inches  of  three-quarters 
inch  rubber  tubing,  and  it  is  applied  by  placing  the  mid-point  on  the  far 
side  of  the  limb,  stretching  it,  and  winding  it  rapidly  and  rather  tightly 
round  above  the  wound  ;  it  may  be  tied  by  a  tape  at  each  end.  No  skill  or 
knowledge  of  anatomy  is  required. 

When  used  for  an  exarticulation  at  the  shoulder,  the  tubing  must  be 
tightly  coiled  twice  or  thrice  round  the  shoulder,  crossing  the  axilla  as  high 
as  possible,  and  the  ring  must  be  prevented  from  slipping  by  tapes  passed 
through  it  in  front  and  behind,  and  held  tight  by  an  assistant  on  the  oppo- 
site side.  In  amputation  at  or  excision  of  the  hip,  apply  the  tubing  in  a 
figure-8  round  the  groin  and  pelvis,  and  prevent  the  turn  round  the  groin 
from  slipping  after  removal  of  the  limb  by  tapes  used  as  above.  To  render 
the  penis  and  scrotum  bloodless,  use  a  figure-8  of  thick  drainage  tube  round 
their  base  and  the  pelvis.  For  compression  of  the  abdominal  aorta,  Esmarch 
places  a  board  behind  the  patient  and  a  special  pad  like  a  door-handle  on  a 
stem  over  the  vessel,  and  then  winds  an  India-rubber  bandage  several  times 
round  both  so  as  to  drive  the  pad  backward. 

Esmarch's  tourniquet,  applied  too  tightly,  or  in  several  coils  one  over  the 
other,  has  produced  paralysis  of  imperfectly  covered  nerves,  such  as  the  ulnar 
or  median  ;  this  is  best  avoided  by  using,  in  the  upper  limb,  instead  of  the 

Fig.  141. 


Petit's  screw  tourniquet,    a,  pad  on  the  band  ;  c,  bridge  ;  d,  screw. 

tourniquet,  a  few  (four  or  five)  turns  of  the  India-rubber  bandage  on  top  of 
each  other.  But  the  chief  inconvenience  attributed  to  this  instrument  is  due 
really  to  the  anaemia  of  the  limb  which  is  usually  produced  before  its  appli- 
cation. Exclusion  of  blood  deprives  the  vessels  of  all  food,  their  muscular 
coat  becomes  rapidly  weak,  and  yields  before  the  blood-stream  when  this  is 
readmitted.  Consequently,  when  a  part  is  kept  long  anaemic,  general  oozing 
may  cause  the  loss  of  more  blood  than  would  have  been  lost  had  no  tourni- 
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quet  been  applied.  Hot  water  is  the  remedy ;  or  elevation  and  pressure  for 
ten  or  fifteen  minutes. 

Petit's  tourniquet,  formerly  much  used,  is  shown  in  Fig.  141,  which  fully 
explains  its  structure.  The  pad  is  placed  over  the  main  artery,  or,  prefer- 
ably, a  roller  one  and  a  half  inches  thick  is  laid  longitudinally  over  the 
vessel,  and  fixed  by  a  turn  or  two  of  its  own  end  ;  this  prevents  the  skin  from 
being  drawn  up  by  the  band  through  the  slits  in  the  plate.  The  band  is 
first  buckled  close  to  the  limb  and  then  the  screw  is  turned  quickly,  that  arte- 
ries and  veins  may  be  compressed  as  nearly  as  possible  simultaneously  and 
venous  congestion  avoided. 

In  the  absence  of  special  apparatus,  tie  a  handkerchief,  with  a  stone  placed 
in  it  over  the  artery,  round  the  limb,  and  twist  it  tight  with  a  stick. 

There  are  special  tourniquets  for  special  vessels — e.g..  Signoroni's  or 
Carte's,  which  compress  the  femoral  artery,  leaving  collateral  channels  and 
veins  open,  and  Lister's  horseshoe  clamp  for  the  abdominal  aorta.  As  the 
ending  of  this  vessel  may  be  in  the  mid-line,  or  on  the  left  or  right  of  it,  it  is 
essential  before  applying  Lister's  tourniquet  to  feel  its  pulsation,  opposite 
the  fourth  lumbar  ;  then  place  a  small  soft  Turkey  sponge  over  the  spot,  and 
screw  the  pad  down  upon  it  with  just  sufficient  force  to  stop  pulsation  in  the 
femoral.  Death  has  been  caused  by  injury  to  intestine.  Under  this  head- 
ing must  be  mentioned  also  Davy's  rectal  lever  for  compression  of  the  common 
iliac.  It  is  a  straight  round  bar  of  wood  which  is  introduced  into  the  begin- 
ning of  the  sigmoid  flexure,  and  so  guided  that  its  end  shall  lie  over  the 
common  iliac  in  the  angle  between  the  lumbar  spine  and  psoas ;  by  raising 
the  handle,  the  vessel  will  then  be  compressed  against  the  spine.  Attempts 
to  place  the  lever  in  position  have  failed  ;  and  there  is  danger  of  contusion 
or  even  of  perforation  of  the  bowel. 

The  Deliberate  Treatment  of  Hemorrhage. — Immediate  danger 
having  been  averted  by  one  or  other  of  the  above  means  of  temporary  arrest, 
the  surgeon  will  have  time  to  consider  how  best  more  permanently  to  check 
the  bleeding.  To  this  end  the  surgeon  places  a  tolerably  enduring  barrier 
in  the  face  of  the  blood,  and  thus  gives  Nature  time  for  the  processes 
described  on  p.  352,  which  alone  can  permanently  arrest  hemorrhage. 

There  are  many  methods  employed  by  surgeons  with  a  view  to  the  perma- 
nent arrest  of  arterial  hemorrhage.  These  are:  (1)  Ligature;  (2)  Torsion; 
(3)  Forcipressure ;  (4)  Acupressure;  (5)  Local  pressure;  (6)  Pressure  at 
a  distance,  either  digital,  by  tourniquet,  or  by  extreme  flexion  ;  (7)  Cautery ; 
(8)  Styptics;  (9)  Hot  water;  (10)  Cold;  (11)  Elevation.  Of  these  the 
first  three  are  employed  infinitely  more  often  than  the  rest. 

The  object  which  we  always  have  in  view  is  rapid  healing  of  the  wound, 
and  those  methods  which  least  interfere  with  this  will  be  the  safest  and  best. 

1.  Ligature.  Mode  of  application. — Two  cases  may  occur  :  1.  An  artery 
has  to  be  tied  upon  the  surface  of  a  stump  or  similar  wound.  2.  The  artery 
has  been  wounded  in  its  continuity  or  divided.  In  the  latter  case  ligatures 
must  be  applied  above  and  below  the  wound,  or  to  both  ends  as  described  in 
the  chapter  on  "  Ligature  of  Arteries." 

In  the  first  case  the  end  of  the  artery  must  be  seized  with  a  pair  of  artery 
forceps  (Fig.  142)  and  drawn  a  little  from  its  sheath  if  it  be  of  any  size  ;  the 
ligature  is  then  tied  firmly  round  it  with  a  reef-knot.  The  ligature  is  left 
long  or  cut  short,  accordiug  to  its  nature,  and  the  forceps  are  loosed.  The 
less  tissue  included  with  the  vessel,  the  better;  but  with  small  arteries,  espe- 
cially in  aseptic  wounds,  the  inclusion  of  a  little  tissue  is  not  of  much  impor- 
tance, and  frequently  it  cannot  be  avoided  when  the  vessel  is  retracted.  In 
some  cases  of  this  kind  it  is  recommended  to  pass  a  threaded  needle  at  some 
depth  through  this  tissue,  round  the  bleeding  point,  and  tie  up  all  that  it 
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includes  ;  or  to  pass  a  tenaculum  through  or  near  the  vessel,  and  raise  it  and 
the  surrounding  tissues  for  the  ligature;  but  these  plans  are  clumsy  and  bad, 
and  should,  if  possible,  be  avoided. 

Fig.  142. 


Assalini's  forceps. 


The  effects  and  remits  of  ligature. — When  a  thread  is  tied  tightly  round  an 
artery,  it  is  felt  to  sink  a  little  into  the  substance  of  its  wall.    If  the  vessel 
is  now  laid  open,  as  in  Fig.  143,  it  is  found  that  the  ligature  has  divided  the 
inner  and  middle  coats,  retaining  in  its  knot  a  complete 
Fig.  143.  ring  of  the  tough  adventitia;  the  divided  coats  are  turned 

in  to  the  lumen  of  the  vessel,  and  puckered  up  closely 
into  a  short  cone.    Stasis  occurs  up  to  the  nearest  col- 
lateral, and,  as  a  rule,  an  internal  clot  forms  up  to  this 
level.    The  artery  contracts  upon  it,  its  base  becomes 
infiltrated  with  cells,  and  these  ultimately  form  vas- 
cular connective  tissue,  exactly  as  has  been  described 
at  p.  59.    But  the  formation  of  an  internal  clot  is  not 
constant,  and  does  not  occur  in  a  good  many  aseptic 
cases.    It  was  formerly  regarded  as  a  great  safeguard 
against  hemorrhage,  and  spots  most  free  from  branches 
were  chosen  for  the  ligature  of  arteries  in  their  continuity 
in  order  that  movement  of  the  blood  should  not  interfere 
with  the  development  of  a  long  internal  clot.  Doubtless 
The  effects  of  ligature    it  did  act  as  an  elastic  buffer,  and  lessened  the  force 
upon  an  artery.        with  which  the  blood  was  thrown  against  the  end  of  the 
artery ;  and  this  was  a  matter  of  much  importance  in 
the  days  of  septic  ligatures,  which  had  to  cut  their  way  through  the  vessel 
as  follows. 

Septic  ligature. — Ten  or  twelve  years  ago,  all  vessels  on  the  face  of  a  stump 
were  tied  with  stout  hempen  threads;  one  end  was  cut  off,  and  the  other 
brought  out  through  the  wound  ;  on  the  main  artery  both  ends  were  left. 
Experience  showed  that  these  ligatures  "cut  through"  in  five  to  thirty  days, 
according  to  the  size  of  the  vessel,  and  the  amount  of  tissue  included  with 
it;  consequently,  after  a  proper  time  had  elapsed,  the  threads  were  tugged 
at  daily  to  see  if  they  were  loose,  and  in  some  case  a  strong  pull  was  ulti- 
mately required  to  remove  them.  Until  they  came  away,  the  strands  of 
ligatures  hung  out  at  the  corners  of  the  wounds,  affording  a  poor,  but  the 
only,  means  of  drainage  provided.  As  foreign  bodies  they  necessarily  pre- 
vented union  ;  but,  becoming  soaked  in  septic  wound  fluids,  they  kept  these 
irritants  constantly  applied  to  the  very  end  of  the  artery,  and  lower  down 
acted  as  setons.  The  piece  of  outer  coat  included  in  the  knot  was  killed  by 
pressure,  and  was  cast  off  by  a  process  of  ulceration  and  suppuration,  like 
any  other  septic  slough.  With  a  septic  suppurative  inflammation  going  on 
about  the  end  of  the  artery,  tending  to  destroy  its  sheath  and  vascular 
supply,  softening  its  tissues,  preventing  organization  of  the  lymph  thrown 
out,  and  often  infecting  the  internal  clot,  rendering  it  soft  and  friable;  and, 
besides  all  this,  with  the  daily  disturbance  of  the  reparative  processes  by 
pulling  on  the  ligatures,  is  it  any  wonder  that  to  the  impossibility  of  com- 
plete primary  union,  frequent  secondary  hemorrhage  had  to  be  added  as  a 
i'ault  of  the  ligature?    Its  defects  were  too  manifest  to  be  overlooked,  and 
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thoughtful  surgeons  sought  in  many  ways  to  overcome  them.  The  hemp 
ligature  prevented  union  by  its  simple  presence ;  even  when  thoroughly 
waxed,  to  render  it  non-absorbent,  it  served  to  conduct  septic  fluids  to  the 
end  of  the  artery,  and  prevented  tissues  about  it,  from  healing  over  it ; 
if  cut  short,  either  the  wound  did  not  heal  until  the  knot  and  included  bit 
of  artery  were  eliminated,  or  the  wound  healed,  and  an  abscess,  due  to  the 
presence  of  the  septic  knot,  formed,  burst,  and  cast  out  the  irritant.  An 
ideal  ligature  should  admit  of  being  cut  short,  should  heal  in,  and  should 
then  cause  no  injurious  irritation.  It  was  early  seen  that  the  latter  result 
would  be  best  attained  by  employing  a  material  which  would  be  more  or  less 
quickly  absorbed,  and  experiments  were  made  with  several  animal  structures, 
such  as  silk,  silk-worm  gut,  and  catgut.  .Every  nowT  and  again  a  success  was 
recorded,  the  ligature  being  unusually  clean,  and  the  wound  healing  rapidly 
round  it;  but  generally  they  did  not  prove  satisfactory.  The  chief  reason 
was  that  the  wounds  in  which  they  were  applied  became  septic  and  suppu- 
rated, and  the  nooses  round  the  vessels  were  consequently  rendered  strongly 
irritant,  and  their  absorption  or  encapsulation,  by  living  cells  was  thus  pre- 
vented ;  and  even  prepared  catgut  under  such  conditions  wrould  rapidly 
soften  and  lose  its  hold. 

Aseptic  ligature. — The  attainment  of  ideal  success  in  the  all-important 
matter  of  ligature  is,  therefore,  one  of  the  triumphs  of  aseptic  surgery.  Lister, 
by  a  beautiful  series  of  experiments  and  observations,  worked  out  a  process 
by  which  catgut  could  be  so  prepared  as  to  resist  the  softening  influence  of 
the  aseptic  fluids  of  the  body,  and  to  retain  its  hold  upon  an  artery  long 
enough  to  insure,  almost  certainly,  its  sound  occlusion;  ultimately  in  an 
aseptic  wound  it  is  gradually  eroded  from  the  surface  by  leucocytes  which 
surround  it,  and  themselves  develop  into  fibrous  tissue.  This  "  carbolized 
catgut"  was  kept  in  carbolic  oil,  and  was  consequently  difficult  to  carry 
about.  More  recently  Lister  has  introduced  the  "  chromic  sulphurous  cat- 
gut," which  is  kept  in  the  dry  state,  and  requires  simply  a  few  minutes' 
soaking  in  some  antiseptic  lotion  to  soften  it  sufficiently  to  knot  well ;  noth- 
ing could  be  more  convenient. 

The  essence  of  the  aseptic  ligature  is  that  we  have  in  it  the  minimum  of 
irritation  ;  the  artery  is  occluded  and  held  by  the  thread  ;  usually,  though 
not  always,  its  inner  coats  are  divided,  but  it  is  sufficiently  injured  to  cause 
its  vessels  to  pour  out  the  usual  coagulable  exudation,  rich  in  leucocytes, 
which  seals  the  end  of  the  cone  into  which  the  vessel  is  puckered.  Being 
exposed  to  no  further  irritation,  the  lymph  quickly  becomes  vascularized 
and  develops  into  strong  connective  tissue.  There  is,  of  course,  no  suppura- 
tion, the  arterial  walls  are  not  softener!,  their  blood-supply  is  interfered  with 
only  by  the  passage  of  the  ligature.  The  internal  clot  uuder  these  circum- 
stances seems  superfluous  and,  as  a  matter  of  fact,  is  often  absent  (Baum- 
garten);  being  in  no  way  dependent  upon  it  for  successful  closure  of  the 
vessel,  we  can,  with  asepsis,  disregard  the  proximity  of  collateral  branches. 
The  piece  of  artery  included  in  the  ligature  is  probably  killed,  but  is  even 
less  irritant  than  the  catgut;  and  although  in  ligature  upon  the  face  of  a 
wound  the  bit  of  vessel  beyond  the  thread  is  cut  off  from  all  blood  supply, 
yet  it  probably  does  not  die.  Sections  made  weeks  after  aseptic  ligature 
show  it  still  present  with  its  lumen  full  of  connective  tissue;  and  a  baud  of 
the  same  tissue  occupies  the  place  of  the  ligature  and  its  included  adventitia ; 
the  end  of  the  vessel  beyond  the  thread  seems  to  derive  nourishment  from 
the  fluid  by  which  it  is  surrounded,  until  fresh  communications  between  its 
vessels  and  those  of  granulation  tissue  are  established.  Consequently,  we 
sec  that  an  aseptic  ligature  does  not  cut  through  the  artery;  the  portion 
which  is  included  in  the  noose  is  not  cast  off.    Lastly,  the  wound  heals  un- 
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interruptedly,  and  complete  healing  is  the  only  sure  guarantee  against 
hemorrhage. 

If  catgut  is  not  well  prepared,  or  if  it  is  used  in  septic  wounds,  it  softens 
quickly,  its  knot  loosens,  and  it  may  not  hold  long  enough  for  the  occlusion 
of  large  arteries ;  indeed,  this  has  apparently  happened  with  really  good 
catgut  in  an  aseptic  wound.  Consequently  for  tying  large  vessels  in  their 
continuity,  silk,  soaked  for  twenty-four  hours  in  1  in  20  carbolic,  is  very 
generally  used.  It  heals  in  as  readily  as  catgut,  but  is  very  slow  in  under- 
going absorption,  if  indeed  this  is  possible.  After  many  weeks,  a  section 
shows  numerous  cells,  and  usually  some  giant  cells  round  and  between  the 
fibres  of  the  ligature — signs  of  chronic  inflammation.  In  the  great  majority 
of  cases  all  goes  well ;  but  a  few  cases  of  abscess  after  some  weeks  and  elimi- 
nation of  the  noose  are  on  record. 

The*  tendons  of  the  kangaroo's  tail,  portions  of  the  sciatic  nerve  of  the  calf, 
and  other  structures  rendered  aseptic  have  been  and  are  employed  as  liga- 
tures; the  kangaroo  tendon  is  more  enduring  than  catgut. 

With  the  idea  of  leaving  the  vessel-wall  still  stronger  than  it  is  after 
division  of  its  inner  coats,  R.  Barwell  has  introduced  a  flat,  ribbon-like  liga- 
ture, about  one-eighth  inch  broad,  made  by  cutting  spirally  the  middle  coat 
of  an  ox-aorta.  The  strips  are  kept  dry  and  soaked  fifteen  minutes  in  1  in 
20  carbolic  lotion  before  use ;  they  do  not  divide  the  inner  coats,  but  main- 
tain their  hold  for  a  considerable  time  after  they  have  healed  in,  which  they 
readily  do.  After  twenty  months,  the  knot  and  loose  ends  of  a  ligature  on 
the  cartoid  seemed  little  reduced  in  thickness  and  were  opaque  yellow  ;  round 
the  vessel,  and  closely  united  with  its  wall,  was  a  thin,  tense-looking  band, 
perhaps  one-tenth  the  original  ligature ;  the  whole  was  covered  by  delicate 
membranous  connective  tissue  movable  over  it,  and 
there  was  no  naked-eye  sign  of  irritation. 

Every  now  and  again  we  meet  with  arteries  so 
degenerate,  or  situate  in  such  soft  tissue,  that  a 
ligature  cuts  through  them.  The  slighter  cases 
may  be  dealt  with  by  using  a  somewhat  thicker 
ligature  than  usual  and  tying  less  tightly,  or  by  in- 
cluding a  good  deal  of  tissue  with  a  needle ;  but  it 
may  be  necessary  to  resort  to  other  methode — tor- 
sion, acupressure,  cautery,  etc. 

As  to  the  size  of  the  ligature  to  be  ordinarily  em- 
ployed, it  must  of  course  be  strong  enough  to  resist 
the  strain  put  upon  it  in  tying ;  given  this,  the 
thinner  it  is,  the  less  irritation  does  it  cause,  and 
the  more  slowly  does  it  cut  through  in  septic  cases. 
The  chromic  catgut  ordinarily  used  is  very  thin. 

2.  Torsion  is  the  only  rival  of  the  ligature,  and 
apparently  deserves  to  rank  equal  with  it.  At 
Guy's  Hospital  it  is  always  used  instead  of  the 
ligature  for  securing  vessels  on  the  face  of  wounds. 
There  are  two  ways  of  doing  it — viz.,  unlimited  tor- 
sion, which  is  that  usually  employed,  performed  by 
drawing  out  the  vessel  from  its  sheath  by  a  single 
pair  of  broad-pointed  torsion  forceps,  and  then 
twisting  it  round  as  far  as  its  natural  connections 
will  allow,  or,  as  some  prefer,  until  the  end  comes 
off;  and  limited  torsion,  performed  by  drawing  out  the  vessel,  fixing  it  by 
one  pair  of  forceps  a  quarter  or  half  an  inch  from  the  end,  and  then  with 
another  pair  twisting  the  end  round  till  it  does  not  untwist  itself.    The  effect 


Fig.  144. 


The  effects  of  torsion  on  a  large 
artery.  (Bryant,  on  the  "Tor- 
sion of  Arteries,"  etc.,  Med.- 
Chir.  Trans.,  vol.  ii.) 
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of  torsion  is  very  similar  to  that  of  tearing.  The  inner  and  middle  coats 
are  torn  and  invaginated  more  and  more  into  the  lumen  of  the  tube  as  the 
adventitia  is  twisted  round  and  round,  and  the  end  of  the  artery  assumes  a 
conical  shape.  The  adventitia  does  not  untwist,  and,  assisted  by  the  invagi- 
nated coats,  opposes  ample  resistance  to  the  blood  wave.  The  twisted  end  of 
the  artery  is  killed  and  cut  off  from  all  blood  supply,  like  the  bit  beyond 
the  ligature;  and  doubtless  behaves  similarly  in  an  aseptic  wound.  In  a 
septic  wound  it  would  become  septic  and  tend  to  irritate.  But  if  unlimited 
torsion  is  done  and  the  end  removed,  scarcely  any  dead  tissue  is  left  on  the 
end  of  the  artery.  This  method  then  obviously  has  as  great  advantages  over 
the  septic  ligature  as  the  aseptic  ligature  has ;  only  a  pair  of  forceps  is  re- 
quired to  twist  a  vessel ;  but  with  torsion  it  is  often  more  difficult  to  arrest 
the  bleeding  from  indefinite  points  at  which  retracted  vessels  probably  lie. 

Secondary  hemorrhage  is  said  to  be  very  rare  after  torsion  properly  done; 
and  Byrant  states  that  he  has  found  no  special  difficulty  in  dealing  with  de- 
generate arteries,  in  which  cases  he  seizes  as  much  of  the  surrounding  con- 
nective tissue  as  possible,  and  twists  that  into  a  conical  cap. 

3.  Forcipressure  means  the  seizing  of  the  end  of  an  artery  with  a  pair 
of  forceps  having  serrated  blades  worked  by  scissor-handles  provided  with  a 
catch,  so  that  the  instrument  can  be  clamped  on  and  left  hanging.  When 
removed  after  a  few  minutes,  no  bleeding  will  occur  from  the  smaller  vessels, 
the  portion  gripped  having  been  welded  into  a  mass  sufficiently  solid  to 
resist  the  blood-pressure.  It  is  by  the  use  of  several  of  Sir  Spencer  Wells's 
forcipressure  forceps  to  clamp  vessel  after  vessel  as  they  are  divided,  that  we 
are  enabled  to  operate  with  a  dry  wound,  even  when  the  circulation  cannot 
be  controlled,  and  so  effectually  to  prevent  the  escape  of  blood  into  the  peri- 
toneum in  operations  opening  its  cavity.  Another  use  of  the  forceps  is  to 
seize  a  bleeding  point  too  deep  for  the  easy  application  of  a 

ligature — e.g.,  in  the  palm,  high  in  the  axilla,  or  in  a  lith-       Fio.  145. 
othmy  wound.    They  may  be  left  on  for  several  hours. 

Formerly  small  bulldog  clips  and  serrefines  (Fig.  145) 
were  sometimes  used  temporarily  to  close  bleeding  vessels.        J?  M 

4.  Acupressure  was  proposed  by  the  late  Sir  J.  Y.        jj  1 
Simpson,  as  a  means  of  avoiding  the  above-mentioned  dis- 
advantages  of  the  common  ligature.    To  this  end  Simpson  j; 
proposed — first,  to  employ  metallic  instead  of  textile  sub-  \J 
stances ;  and  secondly,  to  use  them  in  such  a  way  as  allows  Serrefine. 
them  to  be  removed  at  will,  so  soon  as  the  occlusion  of  the 

artery  is  complete,  which  may  be  at  the  end  of  48,  60,  or  120  hours,  accord- 
ing to  the  size  of  the  vessel.    The  first  method  of  employing  simple  acupres- 


Fig.  146. 


Fig.  147. 


First  method  of  acupressure  ;  shows  the  outer 
surface  of  u  flap  with  the  needle  passed  through  it. 


First  method  of  acupressure,  seen 
from  flap  surface  ;  shows  the  mouth 
of  the  artery  on  the  wound-surface, 
bridged  over  and  compressed. 


sure  (Figs.  146,  147)  is  to  pass  a  long  needle  through  one  of  the  flaps  of  a 
wound,  in  such  a  way  that  it  shall  compress  the  bleeding  artery,  as  we  fasten 
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the  stalk  of  a  flower  to  the  coat  with  a  pin.  The  needle  (three  to  six  inches 
in  length,  according  to  the  depth  of  the  vessel)  may  in  some  cases  be  made 
to  compress  the  vessel  against  a  bone. 

In  the  second  method  of  acupressure,  a  small  sewing-needle  is  employed, 
threaded  with  a  short  piece  of  inelastic  iron  wire,  by  which  it  may  be  pulled 
out.  A  long  pin  may  be  substituted.  This  is  dipped  down  into  the  tissues 
on  one  side,  then  raised  up  and  made  to  bridge  over  the  vessel,  while  com- 
pressed with  the  point  of  the  left  forefinger.    (See  Fig.  148.) 

In  the  third  method,  which  is  practically  the  harelip  suture,  the  sewing- 
needle  is  passed  simply  behind  the  vessel,  and  a  noose  of  fine  iron  wire  passed 
over  the  point,  brought  over  the  vessel  tightly  enough  to  close  it,  and  then 


Fig.  148.  'Fig.  149. 


Second  method  of  acupressure  Third  method  of  acupressure. 


secured  with  a  slight  twist  around  the  eye  end  of  the  needle.  When  the 
operator  chooses,  he  can  pull  out  the  needle,  and  then  the  wire  loop  follows 
without  resistance.  The  wire  passed  through  the  needle  should  be  distinguished 
by  being  twisted,  or  in  some  other  way1  (Fig.  149).  Mr.  Wood  has  successfully 
employed  this  mode  in  bleeding  from  wounds  of  the  palmar  arch,  which 
cannot  be  controlled  by  a  compress :  a  harelip  pin  is  passed  under  the  radial 
or  ulnar  artery,  or  both,  just  above  the  wrist,  and  a  piece  of  soft  silk  or  lint, 
instead  of  the  wire,  twisted  round  it  sufficiently  tightly  to  stop  the  flow  of 
blood  through  the  vessel.  The  pin  may  be  removed  in  a  day  or  two  if  the 
reparative  changes  in  the  wounds  have  sufficiently  advanced  to  seal  up  the 
wounded  artery.  The  inclusion  of  the  ulnar  nerve  in  the  acupressure  rarely 
gives  rise  to  more  than  temporary  inconvenience. 

There  is  yet  a,  fourth  method  of  acupressure  :  the  point  of  a  needle  is  stuck 
into  the  tissues  close  to  the  mouth  of  the  bleeding  vessels  ;  the  handle  is  then 
carried  through  half  a  circle  or  more,  so  as  to  close  the  mouth  by  twisting ; 
and  the  point  is  then  pushed  on  further  into  the  tissues.  There  are  many 
other  means  of  using  needles,  which  the  surgeon's  ingenuity  will  suggest. 
When  several  oozing  points  are  close  together,  they  may  be  compressed  for 
some  hours  by  a  needle  and  loop  of  wire. 

Acupressure  controls  hemorrhage  whilst  closure  of  the  divided  or  wounded 
artery  goes  on  in  the  ordinary  way.  Even  in  septic  wounds  the  absence  of 
a  septic  ligature,  leading  right  up  to  the  vessel  and  preventing  union  round 
it,  is  an  immense  advantage,  and  excellent  results  have  been  obtained  by  the 
method.  -But  it  is  now  used  only  in  exceptional  cases,  such  as  that  of  hemor- 
rhage from  the  palm  above  noted,  being  more  troublesome  and  less  certain 
than  aseptic  ligature  or  torsion.  Acupressure  seems  very  applicable  to 
degenerate  vessels. 

5.  Local  Pressure  follows  most  naturally  upon  acupressure.  By  its 
means  we  endeavor  to  close  the  end  of  the  vessel  and  prevent  the  issue  of 

1  See  Sir  J.  Y.  Simpson's  original  papers  in  the  Med.  Times  and  Gaz.,  January, 
1864;  and  Dr.  Joseph  Hutchison's  Prize  Essay  on  Acupressure,  Albany,  U.S.,  1869. 
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blood  until  the  vessel  is  well  closed,  chiefly  by  contraction,  retraction,  and 
clotting.  It  is  employed  to  check  bleeding  from  wounded  arteries — e.g., 
temporal  or  occipital — lying  immediately  over  bones;  in  cases  of  vessels 
(vertebral  or  deep  palmar  arch)  lying  deeply  among  important  structures, 
which  it  is  important  not  to  wound  or  disturb  ;  and,  lastly,  in  cases  of  hemor- 
rhage where  it  is  impossible  to  tie  either  on  account  of  the  impossibility  of 
controlling  the  bleeding  temporarily  during  the  operation  {e.g.,  great  vessels 
at  root  of  neck),  or  because  the  bleeding  points  are  many,  or  cannot  be 
reached  and  otherwise  treated  (nose,  rectum,  vagina).  In  the  latter  cases 
plugging  is  resorted  to  ;  an  India-rubber  bag  is  introduced  and  blown  up,  or 
a  fold  of  muslin  is  pushed  into  the  cavity  and  filled  with  sponges,  lint,  or 
wool,  or  the  openings  of  the  cavity  are  stopped  ;  blood  fills  the  cavity,  and  by 
its  pressure  prevents  further  bleeding ;  the  vessels  are  usually  small  and  the 
result  of  this  blindly  used  force  satisfactory.  In  cases  of  punctured  wound 
the  graduated  compress  is  generally  used.  The  results  of  this  treatment  as 
ordinarily  employed,  in  wounds  of  the  deep  palmar  arch,  are  often  disastrous. 
The  compress  is  made  of  circles  of  lint  placed  one  on  top  of  the  other,  and 
fastened  by  a  stitch  through  their  centres ;  the  first  circle  is  about  the  size 
of  a  sixpence,  and  often  made  of  a  bit  of  cork,  the  last  is  as  big  as  half  a 
crown,  and  the  pad  is  an  inch  or  so  thick.  To  apply  it,  the  fingers  are  care- 
fully bandaged,  and  the  hand  and  forearm  fixed  on  a  back  splint,  whilst  the 
bleeding  has  been  checked  by  local  pressure;  but  now  the  brachial  is  con- 
trolled, the  wound  thoroughly  dried,  the  small  end  of  the  compress  is  placed 
in  or  over  the  wound,  and  pressed  down  firmly  by  a  bandage  passing  round 
it  and  the  splint;  lastly,  the  elbow  is  strongly  flexed,  and  the  forearm  and 
arm  connected  by  a  figure-of-8  bandage.  It  is  left  undisturbed  for  two  or 
three  days,  or  longer,  unless  complications  necessitate  its  removal.  When 
danger  of  hemorrhage  is  thought  to  be  over,  the  bandage  is  loosened,  but  the 
compress  is  allowed  to  come  away  of  itself.  Too  often  bleeding  recurs,  the 
parts  pressed  upon  slough,  the  wound  gets  very  foul,  and  septic  inflamma- 
tion burrows  widely  among  the  tendons  of  the  palm  and  wrist,  perhaps 
invading  even  the  carpal  joints.  These  complications  are  best  prevented  by 
avoiding  the  compress,  using  instead,  if  possible,  forcipressure,  acupressure, 
or  pressure  at  a  distance. 

If  it  must  be  used,  apply  it  as  above,  paying  attention  to  the  following 
points:  1.  The  pressure  in  even  a  largish  artery  is  not  high,  and  that  in 
the  deep  palmar  arch  is  easily  overcome  by  force  accurately  applied  ;  but 
force  sufficient  to  empty  the  deep  arch  will  certainly  empty  all  vessels  super- 
ficial to  it,  and  therefore,  to  avoid  sloughing,  and  to  permit  healing,  must 
not  be  continued  for  more  than  twelve  hours;  after  this  time  the  bandage 
should  be  relaxed.  2.  As  the  bleeding  comes  from  a  small  point,  to  apply 
pressure  accurately  to  this,  it  is  necessary  that  the  compress  shall  have  a 
fine  point,  and  this  will  reduce  the  tendency  to  cause  sloughing.  3.  In 
cases  in  which  it  is  possible  that  the  vessel  is  only  wounded,  not  divided, 
put  in  a  knife  and  divide  it  completely,  unless  this  would  be  dangerous  to 
important  structures.  4.  Render  and  keep  the  part  aseptic,  dusting  it  with 
iodoform  after  disinfection.  To  meet  this  and  other  ends,  it  is  better  not  to 
endeavor  to  insert  the  compress  iuto  the  wound,  but  to  plug  the  latter  care- 
fully from  the  very  bottom  with  gauze  or  sponge,  and  to  place  a  fine-pointed 
compress  on  top  of  this. 

In  some  cases  it  is  impossible  to  apply  compression  in  any  way  other  than 
by  the  fingers  of  the  operator  and  his  assistants,  relieving  each  other  at 
regular  intervals  till  bleeding  ceases.  This  is  termed  "  local  digital  compres- 
sion," and  has  often  saved  life. 

This  is,  perhaps,  the  best  place  to  mention  a  valuable  plan  in  cases  of 
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bleeding  from  canals  in  bone,  that  of  plugging  the  canal.  Thus  a  rounded 
match-handle  stuck  into  the  posterior  palatine  canal  is  said  to  have  saved 
life  after  the  operation  for  cleft  palate.  In  aseptic  cases  a  bit  of  gauze,  wool, 
or  catgut  may  be  pushed  tightly  into  the  orifice. 

6.  Pressure  at  a  Distance. — This  is  practised  upon  the  main  artery 
above  the  wound,  in  order  that  clotting,  etc.,  may  occur  whilst  the  direct 
current  is  checked.  The  pressure  may  be  made  by  the  finger,  by  a  special 
tourniquet — e.  g.,  Signoroni's — or,  at  the  elbow  and  knee,  by  extreme  flexion. 
The  method  is  not  suited  to  deal  with  severe  cases,  but  may  be  a  useful 
auxiliary. 

7.  The  Cautery  may  be  used  to  close  even  large  arteries.  When  a  cau- 
tery iron  is  pressed  against  the  open  end  of  such  a  vessel,  it  shrivels  up  into 
an  adherent  eschar  which  will  resist  the  blood-wave  stoutly.  But  such  a 
mass  of  dead  tissue  is  an  excellent  absorbent  of  putrid  poisons  and  products, 
and  consequently,  in  septic  cases,  irritation  is  likely  to  interfere  with  the 
formation  of  a  firm  internal  clot  and  sound  connective  tissue.  Secondary 
hemorrhage  is  accordingly  common  after  such  use  of  the  cautery,  and  occurs 
when  the  sloughs  separate,  about  the  end  of  the  first  week.  It  is  now  never 
employed  upon  large  vessels,  but  is  found  most  useful  in  checking  bleeding 
from  small  vessels  in  any  soft,  lacerable  tissue  in  which  ligature  or  torsion 
is  impossible. 

The  most  useful  form  of  cautery  is  Paquelin's  hollow  cautery-knife,  which 
is  first  heated  to  redness  in  a  spirit  flame,  and  then  kept  hot  by  the  combus- 
tion of  benzol  vapor  blown  down  it  by  a  ball-syringe.  This  knife  is  used  to 
perform  operations  in  which  avoidance  of  hemorrhage  is  important,  and 
those  who  fear  bleeding  employ  it  frequently  in  spite  of  the  facts  that  it 
leaves  a  surface  which  must  heal  by  granulation,  which  is  highly  absorbent, 
and  upon  which  it  is  hard  to  detect  bits  of  new-growths  left  behind.  When 
used  bright  red  it  cuts  almost  like  a  knife, and  even  small  arteries  bleed;  to 
check  hemorrhage  it  must  be  used  slowly  and  dull  red  or  black,  and  the 
part  to  which  it  is  applied  should  be  dried. 

8.  Styptics  are  substances  which  coagulate  the  blood  or  induce  strong 
contraction  of  vessels,  or  act  in  both  ways.  Solid  perchloride  of  iron  or  the 
strong  liquor  on  wool  or  lint,  solid  alum,  or  a  saturated  solution,  solid  nitrate 
of  silver,  the  powdered  matico-leaf,  and  turpentine,  are  the  best.  The  latter 
is  potent,  but  excites  much  inflammation  ;  all  interfere  with  union  by  first 
intention,  so  they  should  be  avoided  when  this  is  wished  for.  Perchloride  of 
iron  is  the  one  usually  employed ;  if  improperly  used  it  makes  a  dreadful 
mess  of  a  part,  and  renders  subsequent  treatment  difficult.  To  apply  it  or 
any  styptic,  dry  the  bleeding  point  thoroughly,  if  possible  whilst  the  circu- 
lation is  controlled  above,  then  gently  press  on  the  spot  a  bit  of  wool  well 
moistened  (not  wet)  with  perchloride  solution ;  after  two  or  three  minutes 
relax  the  pressure,  and  a  little  later  allow  the  circulation  to  go  on.  Let  the 
wool  separate  naturally. 

9.  Hot  Water,  or  an  antiseptic  lotion  so  hot  that  the  hand  can  only  just 
bear  it,  is  probably  the  best  means  we  have  of  checking  bleeding  from  small 
vessels  and  general  oozing.  It  must  be  applied  with  a  sponge.  It  does  not 
prevent  primary  union. 

10.  Cold. — Ice  or  iced  water  or  lotion  is  applied  directly  to  the  bleeding 
part  or  to  some  neighboring  part,  as  the  face  in  epistaxis,  when  it  acts 
reflexly.  It  generally  acts  speedily ;  but  in  hsemophilia,  cold  irrigation  is 
required.  It  causes  strong  contraction  of  the  vessels  and  of  the  surrounding 
tissues,  and  is  of  value  chiefly  in  general  oozing. 

11.  Elevation  of  a  limb  causes  marked  contraction  of  its  arteries,  and  is 
a  useful  adjunct  in  all  forms  of  bleeding  which  are  not  perfectly  controlled. 
It  frequently  suffices  to  stop  venous  or  capillary  bleeding. 
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The  Effects  of  Loss  of  Blood. 

These  are  the  more  intense  the  larger  the  quantity  lost  and  the  more 
rapidly  it  is  poured  out.  Fatal  syncope  may  be  quickly  induced  ;  short  of 
this,  symptoms  of  more  or  less  intense  shock  appear.  In  acute  losses  patients 
not  uncommonly  lose  their  sight  entirely  or  partially,  and  they  often  com- 
plain much  of  thirst.  (Edema  of  extremities  is  common  in  bad  cases.  Dry 
gangrene  may  result  (p.  86). 

The  quantity  of  blood  which  may  be  lost  in  repeated  small  or  even  con- 
siderable bleedings  is  astonishing,  the  patient  being  reduced  to  a  state  of  the 
most  profound  weakness  and  ansemia.    The  ansemia  may  be  very  persistent. 

Women  bear  such  loss  of  blood  better  than  men  ;  young  children  and  old 
people,  on  the  other  hand,  suffer  severely  from  slight  hemorrhage. 

Treatment. — In  acute  cases  the  patient  must  be  placed  on  a  flat  mattress 
without  any  pillow  ;  the  limbs,  especially  the  lower  ones,  should  be  raised  to 
facilitate  the  return  of  blood  from  them  ;  and  it  may  be  necessary  for  a  time 
to  compress  their  main  arteries,  or  even  to  apply  Esmarch's  bandage  to  them, 
in  order  to  supply  the  brain  with  blood.  Dr.  Sainsbury  has  suggested  the 
use  of  digitalis  and  ergotin  in  these  cases,  with  the  idea  of  slowing  and  steady- 
ing the  heart's  action,  and,  at  the  same  time,  of  diminishing  the  capacity  of 
the  vascular  system  ;  and  the  suggestion  would  seem  to  be  a  very  valuable 
one.  In  extreme  cases,  in  which  life  is  in  great  danger,  transfusion  of  blood 
should  be  resorted  to  (see  "Minor  Operations"). 

The  temperature  must  be  kept  up  by  warm  coverings  and  hot  bottles ; 
fluid  food  should  be  given  frequently  by  spoonfuls ;  a  little  ice  may  be 
allowed  for  thirst ;  and  great  restlessness  may  be  met  by  small  doses  of 
opium  every  three  or  four  hours. 

In  chronic  ansemia,  the  hemorrhage  having  ceased,  warmth,  careful  feeding 
— the  diet  being  simple,  nutritious,  and  given  in  frequent  small  doses — fresh 
air,  and  plenty  of  sunlight  are  most  important.  Some  preparation  of  iron 
may  be  administered,  and  usually  it  must  be  a  mild  one  at  first. 

In  cases  of  hemorrhage  which  it  is  difficult  to  restrain  by  ligature  or  other- 
wise— e.g.,  intra-abdominal — it  is  necessary  to  keep  the  patient  recumbent  and 
very  quiet,  administering  opium,  if  necessary,  and  to  combat  shock  most 
cautiously.  We  must  always  remember  that  in  internal  hemorrhage  the 
patient's  best  chance  lies  in  a  long  period  of  weak  heart-action ;  it  is  our 
business  to  prevent  it  stopping,  if  we  can,  but  not  to  excite  it.  Stimulants, 
therefore,  must  be  very  carefully  used. 

Primary,  Intermediary,  and  Secondary  Hemorrhage. 

Hemorrhage  may  occur  at  the  time  of  infliction  of  the  injury,  and  is  then 
called  primary;  or  it  may  come  on  later,  when  it  is  termed  secondary.  Most 
surgeons  make  a  third  variety — reactionary  or  intermediary — said,  arbitra- 
rily, to  occur  within  twenty-four  hours  of  the  injury,  and  to  be  due  to  recovery 
of  the  heart  from  shock.  For  purposes  of  treatment  this  variety  may  be 
considered  with  primary  hemorrhage ;  the  only  difference  being  that  in  the 
latter  case  the  wound  is  open,  and  the  vessel  more  or  less  accessible,  whilst 
in  the  former  the  wound,  as  a  rule,  has  to  be  opened  up  and  clot  turned  out 
to  expose  the  artery.  Secondary  hemorrhage,  on  the  other  hand,  differs  in 
its  etiology  and  pathology,  and,  to  some  extent,  in  the  laws  which  govern 
its  treatment. 

Rules  in  the  Treatment  of  Primary  Hemorrhage: 
1,  If  a  case  is  not  bleeding  when  seen,  no  matter  how  great  the  loss  of  blood 
may  have  been  immediately  after  the  infliction  of  the  wound,  do  not  endeavor 
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to  tie,  or  otherwise  deal  with,  the  injured  vessel.  Dress  the  wound  antiseptic- 
ally  with  moderate  pressure,  and  provide  for  rest.  The  reason  for  this  rule 
is  that  a  wound  of  a  comparatively  small  artery,  especially  when  cut  close 
to  its  origin,  may  yield  a  very  large  quantity  of  blood  ;  but  when  faintness 
comes  on,  hemorrhage  will  cease,  and  may  not  recur ;  it  will  be  time  enough 
to  operate  should  it  do  so.  Guthrie  quotes  a  case  of  ligature  of  the  external 
iliac  for  hemorrhage  and  hematoma,  due,  it  was  supposed,  to  wound  of  the 
femoral ;  the  man  died  of  peritonitis,  and  it  was  found  that  a  superficial 
branch  of  the  femoral  had  been  wounded  one  inch  from  its  origin. 

2.  The  most  important  rule  of  all  is,  always  deal  with  the  bleeding  point. 
The  slightest  thought  will  show  any  one  who  knows  with  what  ease  blood 
finds  its  way  by  collateral  channels  past  an  obstruction  in  the  arterial  system 
that  this  is  the  only  safe  method.  A  ligature  applied  at  such  a  distance 
from  a  bleeding  point  that  a  branch  intervenes  between  them  may  perma- 
nently arrest  the  bleeding  for  which  it  is  applied — i.  e.,  firm  clotting  may 
close  the  opening  before  the  diverted  stream  again  finds  its  way  strongly 
into  the  original  channel ;  but  there  is  no  security  that  it  will  do  so.  When 
the  anastomosis  is  free,  as  in  the  forearm  and  hand,  bleeding  may  recur 
immediately  after  the  operation  of  ligature  at  a  distance ;  but  more  commonly 
the  recurrence  does  not  take  place  for  hours  or  days. 

3.  When  an  artery  is  wounded  in  its  continuity  or  simply  divided  (the  distal 
part  not  being  removed)  it  must  be  secured  above  and  below  the  wound.  The 
argument  upon  which  this  rule  is  based  is  chiefly  that  upon  which  the  second 
rests,  viz.,  the  ease  with  which  blood  finds  its  way  past  the  obstruction  into 
the  main  channel  below  it.  We  have  already  mentioned  (p.  354)  the  ill- 
understood  fact  that  secondary  hemorrhage  is  much  more  common  from  the 
distal  end  of  a  divided  artery  than  from  the  proximal,  and  that  in  the  lower 
limb  the  blood  thus  escaping  is  often  dark  and  flows  in  a  continuous  stream  ; 
the  less  completely  collateral  circulation  is  established,  the  more  venous  will 
the  hemorrhage  appear.  This  fact  is  a  further  warning  to  us  to  be  careful 
to  secure  the  distal  end,  which  at  the  time  of  the  operation  may,  perhaps, 
not  be  bleeding.  Of  course,  no  branch  must  intervene  between  the  ligatures 
and  the  wound.  Formerly  the  Hunterian  operation  of  ligature  at  a  distance 
was  frequently  done  in  such  instances  and  with  extremely  bad  results.  The 
double  obstruction  of  ligature  and  wound  frequently  prevented  the  reestab- 
lishment  of  circulation  in  the  distal  parts  of  the  lower  limb,  and  it  morti- 
fied;  whilst  in  the  upper  limb,  where  the  anastomosis  is  more  free,  hemor- 
rhage from  the  wound  usually  occurred.  So  the  Hunterian  operation  exposed 
the  patient  to  two  great  dangers — gangrene  if  the  circulation  were  not  rees- 
tablished, hemorrhage  if  it  were.  The  greater  ease  of  the  operation  at  a  seat 
of  election  doubtless  rendered  it  attractive  ;  but  the  raison  d'etre  of  ligature 
at  a  distance  for  aneurism  is  disease  of  the  artery  near  the  seat  of  dilatation, 
a  condition  which  does  not  hold  in  cases  of  wound.  Further,  it  is  quite  pos- 
sible in  operating  at  a  distance  to  tie  a  trunk  which  has  no  connection  with 
the  bleeding  vessel ;  thus  in  wounds  of  the  upper  part  of  the  back  of  the 
neck  the  common  carotid  has  several  times  been  tied  in  the  belief  that  the 
occipital  was  wounded,  whereas  the  vertebral  really  furnished  the  blood. 
The  error  arose  primarily  from  the  surgeon's  forgetting  that  the  vertebral 
does  not  enter  its  bony  canal  below  the  sixth  transverse  process;  pressure 
on  the  cartoid  below  this  point  (Cliassaiguac's  tubercle)  stopped  the  bleeding, 
but  the  vertebral  was  compressed  as  well  as  the  carotid.  Another  cause  of 
failure  of  ligature  at  a  distance  for  wound  is  high  division  or  unusual  distri- 
bution of  the  arteries;  thus  an  enlarged  median  artery,  or  vas  aberrans  from 
the  upper  part  of  the  brachial  or  the  axillary,  opening  into  the  palmar  arch 
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has  kept  up  hemorrhage  from  it  after  ligature  of  the  ulnar,  radial,  and 
brachial,  necessitating  finally  ligature  at  the  point. 

"Wherever,  therefore,  primary  hemorrhage  is  occurring  from  a  wounded 
artery,  the  latter  must  be  secured  at  the  bleeding  point,  both  its  ends  being 
dealt  with  when  there  are  two ;  and  these  rules  are  to  be  departed  from  only 
after  a  determined  attempt  to  follow  them  has  shown  the  impossibility  of 
doing  so — except  in  the  case  of  the  internal  maxillary  and  its  branches,  and 
one  or  two  other  vessels,  which  it  is  practically  impossible  to  reach. 

To  perform  the  operation  when  the  superficial  parts  do  not  gape  suffi- 
ciently to  allow  the  artery  to  be  seen,  as  in  punctured  wound,  render  the 
part  bloodless  and  control  the  circulation  whenever  this  is  possible  ;  then 
introduce  a  probe  or  finger  into  the  wound,  and  taking  this  as  a  guide,  care- 
fully divide  the  structures  in  the  line  which  will  give  the  freest  access  to  the 
vessels  and  do  least  damage  to  the  muscles  or  other  structures  of  the  part ; 
keep  a  sharp  lookout  for  any  divided  vessel,  probably  covered  by  clot,  until 
the  level  of  some  large  known  artery  of  the  region  is  reached  ;  then  if  no 
wounded  vessel  has  been  discovered,  slacken  the  tourniquet  and  watch  care- 
fully for  any  spirt  of  blood  which  will  guide  to  the  injured  spot.  The  main 
artery  should  now  be  taken  by  an  assistant,  as  it  may  be  necessary  now  and 
again  to  let  a  little  blood  escape  as  a  guide  to  the  operator ;  and  oozing  may 
have  to  be  checked  by  hot  lotion  and  sponge  pressure  before  going  on  with 
the  operation  after  the  removal  of  the  elastic  band.  When  found,  the  bleed- 
ing vessel  is  treated  according  to  the  above  rules  by  one  or  other  of  the 
methods  described  at  p.  357  et  seq. 

We  do  not,  of  course,  mean  that  every  case  of  slight  primary  hemorrhage 
requires  immediate  opening  of  the  wound  and  tying  or  twisting  of  the  artery  ; 
elevation,  cold,  well-applied  pressure,  etc.,  will  deal  with  many  such,  if  there 
is  any  difficulty  in  at  once  picking  up  the  bleeding  vessel. 

Secondary  Hemorrhage:  Its  Pathology  and  Treatment. 

Secondary  hemorrhage  may  occur  at  any  time  until  a  wound  has  healed, 
though  a  patient  may  be  regarded  as  safe  from  it  so  long  as  the  wound  is 
everywhere  covered  with  healthy  granulations,  whilst  he  is  in  danger  so  long 
as  the  end  of  the  artery  is  visible.  It  was  rare  before  the  fourth  day,  most 
common  about  the  time  of  separation  of  the  ligatures  in  the  days  of  the  old 
hempen  thread,  and  it  has  become  quite  a  rarity  since  the  practice  of  aseptic 
surgery  has  become  general. 

Signs. — It  may  occur  in  one  sudden  and  perhaps  fatal  gush;  but  much 
more  commonly,  small  discharges  of  blood  give  warning  of  what  may  be 
expected.  The  blood  may  be  bright  and  the  stream  jetting  and  forcible,  or 
dark  and  welling  up  in  a  continuous  stream  as  from  a  spring — in  the  latter 
case  coming  from  the  distal  end  (p.  354). 

Its  immediate  causes  are  many,  but  they  may  probably  be  classed  in  five 
groups:  1.  Certain  general  conditions  under  which  repair  proceeds  slowly 
or  is  arrested,  aud  of  these  the  chief  are  septicemia  and  pyaemia.  It  is,  how- 
ever, very  difficult  to  be  sure  how  much  of  the  arrest  is  due  to  the  general 
state  and  how  much  to  the  fermentative  processes  going  on  in  the  wound.  2. 
Straining,  rough  transport,  rough  handling,  etc.,  may  mechanically  burst 
open  such  union  as  has  occurred.  3.  Formerly,  when  the  tenaculum  was 
used  to  pick  up  vessels,  secondary  hemorrhage  was  sometimes  attributed  to 
puncture  of  the  artery  above  the  point  tied,  and  another  assigned  cause  was 
wound  of  a  collateral  branch,  which  soon  ceased  to  bleed  and  consequently 
was  not  tied.  But  in  either  case,  if  no  bleeding  occurred  until  after  the 
intermediary  period,  it  would  seem  likely  that  septic  inflammation  was  really 
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the  cause.  Excessive  stripping  off  of  the  sheath  deprives  the  artery  of  its 
blood-supply  ;  but  even  if  a  portion  of  it  died  there  would  almost  certainly 
be  no  hemorrhage  in  a  subcutaneous  injury.  Again,  when  the  ligature  in- 
cludes a  quantity  of  tissue  besides  the  artery  and  has  to  cut  through,  septic 
suppuration  is  prolonged  about  the  end  of  the  vessel  and  produces  its  usual 
results ;  hence  the  necessity  for  most  carefully  cleaning  an  artery  before 
passing  the  ligature,  especially  in  septic  cases.  4.  Disease  of  the  arterial 
coats,  atheromatous  or  calcareous,  will,  on  the  one  hand,  prevent  the  retrac- 
tion and  contraction  which  favor  healing  and  render  it  slow,  whilst,  on  the 
other,  they  will  cause  the  ligature  to  cut  through  rapidly ;  naturally,  hemor- 
rhage is  a  frequent  consequence.  5.  But  the  great  cause  of  secondary 
hemorrhage  is  excessive  inflammation  about  the  end  of  the  artery,  which 
prevents  healing  and  the  formation  of  firm  clot,  softens  the  vessel  wall,  injures 
its  vitality  and  perhaps  causes  it  to  slough  by  destroying  its  blood-supply. 
Such  inflammation  is  practically  always  of  septic  origin  ;  and,  consequently, 
the  practice  of  aseptic  surgery  has  almost  banished  secondary  hemorrhage. 
Septic  cases,  however — cases  of  phagedena  and  hospital  gangrene,  and  of 
casting  off  septic  sloughs — must  still  occur ;  and  even  in  aseptic  wounds  sec- 
ondary hemorrhage  must  be  regarded  as  possible  from  mechanical  injury, 
softening  and  loosening  of  a  badly  tied  or  ill-prepared  catgut  ligature,  or 
separation  of  an  atheromatous  or  calcareous  plaque ;  so  we  must  be  ready  to 
meet  it. 

Treatment. — The  main  rule  for  our  guidance  is  that  given  as  Rule  2, 
under  "  Primary  Hemorrhage  "  (p.  366) — always  seek  for  the  bleeding  point. 
Only  when  this  is  secured  can  the  condition  of  the  patient  be  regarded  with 
anything  like  satisfaction.  Ligature  at  a  distance  has  succeeded  and  may 
succeed  again  in  the  upper  limb,  but  in  the  lower  almost  invariable  either 
the  circulation  is  not  reestablished  and  the  distal  portion  becomes  gangre- 
nous, or  it  is  reestablished  and  hemorrhage  recurs.  In  the  case  of  a  stump, 
the  danger  of  gangrene  from  a  ligature  placed  on  the  main  trunk  a  short 
distance  above  is  nil ;  here  we  have  to  think  only  of  the  danger  of  recur- 
rence of  hemorrhage,  either  because  a  freely  anastomosing  branch  is  present 
between  the  ligature  and  the  wound,  or  because  the  bleeding  vessel  springs 
from  the  trunk  above  the  ligature.  This  latter  danger  is,  however,  suffi- 
ciently great  to  render  the  practice  of  ligature  at  a  distance  for  hemorrhage 
from  a  stump  unjustifiable  until  the  flaps  have  been  separated,  clots  turned 
out,  and  every  effort  has  failed  to  secure  the  bleeding  point.  The  greatest 
difficulty  will  arise  from  diffuse  suppuration  and  sloughing  of  the  stump,  for 
neither  forceps  nor  ligature  will  hold  upon  the  end  of  the  vessel.  In  these 
cases,  the  surgeon  may  endeavor  to  arrest  the  bleeding  by  pressing  a  cautery 
against  the  end  of  the  artery,  but  in  such  a  stump  there  would  then  be  great 
liability  to  the  recurrence  of  hemorrhage ;  it  is  therefore  far  better  either  to 
remove  with  knife  or  scissors  so  much  of  the  artery  and  tissues  round  about 
it  that  either  ligature  or  torsion  is  possible,  or  to  carry  a  cut  upwards  along 
its  line,  and  tie  it  as  low  as  possible.  The  latter  practice  is  easiest  in  cases 
of  circular  amputation  or  of  the  flap  operation,  where  one  angle  lies  near  the 
line  of  the  bleeding  vessel.  The  opportunity  of  removing  sloughs  and  ap- 
plying antiseptics  should  be  taken.  Such  an  operation  occupies  some  time 
and  causes  a  good  deal  of  shock  if  the  amputation  is  a  high  one  and  the 
stump  in  great  measure  healed  ;  but  nothing  short  of  a  conviction  that  the 
patient  could  not  endure  it  should  cause  the  operator  to  depart  from  the 
rule.  Under  such  circumstances  we  have  the  authority  of  Erichsen  for 
tying  the  common  femoral  for  bleeding  from  a  hip-stump,  or  the  subclavian 
for  hemorrhage  from  a  shoulder-stump. 
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In  cases  of  secondary  hemorrhage  from  a  wound  in  which  an  artery  has 
been  tied  in  its  continuity,  wounded  or  divided,  we  shall  often  be  able  to 
judge  from  the  character  of  the  bleeding  (p.  352)  whether  it  comes  from  the 
proximal  or  distal  end.  In  cases  of  hemorrhage  from  vessels  of  the  trunk 
aud  neck,  in  which  it  is  impossible  temporarily  to  control  the  bleeding  by 
digital  pressure  and  at  the  same  time  to  expose  and  tie  the  bleeding  point, 
there  is  no  resource  left  but  pressure  by  the  finger  or  plug.  But  in  all  other 
cases  severe  enough  to  justify  operative  interference  the  wound  should  be 
opened  up,  and  every  endeavor  made  to  secure  the  bleeding  point;  and  be- 
fore closing  the  wound  we  must  make  sure  that  the  other  end  of  the  artery 
also  has  not  been  bleeding.  Should  it  be  impossible  to  carry  out  this  treat- 
ment, and  milder  means  are  of  no  avail,  the  only  choice  left  to  the  surgeon 
will  be  that  between  ligature  at  a  distance  and  amputation.  In  the  lower 
limb  the  former  procedure  is  so  hopeless  that  the  latter  is  always  adopted ; 
in  the  upper,  ligature  at  a  distance  is  sometimes  practised — apparently  be- 
cause the  preliminary  ligature  is  not  a  serious  operation,  and  does  not  inter- 
fere with  the  success  of  amputation  should  it  fail,  there  being  little  danger 
of  gangrene.  It  will,  however,  happen  but  rarely  in  the  upper  limb  that  a 
bleeding  point  of  any  size  cannot  be  found,  and  it  would  seem  probable 
that  amputation  would  be  required  in  a  case  in  which  the  state  of  the  tis- 
sues prevented  the  use  of  a  ligature  or  of  torsion  either  in  or  close  to  the 
wound. 

The  rules  of  treatment  of  secondary  hemorrhage  from  a  vessel  tied  or 
wounded  in  its  continuity  or  divided  are  therefore :  in  almost  all  cases,  en- 
deavor first  to  check  the  bleeding  by  local  measures :  should  one  or  more  of 
these  fail,  and  amputation  be  possible,  it  will  probably  prove  the  soundest 
treatment,  and  should  be  done  at  the  level  of  the  wound  or  just  above  it; 
the  occurrence  of  hemorrhage  from  a  disorganized  part  may  render  amputa- 
tion at  once  the  best  treatment. 

As  in  primary,  so  in  secondary  hemorrhage  we  have  to  decide  whether  or 
not  to  interfere  in  case  the  bleeding  has  ceased  spontaneously  when  the 
patient  is  seen.  Guthrie  was  strongly  in  favor  of  not  doing  so,  and  he 
quotes  a  case  in  which,  having  failed  to  make  a  vessel  bleed,  and  having 
thus  lost  all  guide  to  the  source  of  hemorrhage,  he  sent  the  man  back  to  bed 
with  an  orderly  to  look  after  him.  Two  or  three  recurrent  bleedings  were 
promptly  checked  by  pressure  on  the  femoral,  and  the  man  ultimately  re- 
covered. Many  similar  cases  might  be  quoted.  Guthrie's  case  was  one  of 
bullet-wound  going  right  through  the  thigh  ;  the  wound  necessary  to  secure 
the  vessel  would  probably  have  been  very  large,  and  it  is  obvious  that,  if  the 
artery  which  has  bled  will  not  bleed  again  when  the  wound  is  opened  up  and 
thoroughly  cleared  of  clot  by  sponging,  the  only  point  gained  by  the  opera- 
tion will  be,  that,  should  the  bleeding  recur,  the  wound  can  then  be  rapidly 
opened  up  and  the  vessels  found  and  dealt  with.  One  could  not  but  feel 
very  anxious,  however,  in  leaving  a  patient  who  had  had  more  than  one 
severe  attack  of  secondary  hemorrhage,  knowing  that  bleeding  would  in  all 
probability  recur  and  perhaps  kill  or  greatly  exhaust  the  patient  before  it 
could  be  arrested.  In  such  a  case,  especially  if  the  bleeding  vessel  is  prob- 
ably a  main  trunk,  or  one  of  its  branches  cut  near  its  origin,  we  should 
probably  act  for  the  greatest  happiness  of  the  greatest  number  if  we  at  once 
laid  open  the  wound  and  endeavored  to  find  the  bleeding  point ;  and  we 
should  be  failing  in  our  duty  if,  after  a  second  attack,  we  left  the  result  to 
chance.  But  if  the  bleeding  has  not  been  severe,  came  apparently  from  a 
branch  distant  from  the  main  trunk,  and  especially  if  we  can  remain  to 
watch  or  leave  in  charge  an  assistant  competent  to  arrest  bleeding  imme- 
diately, we  may,  in  cases  in  which  access  to  the  vessel  is  difficult,  wait  a 
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while,  keeping  the  patient  at  perfect  rest,  the  wound  as  sweet  as  possihle, 
compressed  over  the  dressing  by  a  bandage  which  should  include  the  whole 
limb,  the  part  elevated,  and  the  main  current  of  blood  may  be  for  a  time 
diverted  by  continuous  pressure,  by  the  finger  or  special  tourniquet,  or  by 
flexion.  If,  however,  even  small  losses  are  frequent,  or  show  a  tendency  to 
increase  in  quantity,  something  radical  must  be  done  at  once  before  the 
patient  becomes  exhausted. 

Frequently  secondary  hemorrhage  from  an  artery  injured  by  stabs  and 
similar  wounds  will  be  found  due  to  incomplete  division  of  the  artery.  Con- 
sequently in  the  case  of  small  vessels,  such  as  those  of  the  palm,  which 
commonly  suffer  in  cuts  from  broken  glass,  it  is  well  before  applying  pres- 
sure (p.  363)  to  put  a  lancet  into  the  wound  and  make  sure  that  the  artery 
is  cut  across,  just  as  was  done  in  old  days  after  arteriotomy  of  the  temporal. 

Arterial  Hematoma,  Diffused  and  Circumscribed. 

Pathology. — When  a  large  artery  is  wounded  at  some  depth  from  the 
surface,  the  track  leading  to  it  being  narrow,  long,  and  perhap's  oblique, 
blood  is  often  forced  into  the  cellular  tissue  to  a  considerable  distance,  form- 
ing a  diffuse  swelling,  whilst  the  opening  in  the  skin  becomes  closed  by  clot, 
and  hemorrhage  from  it  perhaps  ceases.  Sometimes  the  skin  wound  heals 
rapidly.  A  state  of  matters  exactly  similar  to  this  results  in  cases  of  sub- 
cutaneous laceration  of  an  artery  by  a  broken  bone  or  sudden  strain.  The 
swelling  which  forms  may  be  widely  diffused  or  fairly  circumscribed  to  the 
region  of  the  wound  in  the  artery,  and  was  formerly  called  a  diffused  or  cir- 
cumscribed traumatic  aneurism.  But  this  term  is  misleading  and  very  con- 
fusing, for  there  is  really  nothing  "  aneurismal "  in  the  case ;  but  for  the 
wound  or  rupture,  the  artery  may  be  perfectly  healthy;  and  whereas  a  real 
aneurism  is  limited  by  a  sac  composed  at  first  of  one  or  more  of  the  dilated 
coats  of  the  artery,  the  so-called  traumatic  aneurism  either  never  acquires  a 
sac,  or,  when  circumscribed,  obtains  one  only  by  exciting  some  inflammation 
of  surrounding  tissues  which  leads  to  their  condensation.  The  only  differ- 
ence, in  fact,  between  the  blood-tumor  under  consideration  and  that  which 
forms  after  any  severe  contusion  is  that  in  the  former  the  blood  escapes  from 
a  considerable  artery,  in  the  latter  from  veins  and  small  vessels.  A  "  trau- 
matic aneurism  "  is  simply  a  subcutaneous  hemorrhage  from  a  considerable 
artery,  and  its  relation  to  and  difference  from  an  ordinary  hsematoma  is  best 
expressed  by  the  term  arterial  hcematoma. 

Symptoms. — These  vary  according  to  the  size  of  the  vessel  wounded  and 
the  size  and  nature  of  the  wound  in  it,  being  more  serious  the  larger  the  ves- 
sel and  the  freer  the  opening ;  the  resistance,  also,  which  the  tissues  round 
about  can  oppose  to  the  diffusion  of  blood  must  be  taken  into  account. 

The  first  sign,  after  the  pain  of  the  injury,  is  swelling  starting  from  its 
seat,  and  spreading  more  or  less  widely  round  about;  it  may  form  rapidly 
and  be  very  extensive,  or  slowly,  and  remain  fairly  circumscribed.  In  a 
serious  diffused  case,  the  whole  limb  swells,  partly  from  hemorrhage,  partly 
from  oedema,  due  to  pressure  of  the  confined  extravasation  on  the  veins  ;  the 
part  is  pale  or  dusky,  cold  and  numb,  the  seat  of  more  or  less  acute  tensive 
pain;  the  swelling  due  to  hemorrhage,  sometimes  enormous,  may  be  dis- 
tinctly fluctuating,  or  simply  tense  and  elastic,  and  does  not  pit.  In  such  a 
case,  the  main  artery  would  almost  certainly  have  been  wounded,  and  pul- 
sation would  be  absent  in  it  beyond  the  injury;  immediately  over  the  open- 
ing in  the  vessel  there  may  be  some  thrill,  bruit,  and  expansile  pulsation,  or, 
when  coagulation  has  occurred,  a  general  lifting  up  of  the  whole  mass  at 
each  heart-stroke ;  but  in  the  worst  cases  these  signs  may  be  quite  absent. 
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They  are  most  plain  in  large  lateral  wounds  of  arteries,  least  so  in  small, 
punctured,  or  longitudinal  incised  wounds  and  in  complete  division  or  rup- 
ture. If  not  early  and  properly  treated,  moist  gangrene  up  to  the  wound  in 
the  artery  soon  occurs. 

In  other  cases,  almost  always  due  to  wound  of  arteries  smaller  than  the 
brachial,  the  extravasation  ceases  to  spread  before  danger  of  gangrene  arises, 
and  becomes  more  or  less  solid  from  coagulation  at  its  circumference,  whilst 
its  centre  remains  fluid ;  and  here  thrill,  pulsation,  and  a  whizzing  bruit  are 
more  or  less  strongly  marked.  Supposing  that  increase  is  arrested,  the  cen- 
tral fluid  part  is  encapsuled  first  by  clot,  and  next,  as  this  is  absorbed,  by 
condensed  and  infiltrated  tissues  which  form  a  fibroid  sac  ;  and  we  then  have 
a  case  anatomically  resembling  an  advanced  stage  of  a  true  aneurism,  except 
that  the  artery  is  healthy  but  for  the  wound  in  it.  But  the  hsematoma  may 
increase  and  burst,  or  inflammation  and  suppuration  may  arise  about  it. 

Diagnosis. — From  an  acute  deep  abscess  the  diagnosis  may  be  difficult, 
especially  when  we  have  to  deal  with  a  hsematoma  which  threatens  to  sup- 
purate ;  the  immediate  onset  of  swelling  after  an  injury,  the  marked  inter- 
ference with  the  circulation  beyond  the  wound,  the  results  of  aspiration  with 
a  fine  needle,  and  perhaps  more  or  less  central  thrill,  bruit,  and  pulsation 
must  be  relied  upon  as  distinguishing  the  hsematoma.  When  there  is  no 
tendency  to  suppuration  about  a  hsematoma,  the  part  would  be  pale  or  bluish 
and  cold,  and  there  would  usually  be  no  fever.  In  a  doubtful  case  requir- 
ing operative  interference  the  surgeon  should  make  an  incision,  being  pre- 
pared for  the  worst. 

It  is  possible  that  .a  circumscribed  arterial  hsematoma  may  be  mistaken 
for  a  rapidly  growing  cancer.  A  man  may  meet  with  a  blow  on  the  thigh, 
causing  pain  and  swelling.  The  swelling  does  not  subside;  on  the  contrary, 
it  continues  slowly  to  increase ;  evidently  infiltrates  the  tissues  of  the  part ; 
is  somewhat  elastic,  perhaps  displays  feeble  pulsation  at  parts ;  punctured 
with  a  grooved  needle,  it  yields  serum  or  blood.  The  case  is  supposed  to  he 
malignant,  and  amputation  hopeless ;  the  patient  sinks.  After  death  there 
is  found  no  cancer,  but  a  great  collection  of  blood,  fluid  or  coagulated, 
amongst  all  the  deep  muscles,  and  proceeding  from  an  artery  that  had  been 
ruptured  by  the  blow.    An  incision  would  have  revealed  the  mystery. 

Another  point  to  be  remembered  is  that  a  true  aneurism  may  suddenly  be- 
come diffused.    Here  the  diagnosis  rests  upon  the  history. 

Treatment. — The  only  difference  between  a  case  of  arterial  hsematoma 
and  one  of  arterial  hemorrhage  is  that  in  the  former  case  the  blood  escapes 
into  the  tissues,  in  the  latter  from  a  free  surface;  consequently,  the  treat- 
ment is  that  of  arterial  hemorrhage,  the  cavity  containing  the  blood  being 
opened  freely  to  permit  access  to  the  artery.  On  no  account  should  the 
Hunterian  operation  be  done  in  any  diffused  hsematoma:  gangrene  would 
certainly  result;  but  in  wTell-circumscribed  cases,  in  which  laying  open  the 
sac  would  be  a  hazardous  or  very  injurious  proceeding,  the  artery  may  be 
tied  a  short  distance  above  with  fair  hope  of  success — for  in  these  cases  a 
kind  of  sac  has  formed,  and  cure  will  be  effected  as  in  ordinary  aneurism. 
Cure  is  rendered  most  certain,  however,  when  the  wounded  artery  has  been 
tied  above  and  below  the  wound  or  rupture — the  state  which  alone  offers 
security  against  hemorrhage.  In  cases  seen  early,  compression  of  the  main 
trunk  above  and  over  the  wound  might  limit  extravasation  permanently  by 
permitting  coagulation  of  already  effused  blood.  In  established  circum- 
scribed cases  compression  should  be  tried.  But  if  bloodless  treatment  fails 
and  the  hsematoma  increases,  and  in  all  cases  threatening  bursting  or  gan- 
grene, ligature  at  the  point  must  be  practised.  The  whole  field  of  surgery 
does  not  present  a  more  difficult  operation  than  that  of  laying  open  a  large 
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arterial  hematoma,  nor  one  requiring  greater  judgment,  nerve,  and  dexterity. 
This  is  a  case  in  which  boldness  is  better  than  caution.  It  was  thus  described 
by  John  Bell  in  1800:  "  Run  your  bistoury  upward  and  downward,  so  as  to 
slit  up  the  tumor  quickly;  plunge  your  hand  suddenly  down  toward  the 
bottom  ;  turn  out  the  great  clots  of  blood  with  your  fingers,  till,  having 
reached  the  bottom  entirely,  you  begin  to  feel  the  warm  jet  of  blood;  and, 
directed  by  that,  clap  your  finger  upon  the  wounded  point  of  the  artery:  as 
it  has  but  a  point,  your  finger  will  cover  it  fairly,  and  your  feeling  the  beat- 
ing of  the  artery  assures  you  that  all  is  now  safe."  A  needle  was  then 
worked  round  the  vessel  above  and  below  the  wound — what  it  included  be- 
sides the  artery  was  often  somewhat  doubtful,  though  Bell  knew  the  impor- 
tance of  thoroughly  cleaning  the  vessel — a  ligature  tied  in  each  situation 
and  the  finger  was  then  removed  from  the  bleeding  point. 

This  was  the  way  in  which  John  Bell  successfully  treated,  for  example, 
an  enormous  hsematoma  from  wound  of  the  gluteal  artery  as  it  issued  from 
the  pelvis,  and  the  hemorrhage  from  which  he  had  no  means  of  controlling. 
The  wound  in  this  case  was  two  feet  (!)  long,  made  by  two  strokes  of  the 
bistoury.    (Principles  of  Surgery,  1826,  vol.  i.) 

Nowadays  we  can  control  the  bleeding  from  most  arteries,  and  can  con- 
sequently operate  more  deliberately.  Only  in  a  few  cases  is  it  necessary  to 
adopt  the  above  rapid  plan,  with  pressure  of  a  finger  on  the  wound  as  the 
sole  means  of  checking  bleeding  ;  then  the  surgeon  must  do  his  best  to  in- 
clude the  artery  only  in  the  ligature. 

In  the  more  usual  case,  the  sac  is  opened  freely,  clots  and  blood  turned 
out,  and  the  interior  rendered  dry.  Perhaps  the  wound  in"  the  artery  will 
now  be  seen ;  if  not,  with  a  good  light  on  the  wound,  loosen  the  tourniquet, 
and  let  a  little  blood  escape.  Pass  a  thick  probe  into  the  opening,  first  in 
one,  then  in  the  other  direction,  clean  a  channel  round  the  vessel  above  and 
below  the  wound,  pass  ligatures  and  tie  them.  The  distal  end  always  gives 
most  trouble. 

If  such  an  operation  is  not  done  aseptically,  prolonged  suppuration  must 
be  expected.  In  John  Bell's  case  healing  took  seven  months,  being  delayed 
by  necrosis  of  the  ilium  and  sacrum. 

Traumatic  Aneurism. 

This  name  may  be  truly  applied  to  cases  resulting  from  punctured  wounds, 
generally  of  large  arteries,  which  have  healed  ;  but  in  the  course  of  weeks  or 
months  the  scar  has  yielded  before  the  pressure  of  the  blood  ;  it  may  be  ap- 
plied also  to  aneurism  after  strain,  laceration  of  the  outer  coats,  or  contusion 
of  the  vessel,  as,  for  example,  of  the  subclavian  after  fractured  clavicle 
(p.  246).  In  these  cases  there  is  a  sac  from  the  commencement;  the  essen- 
tial difference  between  them  and  the  ordinary  aneurism  is,  that  in  the  former 
the  vessel  is  healthy  except  at  the  dilated  spot ;  in  aneurism  from  disease  the 
artery  is  affected  widely,  as  a  rule. 

All  the  symptoms  of  ordinary  aneurism  are  present.  The  history  of  injury 
and  late  appearance  of  symptoms  decide  the  diagnosis. 

ilie  treatment  may  be — 1,  compression  of  the  artery  above  the  sac;  2, 
ligature  above  the  sac,  but  as  near  to  it  as  is  convenient;  or  3,  the  old  ope- 
ration of  laying  open  the  sac.  The  latter  must  be  done  when  the  cavity  is 
very  large. 
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Aneurismal  Varix  and  Varicose  Aneurism. 

These  result  either  from  the  simultaneous  wound  of  an  artery  and  vein 
lying  either  side  by  side  (int.  carotid  and  jugular  )  or  near  each  other  (brachial 
and  median  basilic),  or  from  rupture  of  a  diseased  artery  into  a  vein. 

In  some  cases  the  circumference  of  the  wound  in  the  artery  adheres  di- 
rectly to  that  of  the  wound  in  the  vein,  or  with  only  a  layer  of  fascia  inter- 
vening, the  opening  from  the  one  into  the  other  vessel  being  so  short  as  to 
be  practically  direct.  The  vein  and  all  veins  in  the  neighborhood  are  much 
dilated  and  thickened,  and  pulsate  strongly.  This  is  the  condition  in  aneu- 
rismal varix. 

In  other  cases,  in  which  perhaps  the  vessels  were  originally  a  little  further 
apart,  the  inflammatory  tissue  lining  the  channel  between  the  vessel  yields 
under  the  arterial  pressure,  and  the  short,  narrow  canal  becomes  dilated  into 
a  spherical  cavity  the  size  of  a  marble  or  walnut ;  or  the  cavity  may  be  due 
to  a  small  hemorrhage,  which  has  been  quickly  circumscribed,  between  the 
artery  and  the  vein.  This  cavity  has  a  fibrous  wall,  opens  at  one  pole  into 
the  artery  and  at  the  other  into  the  vein,  and  pulsates  with  the  artery ;  the 
veins  of  the  part  are  in  the  same  condition  as  in  aneurismal  varix.  We  have, 
therefore,  an  aneurismal  varix  with  the  addition  of  a  kind  of  traumatic  aneu- 
rism or  circumscribed  arterial  hematoma,  according  to  the  view  taken  of  the 
mode  of  formation  of  the  cavity.  This  condition  has  received  the  meaning- 
less name  of  varicose  aneurism.  In  both  aneurismal  varix  and  varicose 
aneurism  the  artery  below  the  communication  is  shrunken. 

Seats  and  Causes. — These  forms  of  disease  have  been  met  with  in  most 
places  where  a  large  artery  and  vein  lie  close,  resulting  from  lancet-punc- 
tures, sword-thrusts,  stabs,  etc.  They  are  now  rare  affections;  formerly  they 
were  more  common,  resulting  chiefly  from  bleeding  at  the  bend  of  the  elbow. 

.Symptoms. — The  superficial  veins  are  greatly  swollen,  thickened,  and  tor- 
tuous, perhaps  almost  bursting  opposite  the  opening  ;  they  pulsate  strongly, 
a  thrill  is  felt  over  the  opening  as  the  blood  rushes  into  the  vein,  and  a  rough 
or  humming  bruit,  conducted  along  the  veins  running  toward  the  trunk,  is 
heard  ;  the  limb  below  is  cold,  and  more  or  less  weak  and  wasted,  but  there  is 
often  some  oedema  and  thickening  of  connective  tissue.  By  suitable  pressure 
it  is  sometimes  possible  to  empty  the  vein  and  feel  the  opening  in  the  artery. 
These  are  the  signs  of  aneurismal  varix,  and  it  is  said  that  all  are  most  dis- 
tinct when  the  limb  is  hanging.  In  varicose  aneurism  we  must  add — the 
presence  of  a  small  pulsating  tumor,  felt  through  and  beneath  the  dilated 
vein,  and  of  a  blowing  murmur  differing  from  that  heard  in  the  vein. 

Treatment. — Aneurismal  varix  can  generally  be  kept  in  check  by  the 
application  of  the  analogue  of  an  elastic  stocking;  and  to  this  might  be 
added  a  small  pad  pressing  directly  on  the  opening  into  the  vein.  In  some 
cases  about  the  neck,  the  bruit  has  been  a  source  of  great  annoyance. 
Wherever  the  circulation  could  be  controlled,  cure  might  be  effected,  in 
cases  requiring  more  relief  than  pressure  gives,  by  cutting  down  through 
the  vein  on  to  the  opening  in  the  artery,  cleaning  this  upon  a  probe,  and 
passing  a  ligature  above  and  below  the  wound. 

In  varicose  aneurism,  simultaneous  digital  compression  of  the  main  trunk 
and  of  the  opening  into  the  vein  has  been  very  successful.  This  failing,  the 
openiug  into  the  artery  must  be  cut  down  upon  through  the  vein  and  sac  and 
a  ligature  applied  above  and  below  it. 
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Diseases  of  the  Arteries. 

Atrophy  and  contraction  of  an  artery  follow  upon  diminution  of  its 
blood-carrying  function,  as  seen  in  stumps  (p.  354),  between  arterio-venous 
communications,  etc.  A  general  atrophy  is  said  to  occur  in  high  degrees  of 
ansemia  and  in  marasmic  conditions. 

Degeneration  :  Fatty. — Most  commonly  this  occurs  in  the  products  of 
a  chronic  arteritis ;  but  fatty  degeneration  of  the  otherwise  unaltered  intima 
and  media,  especially  of  the  former,  is  often  met  with.  In  the  intima  it  is 
recognized  by  the  appearance  of  small  opaque  yellow,  sharply  circum- 
scribed patches,  streaks,  or  dots,  Avhich  appear  quite  superficial,  are  not 
raised,  and  can  be  easily  scraped  away  with  the  point  of  a  knife,  leaving  the 
media  and  outer  layers  of  the  intima  intact.  Groups  of  these  spots  are  com- 
mon at  the  base  of  the  aorta  even  in  young  people.  Microscopically,  we  find 
fatty  degeneration  beginning  in  the  spindle  and  branched  subendothelial  cells 
of  the  intima,  the  droplets  appearing  later  between  the  fibres  and  lame! he. 
The  change  must  be  distinguished  from  atheroma,  due  to  fatty  degeneration 
of  inflammatory  products  in  the  deeper  layers  of  the  intima.  In  the  media 
fatty  degeneration  is  not  recognizable  macroscopically  ;  it  predisposes  to  rup- 
ture or  formation  of  aneurism,  and  is  often  associated  with  calcification. 

Fatty  degeneration  occurs  in  vessels  of  all  sizes,  may  be  acute  or  chronic; 
general — due  to  various  forms  of  poisoning,  anaemia,  marasmus — or  quite 
local  and  of  doubtful  etiology.  The  breaking  down  of  a  patch  destroying 
the  intima  may  lead  to  a  dissecting  aneurism ;  or,  if  the  coats  are  all  affected, 
rupture  may  result.  Birch-Hirschfeld  regards  this  as  the  cause  of  many 
spontaneous  hemorrhages  from  small  vessels  into  internal  organs. 

Calcareous  degeneration,  though  less  common,  is  still  frequently  met  with 
as  a  senile  change.  Its  special  seat  is  the  muscular  coat,  and  the  first  sign 
of  it  is  the  appearance  of  calcareous  opaque  rings,  taking  the  line  of  the  cir- 
cular fibres  {annular  calcification).  Sooner  or  later  the  rings  blend,  convert- 
ing the  artery  into  a  rigid  tube  (tubular  calcification)  like  a  pipe-stem. 
Ultimately,  the  earthy  salts  may  infiltrate  the  intima  and  adventitia ;  but 
usually  these  coats  remain  sufficiently  healthy  to  prevent  thrombosis 
(intima),  and  to  give  such  toughness  (adventitia)  to  the  vessel  as  will  pre- 
vent cracking  and  allow  the  application  of  a  ligature.  In  high  degrees  a 
thread  cuts  through  as  it  is  tied.  Calcification  generally  prevents  dila- 
tation. 

Tubular  calcification  is  most  frequent  in  the  tibial  arteries  of  the  aged, 
being  the  great  predisponent  to  gangrene  of  the  parts  supplied  ;  it  occurs 
also  in  the  forearm  and  arm  vessels,  and  is  not  infrequent  in  the  intra-abdo- 
minal vessels — e.g.,  large  uterine  arteries. 

Atheromatous  plaques  very  often  calcify,  producing  the  appearance  of 
alligator-bide,  and  seen  chiefly  in  the  aorta  and  larger  vessels. 

Amyloid  degeneration  has  been  described  (p.  83). 

INFLAMMATION  OF  ARTERIES. 

Acute  arteritis  may  be  due  to  mechanical  or  other  injury  of  the  whole 
vessel  from  without,  to  spread  of  inflammation  to  it  from  surrounding  parts 
(periarteritis),  to  the  impaction  in  its  lumen  of  an  embolus  mechanically  or 
infectively  irritating,  or  to  the  formation  in  the  vessel  of  a  clot  (endarteritis') 
which  may  cause  varying  degrees  of  irritation  according  as  it  disappears, 
organizes,  or  softens.  The  effects  of  inflammation — the  dilatation  of  the 
vasa  vasorum,  loss  of  polish  of  intima,  and  shedding  of  epithelium,  formation 
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of  lymph  on  the  injured  surface  and  its  development  into  granulation  and 
firm  connective  tissue  closing  the  vessel — have  been  described  under  "  Liga- 
ture "  (p.  357) ;  as  also  the  widespread  softening  or  even  sloughing  of  the 
arterial  tissues,  in  cases  of  severe  and  usually  septic  irritation.  It  is  this 
ulceration  or  sloughing  occurring  at  a  seat  of  ligature  or  other  injury,  or 
where  an  artery  is  laid  bare  by  some  spreading  inflammation,  especially 
hospital  gangrene  (p.  155),  that  leads  to  hemorrhage. 

Chronic  arteritis  {arteriosclerosis,  endarteritis  deformans,  atheroma). — 
Chronic  inflammation  of  arteries  arises  from  many  causes.  The  changes 
induced  vary  much  in  naked-eye  appearance,  according  as  they  occur  in 
large  or  small  vessels,  are  diffuse  or  circumscribed,  and  are  or  are  not 
combined  with  various  degenerative  processes. 

The  commonest  and  most  important  form  is  that  usually  called  atheroma, 
which  affects  chiefly  the  larger  vessels — aorta,  coronary,  iliac,  femoral.  The 
changes  begin  in  the  deeper  layers  of  the  intima,  where  it  is  in  contact  with 
the  muscular  coat.  Here,  in  the  earliest  stage,  round  cells  collect  and  often 
become  oval,  spindle  or  branched  ;  the  matrix  may  be  homogeneous  or 
fibrillated.  The  new  cells  may  be  wholly  converted  into  fibrous  tissue  nour- 
ished by  a  few  capillaries  ;  or,  the  food-supply  proving  insufficient,  as  it 
usually  does,  the  cells  undergo  fatty  degeneration,  and  this  begins  furthest 
from  the  endothelium.  By  this  process  a  cavity  full  of  a  yellowish-white 
fluid,  containing  numerous  fatty  and  earthy  granules  and  cholesterine 
crystals,  may  be  developed  in  the  intima  (atheromatous  abscess) ;  and  from 
the  naked-eye  resemblance  of  this  stuff  to  the  contents  of  sebaceous  cysts, 
the  morbid  process  has  been  called  atheromatous  degeneration.  But  much 
more  commonly  no  such  fluid  forms.  As  the  cells  and  fibres  undergo  fatty 
degeneration,  earthy  salts  are  deposited  in  such  quantity  that  a  calcareous 
plate  results.  To  the  naked  eye  the  muscular  coat  may  appear  normal  or 
slightly  thickened  ;  the  microscope,  however,  early  shows  collections  of 
round  cells,  fibroid  patches,  and  fatty  degeneration  of  fibres.  In  advanced 
cases  the  adventitia  is  thickened  and  condensed. 

When  the  above  processes  occur  in  a  circumscribed  area,  we  notice  first  a 
swelling  projecting  into  the  lumen  of  the  vessel.  At  first  it  is  low,  smooth, 
and  of  gray  gelatinous  aspect  on  section — rarely  seen  ;  should  it  develop 
into  fibrous  tissue  the  surface  becomes  puckered  and  irregular,  and  the  edge 
of  the  patch  may  be  one  sixteenth  of  an  inch  high  and  abrupt ;  should  it,  on 
the  other  hand,  degenerate  into  fluid,  the  patch  becomes  soft,  markedly 
yellow,  fine  openings  form  in  the  intima,  the  contents  of  the  cavity  escape 
into  the  blood-stream,  the  openings  enlarge  and  blend,  and  ultimately  the 
muscularis  is  exposed  at  the  bottom  of  a  degeneration  ulcer  (p.  67)  upon 
which  fibrin  is  usually  deposited.  In  earlier  stages,  endothelium  is 
generally  demonstrable  over  the  plaque,  and  there  is  no  tendency  to  coagu- 
lation upon  it.  When  calcareous  plates  form  they  are  hard,  more  or  less 
circular,  and  irregular  on  the  surface,  which  is  often  bare  or  covered  with 
fibrin. 

On  laying  open  a  vessel — e.  g.,  the  aorta — affected  by  atheroma,  only  one 
or  two  patches  may  be  found ;  or  the  whole  interior  may  be  covered  by 
them,  and  then,  if  a  length  of  artery  be  taken,  almost  all  the  above  stages 
may  be  seen.  Thus  we  have  dense  fibroid  patches,  yellow  patches  of  fatty 
degeneration,  a  few  perhaps  containing  fluid,  numerous  calcareous  plates 
covered  by  endothelium  or  fibrin,  or  bare,  with  here  and  there  an  "  ulcer  " 
due  to  the  bursting  of  an  atheromatous  abscess  or  to  the  separation  of  a 
calcareous  plate.  In  an  advanced  case,  the  middle  and  external  coats  will 
be  fibroid,  and  the  vessel  will  consequently  be  found  to  have  lost  much  of 
its  elasticity  and  to  have  become  dilated  uniformly  or  partially,  and  often 
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lengthened  and  tortuous  under  the  blood-pressure.  Much  calcification 
renders  the  lumen  very  unyielding. 

When,  however,  chronic  arteritis  affects  the  whole  circumference  of  a 
smaller  vessel,  it  generally  causes  narrowing  of  the  lumen  instead  of  dilata- 
tion ;  for  in  them  elasticity  is  greater  and  longer  preserved,  the  arterial 
pressure  is  less,  and  relatively  the  effect  of  thickening  the  intima  is  greater. 
Actual  closure  may  result,  and  this  is  most  likely  to  occur  where  the  brauch 
leaves  the  main  trunk,  the  disease  being  most  advanced  here ;  thus  at  the 
base  of  the  aorta,  if  there  is  atheroma  anywhere,  a  ring  will  be  found  round 
the  orifice  of  the  coronary  arteries.  Thrombosis  may  complete  the  closure 
of  a  narrowed  vessel.  Fatty  degeneration,  softening,  or  necrosis  of  parts 
supplied,  result  from  such  changes. 

Etiology.— The  variety  from  which  the  above  description  has  been 
chiefly  taken — the  common  atheroma  or  arteritis  deformans — is  a  disease  of 
the  latter  half  of  life,  though  it  may  be  met  with  in  a  marked  degree  between 
thirty  and  forty,  especially  in  alcoholic  subjects.  Its  great  cause  seems  to  be 
strain,  as  is  shown  by  many  circumstances — e.  g.,  its  special  seats  of  election, 
viz.,  the  aortic  arch,  thoracic  and  abdominal  aorta,  the  iliacs  and  vessels  of 
the  legs,  the  coronary  and  cerebral  arteries — all  vessels  in  which  the  blood 
pressure  is  high  ;  its  rarity  in  the  pulmonary  circulation,  unless  the  right 
heart  is  hypertrophied,  then  its  frequency  ;  its  connection  with  Bright's 
disease  and  its  high-tension  pulse ;  its  greater  frequency  in  men,  especially 
among  those  of  laborious  occupations  and  among  athletes. 

Syphilis  is  a  distinct  cause  of  chronic  endarteritis,  which  differs  in  many 
ways  from  the  above.  Whereas  atheroma  is  usually  widely  distributed  and 
affects  the  larger  arteries,  syphilis  affects  single  vessels,  and  often  only  limited 
portions  of  them  or  small  branches,  and  it  occurs  in  young  people,  even  infants. 
It  is  best  known  in  the  vessels  of  the  brain  and  trunk  of  the  internal  carotid 
— partly  because  these  vessels  are  most  open  to  observation,  partly,  perhaps, 
because  of  the  anatomical  peculiarities  of  the  cerebral  arteries  (perivascular 
sheath,  Lancereaux).  Other  vessels  certainly  suffer.  Thus  in  a  child  that 
died  of  intraventricular  hemorrhage,  and  in  whom  miliary  gummata  of  the 
choroid  were  noted,  I  found  two  prominent  fibrous  patches  in  the  arch  of  the 
aorta.  The  tendency  of  the  new  growth  is  to  raise  the  endothelium  from  the 
membrana  fenestrata,  and  greatly  to  narrow  or  obliterate  the  lumen.  Ac- 
cording to  its  age  we  find  the  deposit  almost  cartilaginous  in  its  hardness, 
simply  fibroid  or  cellular,  involving  only  the  intima  or  the  whole  thickness 
of  the  wall,  and  generally  forming  circumscribed  nodules  or  rings  upon  the 
vessel.  It  shows  little  tendency  to  calcify.  Friedliinder,  however,  holds 
that  syphilitic  endarteritis  cannot  be  diagnosed  by  its  naked  eye  any  more 
than  by  its  microscopic  characters.  Sometimes  distinct  and  characteristic 
gummata  form  in  the  middle  or  external  coats  of  arteries,  though  this  is 
much  more  common  in  veins,  especially  the  portal. 

The  special  causes  of  the  endarteritis  obliterans  described  at  p.  87  are 
unknown. 

There  is  no  primary  tubercular  arteritis,  but  the  walls  of  small  vessels,  in 
the  sheaths  of  which  tubercles  have  formed,  are  often  infiltrated,  and  bacilli 
may  thus  find  their  way  into  the  circulation  (p.  96). 

The  dangers  of  chronic  arteritis  are:  general  or  localized  dilatation  of  the 
artery,  from  the  combined  effects  of  loss  of  elasticity  and  high  blood-pressure, 
or  from  heightened  blood-pressure  behind  an  obstructing  ring — sometimes 
seen  in  syphilis  of  cerebral  arteries  ;  actual  rupture  or  erosion  of  the  intima 
and  admission  of  blood  between  the  arterial  tissues  (dissecting  aneurism)  ; 
diminution  or  obliteration  of  the  lumen  by  the  new  growth  or  by  thrombosis, 
with  softening  or  necrosis  of  the  part  supplied. 
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CIRSOID  ANEURISM  (ARTERIAL  VARIX). 

In  this  disease  arteries,  generally  of  medium  or  small  size,  aud  their 
branches  become  dilated,  lengthened,  and  very  tortuous ;  their  walls  are 
thin,  and  saccular  dilatations  form  here  and  there.  Capillaries  and  even 
veins  dilate  similarly.  The  ultimate  result  is  the  formation  of  one  or  more 
ill-defined  swellings  having  large  tortuous  vessels  running  to  them  from  all 
sides;  they  are  often  of  bluish  color,  and  are  spongy  and  compressible  to  the 
touch,  pulsate  distinctly,  and  yield  a  systolic  bruit. 

These  arterial  varices  may  arise  spontaneously,  but  frequently  follow  an 
injury,  supposed  by  some  to  paralyze  the  vasomotor  nerves.  They  rarely 
occur  in  connection  with  large  arteries,  and  are  most  common  in  connection 
with  the  secondary  branches  of  the  external  carotid  (temporal  occipital, 
facial).    The  scalp  is  more  often  affected  than  any  other  part. 

These  growths  are  distinguished  clinically  from  true  aneurisms  by  their 
spongy,  indefinite  feel  and  less  forcible  pulsation,  and  by  the  presence  round 
about  of  tortuous  supplying  arteries;  but  when  they  are  out  of  reach  of  the 
fingers,  their  differential  diagnosis  may  be  impossible.  Pathologically,  they 
differ  from  ntevi  in  the  size  and  nature  of  the  vessels  of  which  they  are  com- 
posed, and  in  the  fact  that  they  are  not  congenital  though  often  appearing 
during  the  period  of  youth. 

Fig.  150  represents  this  disease.  Mr.  Storcks  tied  the  common  carotid 
artery,  producing  a  marked  decrease  in  the  tumor ;  aud  the  patient  was  sub- 

Fiq.  150. 


Cirsoid  aneurism. 


sequently  treated  by  Sir  W.  Fergusson  with  the  needle  and  ligature,  em- 
ployed as  for  the  cure  of  varicose  veins. 

Treatment. — Excision,  when  possible,  is  the  most  certain  mode  of  cure ; 
to  avoid  bleeding,  cut  wide  of  the  growth.  When  impossible,  ligature  of  the 
tortuous  supplying  vessels  has  been  done  with  scant  success ;  or  they  may  be 
acupressed  between  two  needles  and  threads,  like  a  varicose  vein,  and  di- 
vided subcutaneously  ;  success  has  attended  the  cutting  through  of  the  growth 
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in  several  directions  by  the  galvanocautery ;  and,  lastly,  the  main  supplying 
artery — e.  g.,  one  or  both  common  carotids — has  been  tied,  but  the  results 
are  not  satisfactory. 

True  Aneurism. 

The  word  aneurism  has  been  used,  as  we  have  seen,  very  loosely  and  im- 
properly to  designate  a  number  of  conditions  bearing  only  a  very  superficial 
resemblance  to  the  real  thing.  Thus:  1.  "Traumatic  aneurism"  is  often 
synonymous  with  arterial  hcematoma,  diffuse  or  circumscribed  (p.  370).  2. 
"  Varicose  aneurism,"  and  "  aneurismal  varix"  indicate  simply  a  direct  com- 
munication between  an  artery  and  a  vein,  or  almost  direct,  the  communica- 
tion in  the  first  case  being  by  means  of  a  small  arterial  hsematoma  between 
the  two  vessels.  3.  "Cirsoid  aneurism"  or  "aneurism  by  anastomosis"  is 
best  described  as  an  arterial  varix  ;  arteries  do  dilate  here,  but  uniformly 
and  over  considerable  lengths — not  in  such  a  way  that  the  dilatation  of  any 
artery  produces  a  circumscribed,  tumor-like  swelling.  The  tumor  is  formed 
by  the  aggregation  of  enlarged  arteries. 

Definition. — A  true  aneurism  is  formed  by  the  more  or  less  abrupt,  uni- 
form or  one-sided  dilatation  of  a  circumscribed  length  of  artery,  so  that  a 
definite  tumor-\ike  swelling  results.  The  term  dilatation  is  employed  in  con- 
tradistinction, to  indicate  the  comparatively  slight  general  enlargement  of 
long  tracts  of  vessel,  such  as  often  arises  from  endarteritis  deformans,  or  from 
the  passage  of  more  blood  than  usual  through  vessels— e.  g.,  those  round  the 
enlarging  pregnant  uterus  or  a  rapidly  growing  tumor,  or  those  by  means  of 
which  collateral  circulation  is  being  established. 

Varieties  of  True  Aneurism. — Shape.  In  some  cases  the  whole  cir- 
cumference of  the  artery  yields  tolerably  uniformly  in  all  directions ;  if  the 


Fig  151. 


An  incipient  aneurism  of  the  arch  of  the  aorta.    The  portion  of  artery  represented  is  slit  up,  so  as  to  show 
the  cut  edges,  with  the  atheromatous  deposit  between  the  coats  of  the  vessel. 

yielding  is  gradual,  the  swelling  of  the  artery  will  be  fusiform,  but  if  it 
almost  suddenly  reaches  its  maximum  the  enlargement  may  be  cylindriform 
or  globose.  These  varieties  occur  chiefly  in  the  ascending  aorta.  In  other 
much  more  common  cases  only  a  small  portion  of  the  circumference  of  the 
vessels  yields,  or,  if  the  dilatation  affects  the  whole  circumference,  it  takes 
place  very  unequally,  so  that  a  sac-like  swelling  projects  upon  one  side :  this 
is  the  sacculur  aneurism.    Usually,  it  communicates  with  the  artery  by  an 


TRUE   ANEURISM — MORBID  ANATOMY. 


379 


opening  (mouth)  situate  in  a  more  or  less  markedly  constricted  neck ;  the 
mouth  may  be  very  small  in  proportion  to  the  sac,  or  it  may  occupy  its 
widest  part.  When  the  artery  has  yielded  in  all  directions,  but  very  un- 
equally, there  are  of  course  two  openings  into  the  sac  at  its  base.  When 
situate  upon  arched  vessels,  saccular  aneurisms  usually  spring  from  the  con- 
vex side. 

Very  irregular  tumors  may  arise  by  the  blending  of  two  or  more  neigh- 
boring saccular  aneurisms,  by  the  saccular  dilatation  of  fusiform  aneurisms, 
by  dilatation  of  branches  springing  from  aneurismal  sacs,  and  by  excessive 
yielding  of  the  less  supported  parts  of  old  sacs. 

Rarely,  and  probably  upon  the  bursting  of  an  "  atheromatous  abscess," 
blood  finds  its  way  into  the  substance  of  the  middle  coat  of  an  artery  and 
separates  the  inner  from  the  outer  coat  for  a  greater  or  less  distance.  Ulti- 
mately the  blood  may  burst  through  the  intima  into  the  artery  again,  or 
through  the  adventitia  when  the  aneurism  becomes  diffuse.  This  is  the  dis- 
secting aneurism,  and  is  met  with  only  in  the  aorta,  though  it  may  extend 
thence  into  one  or  more  primary  branches.  The  separation  of  the  coats  may 
be  very  extensive. 

Other  varieties  have  been  founded  upon  the  presence  or  absence  of  all 
three  coats.  The  distinction  is  of  little  importance.  It  is  only  in  some  fusi- 
form aneurisms,  and  perhaps  in  the  smallest  saccular,  that  all  three  coats 
are  found  continuous. 

According  to  their  etiology,  aneurisms  are  divided  into  traumatic  (p.  372) 
and  spontaneous.  One  traumatic  variety — the  hernial  aneurism — seems  worth 
special  mention,  though  it  is  rare.  It  is  due  to  division  of  the  external  coat 
by  injury,  permitting  the  protrusion  through  it  of  the  internal. 

Morbid  Anatomy. — Fusiform  and  dissecting  aneurisms  do  not  reach  any 
great  size,  but  saccular  aneurisms  may  be  as  large  as  a  child's  or  even  an 
adult's  head.  A  large  aneurism  usually  springs  from  a  large  artery.  The 
commonest  aneurisms  are  those  very  small  ones  which  occur  upon  the  arteries 
of  the  brain  and  lungs,  and  are  classed  as  miliary:  surgery  has  little  or  noth- 
ing to  do  with  them. 

In  all  cases  a  true  aneurism  has  a  sac,  at  first  formed  by  dilatation  of  one 
or  more  of  the  arterial  tissues  ;  and  within  the  sac  are  the  contents — blood, 
fluid  or  coagulated,  according  to  circumstances.  As  regards  the  sac-wall,  it 
may  consist  of  all  three  coats  in  fusiform  and  small  saccular  cases.  At  the 
commencement  fibroid  patches  often  form  gaps  in  the  media ;  these  enlarge, 
and  in  considerable  saccular  aneurisms  muscular  tissue  usually  stops  short 
near  the  mouth  of  the  sac,  but  patches  of  it  may  be  found  here  and  there  in 
the  wall.  The  lining  of  the  sac  will  usually  appear  continuous  with  the  in- 
tima, and  may  closely  resemble  it  in  appearance,  being  occasionally  smooth 
and  shining,  but  usually  presenting  numerous  fatty  and  calcereous  patches 
when  the  vessels  are  atheromatous ;  and  the  outer  covering  of  the  aneurism 
will  similarly  be  continuous  with  the  adventitia.  But  in  all  large  aneurisms 
distinction  of  coats  in  the  wall  of  the  sac  is  impossible  ;  there  is  but  one  coat, 
consisting  of  fibrous  tissue,  and  this  is  almost  entirely  of  new  formation. 
For  the  constant  pressure  of  the  sac  upon  surrounding  parts  causes  atrophy 
and  absorption  of  their  essential  elements,  whilst  their  fibrous  tissue,  thick- 
ened by  inflammatory  tissue,  blends  with  the  enlarging  sac-wall.  Even 
bone  and  cartilage  disappear  under  this  pressure;  but  as  they  resist  longer 
than  other  tissues,  their  bare  eroded  surfaces  often  project  into  the  interior 
of  the  cavity  of  the  aneurism. 

As  a  rule,  the  sac  contains  more  or  less  clot,  together  with  fluid,  moving 
blood.  The  clot  is  of  the  kind  known  as  laminated,  and  presents  on  section 
an  onion-like  appearance.    The  oldest  layers  next  the  sac  are  firm,  dry,  and 


880 


INJURIES   OF  ARTERIES 


yellow- white,  the  more  recent  become  softer,  moister,  and  redder;  and,  post- 
mortem, we  find  the  interior  of  the  cavity  full  of  ordinary  dark  clot.  When 
deposit  of  clot  has  ceased  some  time,  the  inner  layer  may  be  firm,  smooth, 
and  polished.  The  cause  of  the  lamination  is  uncertain  ;  as  a  rule,  the  clot 
undergoes  little  or  no  organization. 

Histology  and  Etiology. — The  question  of  dilatation  of  an  artery  is 
evidently  one  in  which  the  factors  are:  1,  the  strain  thrown  upon  the  vessel 
by  the  blood-pressure,  the  sole  dilating  force  to  which  it  is  exposed  ;  and  2, 
the  resistance  which  the  walls  can  oppose  to  such  pressure.  We  may  assume 
that  normally  the  two  are  so  adapted  that  no  dilatation  shall  occur.  Varia- 
tion from  the  normal  may  occur  in  either  direction — the  arterial  pressure 
may  be  raised  or  the  resistance  of  the  wall  diminished  ;  frequently  causes  of 
both  kinds  act. 

Increased  pressure. — Perhaps  the  purest  instance  of  dilatation  of  a  healthy 
vessel  is  that  sometimes  met  with  in  the  first  part  of  the  aorta  when  there  is 
a  congenital  contraction  of  the  vessel  at  the  point  of  junction  with  the  arterial 
duct.  Cases  of  dilatation  about  a  point  of  ligature  or  of  impaction  of  an 
embolus  are  by  no  means  pure.  High  arterial  tension  from  Bright's  disease 
or  other  cause  is  a  powerful  factor  in  the  production  of  aneurism. 

Diminished  arterial  resistance. — But,  practically,  aneurisms  result  from 
changes  in  the  arterial  tissues  which  weaken  their  resisting  power,  blood- 
pressure  being  normal.  These  changes  are  of  an  inflammatory,  degenerative, 
or  traumatic  nature.  We  already  know  that  inflammation  may  commence 
in  the  intima  and  extend  outward  (endarteritis),  in  the  adventitia  and  ex- 
tend inward  (periarteritis),  or  it  may  begin  in  the  media  (mesarteritis)  ;  and 
there  is  no  doubt  that  the  resisting  power  of  an  artery  can  be  sufficiently 
destroyed  to  insure  its  dilatation  by  inflammation  starting  in  either  coat,  as 
the  following  remarks  show. 

Formerly,  atheroma  (p.  375)  was  regarded  as  the  state  sublying  the  great 
majority  of  spontaneous  aneurisms.  But  to  this  view  there  are  many  objec- 
tions, of  which  the  following  may  be  mentioned.  Atheroma  is  very  common, 
aneurism  uncommon ;  atheroma  is  a  disease  of  advanced  life,  aneurism 
occurs  chiefly  in  the  prime  of  life  (thirty  to  fifty)  ;  atheroma  is  equally  com- 
mon in  the  two  sexes,  aneurism  much  more  frequent  (9  to  1)  in  the  males, 
especially  of  the  laboring  class ;  atheroma  is  very  common  in  (Germany,  yet 
aneurism  is  rare  ;  lastly,  in  many  cases  of  aneurism  there  is  neither  local  nor 
general  evidence  of  atheroma.  But  in  advanced  life,  and  earlier  when 
marked  atheroma  is  found,  there  can  be  no  doubt  that  this  chronic  endarte- 
ritis is  frequently  the  cause  of  aneurism.  It  is  almost  necessarily  so  from 
the  completeness  with  which  it  destroys  the  arterial  elasticity,  leaving  the 
vessel  slowly  but  surely  to  yield  before  the  blood-pressure.  The  disease  is 
by  no  means  confined  to  the  intima,  however ;  the  media  shows  frequent 
fibroid  foci,  and  the  adventitia  signs  of  infiltration  (p.  375),  and  to  the 
former  Koster  attributes  the  chief  weakening  of  the  wall.  An  atheromatous 
ulcer  naturally  detracts  much  from  its  strength ;  without  the  presence  of 
such  a  process  as  this,  it  would  hardly  be  possible  to  account  for  cases  of 
dissecting  aneurism. 

Koster  and  Kraft  regard  a  mesarteritis  as  the  essential  lesion  in  the  pro- 
duction of  aneurism  ;  the  vessel  dilates,  they  say,  because  the  muscular  coat 
is  replaced  by  a  fibroid  patch.  When,  in  the  investigation  of  commencing 
aneurisms,  the  middle  coat  is  examined,  foci  of  round  cells  or  fibroid  tissue 
are  always  frequent.  This  mesarteritis  may  exist  in  middle-aged  people 
without  change  in  the  intima  other  than  puckering  from  contraction  of  the 
fibroid  media;  whilst  in  older  people  such  patches  frequently  correspond  to 
atheromatous  patches  of  the  intima.    These,  Koster  and  Kraft  believe  to  be 
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secondary  to  the  changes  in  the  media,  which  constrict  the  vasa  vasorum. 
80  atheroma,  instead  of  being  a  primary  endarteritis,  would  be  secondary  to 
mesarteritis,  and  its  degenerative  changes  would  be  due  to  mechanical  con- 
striction of  the  vasa  vasorum,  which  do  actually  send  branches  into  young 
inflammatory  foci  in  the  intima  ;  and  mesarteritis  would  replace  endarteritis 
as  the  primary  and  perhaps  sole  lesion  leading  to  aneurism.  But  Orth  dis- 
putes the  constancy  of  the  relation  between  the  patches  in  the  media  and 
intima,  and  points  out  that  vessels  having  no  vasa  vasorum  may  suffer  from 
atheroma.  Moreover,  it  does  not  seem  rational  to  endeavor  to  connect  dila- 
tation of  a  vessel  with  disease  of  a  single  coat ;  doubtless  the  thickness  of  an 
artery,  which  must  lose  its  elasticity  and  contractility  before  dilatation  can 
occur,  varies  in  different  vessels  and  different  people;  whereas  loss  of  the 
muscular  coat's  contractility  may  allow  a  small  cerebral  artery  to  dilate,  it 
is  unlikely  that  this  will  result  in  the  aorta,  in  which  muscle  is,  compara- 
tively, so  poorly  represented. 

Charcot  {Lectures  on  Senile  Diseases,  Syd.  Soc.)  describes  a  diffuse  periar- 
teritis of  cerebral  vessels  leading  to  miliary  aneurisms,  which  are  the 
ordinary  source  of  cerebral  hemorrhage.  The  disease  affects  the  small 
arteries  of  the  brain-substance,  which  are  remarkable  for  richness  in 
muscular  elements  and  relative  poverty  in  elastic  tissue.  The  first  sign  of 
disease  is  cell-infiltration  of  the  lymphatic  sheath,  and  then  of  the  adven- 
titia ;  next,  conversion  of  the  cells  into  fibroid  tissue,  which,  probably, 
constricts  the  vasa  vasorum.  Anyway,  secondary  as  regards  time  to  this 
fibroid  thickening  of  the,  normally,  very  thin  adventitia,  the  muscular  cells 
atrophy,  and  disappear  without  undergoing  previous  fatty  degeneration. 
And  now,  the  chief  resisting  tissue  of  the  cerebral  artery  being  destroyed, 
bulgings  of  all  shapes  occur,  unless  the  fibroid  adventitia,  lymphatic  sheath, 
and  intima  blend  and  form  so  thick  and  firm  a  covering  as  to  preserve  the 
balance  between  dilating  force  and  resistance.  Changes  in  the  intima  may 
finally  occur,  but  it  is  obvious  that  the  disease  is  totally  different  from  athe- 
roma or  endarteritis  deformans,  to  which  disease  the  spontaneous  rupture  of 
cerebral  vessels  has  generally  been  attributed.  Aneurisms  of  the  large 
vessels  at  the  base  of  the  brain  sometimes  coexist  with  miliary  aneurisms, 
and  are  said  by  Charcot  to  owe  their  origin  to  a  similar  periarteritis. 
Lastly,  cases  of  aneurism  of  vessels  of  trunk  and  limbs  coincident  with  cere- 
bral aneurisms  have  also  been  recorded  ;  and  Charcot  suggests  that  the 
pathology  of  many  of  the  aneurisms  met  with  in  surgical  practice  may  be 
that  above  given.    True  atheroma  may  coexist  with  this  periarteritis. 

Inflammation  round  about  an  artery  may,  by  spreading  to  its  coats  and 
by  depriving  them  of  their  normal  support,  lead  to  its  dilatation.  The 
frequent  small  aneurisms  on  pulmonary  and  bronchial  vessels  in  tubercular 
cavities  are  the  best  examples  of  this.  Large  vessels  are  very  resistant ; 
they  may  slough  from  exposure  in  septic  wounds,  very  rarely  they  have 
ulcerated  into  closed  abscesses,  especially  in  the  neck  (Liston) ;  but  they  do 
not  dilate  under  such  circumstances. 

Of  simple  degenerative  processes  likely  to  predispose  to  aneurism  we  may 
mention  atrophy  of  the  arterial  coats,  fatty  degeneration  of  the  media,  and 
perhaps  calcification  of  the  same  from  its  rendering  the  artery  more  subject 
to  injury. 

The  last  pathological  state  believed  to  be  the  starting-point  of  aneurism  is 
that  of  rupture  of  one  or  two  of  its  coats,  healthy  or  diseased,  by  violence. 
Usually  it  is  the  intima  and  media  which  suffer,  but  the  hernial  aneurism, 
due  to  protrusion  of  the  intima  through  the  external  coat,  has  been 
described  (p.  379). 

Just  as  we  are  often  in  doubt  as  to  wrhich  of  the  above  pathological  condi- 
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tions  has  led  to  the  aneurism,  so  we  frequently  fail  to  discover  the  exciting 
causes  of  this  disease. 

A  history  of  distinct  injury  of  the  part  or  of  a  sense  of  something  giving 
way  in  it  during  violent  effort  is  common  in  cases  of  aneurism.  It  is, 
consequently,  thought  that  the  part  played  by  traumatism  in  the  produc- 
tion of  aneurism  is  considerable,  causing,  when  slight,  separation  of  the 
fibres  of  the  media  or  cracking  of  a  diseased  intima,  whilst  such  violence  as 
over-extension  of  the  knee  until  the  posterior  ligament  cracks  will  be  found 
to  have  ruptured  the  two  inner  coats  of  the  popliteal  (Richerand).  When 
the  vessel  is  diseased,  less  force  will  suffice,  and  thus  are  to  be  accounted  for 
rare  cases  of  aneurism  of  the  femoral  forming  a  few  days  after  its  compres- 
sion for  popliteal  aneurism,  and  still  rarer  cases  of  acute  dilatation  during 
sleep,  attributed  by  Billroth  and  Marcacci  to  rupture  of  the  intima. 

Strain  acts  upon  a  vessel  either  in  the  line  of  its  long  axis,  or,  when 
exerted  by  the  blood,  at  right  angles  to  its  inner  surface  ;  probably  the 
heightened  blood-pressure  during  a  sudden  violent  effort  in  people  unused  to 
hard  work  often  produces  yielding  of  a  weak  spot  of  artery.  With  strain  a^ 
a  cause  it  seems  possible  to  explain,  in  part  at  least,  the  greater  frequency 
of  aneurism  in  men,  and  among  laborers  ;  in  England  and  America  than  in 
Germany,  athletic  exercises  and  feats  of  strength  being  more  generally  prac- 
tised ;  and  the  relatively  much  greater  frequency  with  which  the  popliteal 
among  arteries  of  limbs,  and  the  arch  of  the  aorta  among  vessels  of  the  trunk, 
are  affected,  for  the  former  is  fixed  by  small  branches  and  subject  to  violent 
stretchings  in  kicking,  etc.,  and  the  latter  must  feel  the  effect  of  all  exten- 
sive movements  of  the  neck  and  upper  limbs.  Pointing  in  the  same  direction 
is  the  fact  that  aneurisms  of  the  aorta  are  more  frequent  the  nearer  the 
heart — i.  e.,  the  higher  the  blood-pressure.  It  may  be  said  that  many  people 
go  about  with  vessels  which  are  so  diseased  that  extra  strain  would  cause 
them  to  dilate,  but  they  are  still  able  to  bear  the  pressure  normal  to  them ; 
in  such,  sudden  strong  efforts  are  dangerous. 

There  are  many  aneurisms  which  cannot  be  accounted  for  by  primary 
arterial  disease  and  injury  or  strain.  The  most  frequent  cause  of  these  is 
perhaps  embolism;  to  this,  probably,  are  due  most  cases  of  aneurism  in  chil- 
dren and  young  people,  in  whom  it  is  very  rare  and  generally  coexists  with 
heart  disease.  The  embolus  is  usually  a  fragment  of  fibrinous  or  calcareous 
vegetation  in  simple  endocarditis,  some  fragment  from  a  valve  in  malignant 
endocarditis,  or  a  bit  of  a  calcareous  plate  from  a  larger  artery.  These  may 
actually  wound  the  intima,  or  by  their  irritation  excite  more  or  less  arteritis 
— even  suppurative,  very  similar  to  that  proceeding  from  a  septic  wound. 
Pressure  above  the  blocked  spot  is  only  momentarily  increased  (Roy). 

The  characteristic  symptoms  of  embolism  of  a  large  artery  are  sudden  vio- 
lent pain  in  a  limb,  numbness,  coldness,  loss  of  pulse,  and  tendency  to  gan- 
grene (p.  88)  in  distal  parts  of  it,  together  with  tenderness  and  swelling  about 
the  affected  artery.  A  boy  under  Dr.  Green,  at  Charing  Cross  Hospital, 
suffered  for  months  from  a  very  remittent  temperature  and  occasional  rigors, 
which,  taken  with  aortic  disease,  led  to  the  diagnosis  of  endocarditis  maligna. 
One  day  he  complained  of  great  pain  in  one  forearm,  and  the  ulnar  pulse, 
previously  felt,  was  missed  at  the  wrist.  Some  weeks  later  he  had  severe 
pain  in  the  arm,  and  the  radial  pulse  became  very  small.  Post-mortem,  I 
found  two  small  saccular  aneurisms — one  upon  the  ulnar,  just  where  the  vessel 
was  narrowed  by  the  giving  off  of  the  anterior  interosseous ;  the  other  upon 
the  brachial,  above  the  origin  of  the  superior  profunda.  Both  were  filled 
with  clot,  as  also  was  the  artery,  for  some  distance  above  and  below  them. 

The  explanation  given  of  aneurism  from  embolism  probably  holds  good 
for  rare  cases  of  aneurism  just  above  a  seat  of  ligature.  (Broca,  Sur  les 
Anevrismes,  Paris,  1866,  p.  41.) 
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About  syphilis  as  a  cause  of  aneurism  there  has  been  much  dispute,  syphilis 
of  the  larger  arteries  not  being  well  known.  A  history  of  syphilis  is  very 
frequently  obtainable.  Besides  its  well-known  endarteritis  of  small  vessels 
(p.  117),  it  probably  produces  gummata  and  diffuse  infiltration  of  the  media 
and  adventitia,  leading  to  local  or  general  loss  of  elasticity  and  weakening. 
The  argument  that  iodide  of  potassium  has  sometimes  appeared  to  do  good 
in  the  treatment  of  aneurisms  is  not  worth  much  to  prove  their  syphilitic 
origin. 

Chronic  alcoholism  seems  to  cause  vascular  degeneration  directly  or  by  ex- 
citing the  heart.  Any  other  condition  inducing  cachexia — e.g.,  malaria,  old 
age — may  act  similarly;  and  the  strength  of  the  arteries  suffers  with  general 
or  local  wasting. 

Situation. — The  most  common  situation  of  aneurisms  is  the  aorta,  near 
the  heart;  but  if  aneurisms  of  the  aorta  are  excluded,  we  find  that  of  all  the 
arteries  of  the  limbs,  the  popliteal  is  the  most  frequently  affected.  Thus,  out 
of  179  cases  of  spontaneous  aneurism  collected  by  Lisfranc  (not  including 
any  of  the  aorta),  there  were  59  of  the  popliteal  artery;  26  of  the  femoral 
in  the  groin,  and  18  in  the  femoral  at  other  parts;  16  of  the  carotid  ;  16  of 
the  subclavian  ;  14  of  the  axillary ;  5  of  the  external  iliac  ;  4  of  the  innom- 
inati;  3  of  the  brachial,  common  iliac,  and  anterior  tibial,  respectively;  2 
of  the  gluteal,  internal  iliac,  and  temporal  respectively;  and  1  of  the  ulnar, 
perineal,  internal  carotid,  radial,  and  palmar  arch  respectively. 

Number. — As  a  rule,  only  one  aneurism  develops ;  but  two  are  often  met 
with — e.  g.,  one  of  each  popliteal,  of  the  popliteal  and  femoral  on  the  same  side, 
or  of  a  limb-artery  and  of  the  aorta.  Rarely,  more  than  two  aneurisms  are 
present ;  and  as  many  as  sixty-three  have  been  noted  in  one  person.  These 
remarks  refer  to  aneurisms  of  considerable  size — not  to  miliary  cerebral  or 
pulmonary  dilatations. 

Before  commencing  the  treatment  of  an  aneurism,  the  surgeon  should 
never  neglect  to  examine  the  heart  and  the  whole  arterial  system. 

Symptoms. — In  the  development  of  an  aneurism  in  the  neck  or  limbs,  the 
first  sign  noticed  is  often  an  unusual  pulsation  and  perhaps  movement  of  the 
whole  part  communicated  from  the  aneurism.  Next,  a  swelling  appears 
and  enlarges  more  or  less  rapidly  ;  it  is  circumscribed  to  the  eye  and  still 
more  so  to  the  touch,  lies  in  the  course  of  a  largo  trunk,  is  tense,  elastic,  or 
fluctuating,  and  pulsates  synchronously  with  the  pulse ;  sometimes  a  marked 
thrill  is  felt  with  each  systole.  The  distinctive  point  about  the  pulsation  of 
aneurism  is  that  it  is  expansile — due,  not  to  the  pushing  forward  of  the 
whole  sac  as  if  it  were  a  solid  mass,  but  to  the  driving  of  blood  into  the  sac, 
distending  it  and  forcing  its  walls  asunder.  This  peculiarity  is  easily  recog- 
nized if  a  finger  can  be  placed  fairly  on  either  side  of  the  sac,  but  it  is  diffi- 
cult to  be  sure  of  it  when  we  can  only  lay  two  fingers  slightly  separated  upon 
its  superficial  surface. 

On  ausculting  the  swelling,  whilst  taking  care  not  to  use  such  pressure  as 
would  develop  a  bruit  in  a  normal  artery,  a  blowing  murmur  synchronous 
with  the  pulse  will  usually  be  heard.  In  aneurisms  of  the  head  and  neck 
the  patient  may  be  greatly  troubled,  and  sleep  prevented  by  hearing  the 
bruit.  If  the  main  artery  be  compressed  between  the  swelling  and  the  heart, 
pulsation  and  bruit  will  cease,  the  tumor  will  become  smaller  and  more  flac- 
cid, especially  if  direct  pressure  be  made  upon  it.  On  removing  pressure 
from  the  artery,  the  swelling  suddenly  regains  its  full  size — often  with  a 
thrill — and  pulsation  and  bruit  return.  The  pulse  beyond  the  tumor  is 
often  smaller  than  that  on  the  sound  side  and  delayed  ;  the  sphygmograph 
shows  deficiency  in  the  second  or  dicrotic  elevation. 

The  above  signs  are  common  to  all  aneurisms  which  do  not  contain  much  ' 
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clot,  though  they  may  be  undiscoverable  on  account  of  inaccessibility  of  the 
sac.  But  as  the  clot  accumulates  in  the  sac  the  aneurism  assumes  more  and 
more  the  characters  of  a  solid  tumor — it  feels  firm,  does  not  fluctuate,  does 
not  pulsate  expansilely,  but  rises  and  falls  as  a  whole,  or  perhaps  exhibits 
no  movement,  the  artery  being  obliterated  opposite  the  mouth  of  the  sac. 
There  will  then  be  no  bruit,  and  little  or  no  change  of  volume  on  compress- 
ing the  main  artery  above. 

We  now  come  to  the  pressure-symptoms,  which  vary  with  the  site  (i.  e.,  with 
the  relations)  of  the  tumor  and  in  intensity  directly  with  the  rate  of  its  develop- 
ment;  for  when  its  enlargement  is  slow,  structures  in  contact  with  it  may 
stretch,  slip  aside,  or  otherwise  adapt  themselves  to  the  altered  circumstances, 
which  is  not  possible  when  they  are  suddenly  pressed  upon.  There  is  noth- 
ing peculiar  in  the  pressure-symptoms  of  aneurisms;  they  act  simply  as 
tumors.  In  aneurisms  which  present  upon  the  surface,  pressure-symptoms 
are  noted  to  complete  the  case,  not  because  they  are  required  to  diagnose  or 
localize  the  disease  ;  but  in  internal  aneurisms — especially  intra-thoracic — 
we  rely  largely  upon  pressure-symptoms  to  recognize  their  presence  and  fix 
their  sites.  An  accurate  knowledge  of  anatomy  is  essential  for  these  purposes. 
Inquiry  must  first  be  made  as  to  the  manner  in  which  the  various  structures 
in  the  neighborhood  of  the  affected  vessel  discharge  their  functions ;  then 
the  aneurism  must  be  of  such  size  and  so  placed  as  to  produce  the  symptoms 
complained  of.  Frequently,  however,  an  aneurism  may  reach  a  large  size 
in  certain  directions  without  pressing  upon  any  important  parts. 

The  commonest  pressure-symptoms  are  due  to  pressure  on  nerves:  motor, 
sensory,  or  sympathetic.  Spasm  and  paralysis  from  irritative  and  destructive 
pressure,  respectively,  on  motor  nerves,  are  uncommon  ;  they  are  best  seen 
in  laryngeal  muscles  from  pressure  of  aortic  aneurisms  on  the  recurrent 
laryngeal.  Very  severe  neuralgia  and  perhaps  hyperesthesia  are  the  first 
results  of  pressure  on  sensory  nerves  ;  anaesthesia  may  follow.  These  symp- 
toms are  well  seen  when  aortic  aneurisms  press  on  intercostal  nerves  or  upon 
those  going  to  the  lower  limb ;  but  still  more  often  these  swellings  cause  a 
fixed,  constant  burning  or  boring  pain,  with  sense  of  weakness  from  erosion 
of  the  vertebrae.  The  results  of  pressure  on  the  sympathetic  are  best  known 
in  the  head  and  neck  (p.  44). 

Veins  are  commonly  pressed  upon,  perhaps  obliterated,  and  afford  impor- 
tant indications ;  they  become  swollen  and  varicose  behind  the  obstruction, 
then  more  or  less  marked  oedema  of  the  area  whence  they  draw  their  blood 
results,  and  rarely  even  moist  gangrene  may  ensue. 

Arteries  may  be  pressed  upon  by  aneurisms  of  other  vessels,  but  symptoms 
are  rare.  A  sac  may  press  upon  the  vessel  whence  it  springs  and  lead  to 
the  complete  cure  of  the  disease. 

No  special  remarks  are  needed  upon  the  symptoms  which  result  from 
pressure  on  the  trachea,  bronchi,  lung,  oesophagus,  bile-duct,  etc. 

Progress  and  Terminations. — Sometimes,  though  comparatively  rarely, 
an  aneurism  remains  stationary  for  long  periods,  or  undergoes  spontaneous 
cure  (see  below) ;  but  in  the  great  majority  of  untreated  cases  aneurisms 
tend  either  slowly  or  rapidly  toward  rupture.  The  sac  enlarges  most  in  the 
directions  of  least  resistance  (usually  toward  free  surface),  adhering  to  and 
causing  the  absorption  of  all  structures  with  which  it  comes  in  contact  (p. 
379).  In  the  limbs  usually,  and  sometimes  in  the  trunk,  it  presents  beneath 
the  skin  and  distends  it.  Inflammation  succeeds;  the  skin  becomes  red, 
then  livid  and  vesicated,  and  sloughs.  When  the  edge  of  the  slough  sepa- 
rates, a  fatal  bleeding  ensues,  sometimes  in  a  gush  enough  to  destroy  life  at 
once ;  but  more  frequently  the  blood  oozes  away  slowly,  or  hemorrhage" 
occur  at  intervals  and  clot  blocks  the  opening  between  times.  Sometimes 
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rupture  takes  place  into  the  areolar  tissue  of  the  limb  or  part  in  which  the 
aneurism  is  situate — in  other  words,  the  aneurism  becomes  diffuse.  Aneu- 
risms of  central  vessels  frequently  open  into  mucous  canals  (alimentary,  re- 
spiratory), or  serous  cavities — by  a  small,  ulcerated  opening  in  the  former, 
by  a  crack  or  fissure  in  the  latter  case.  Occasionally  aneurisms  burst  into 
large  veins  which  have  become  adherent  to  the  sac,  a  varicose  aneurism  re- 
sulting ;  and  those  of  the  first  part  of  the  aorta  may  open  into  the  heart 
itself. 

Signs  of  perforation. — Sudden,  severe  pain,  rapidly  followed  by  collapse,  is 
the  usual  sign  of  the  rupture  of  an  internal  aneurism;  special  symptoms 
may  indicate  the  direction  in  which  it  has  burst — e.g.,  htemoptysis,  asphyxia, 
hseraatemesis,  escape  of  blood  per  anum.  The  collapse  varies  with  the  in- 
tensity of  the  pain,  and  especially  with  the  quantity  of  blood  lost  in  a  given 
time.  When  an  external  aneurism  becomes  diffuse,  pain  and  collapse  may 
be  very  marked ;  and  sometimes  with  only  a  slight  rupture  there  is  high 
fever  with  septic  symptoms.  Local  symptoms  are  generally  prominent ; 
the  limb  swells  more  or  less  diffusely;  the  circumscribed  aneurismal  tumor 
disappears;  pulsation  is  often  entirely  lost — at  least  until  the  arterial  hsema- 
toma  becomes  limited  by  the  pressure  of  the  tissues ;  pulsation  is  absent  in 
the  main  arteries  beyond  the  rupture,  and  the  signs  of  venous  obstruction — 
coldness,  dilatation  of  subcutaneous  veins,  oedema,  and  perhaps  moist  gan- 
grene— appear  in  the  distal  portion  of  the  limb.  We  have,  in  fact,  an  arterial 
hematoma  (p.  370),  which  may  be  circumscribed  or  diffuse,  and  lead  to  rup- 
ture through  the  skin,  with  or  without  suppuration,  or  to  gangrene. 

Spontaneous  Cure. — In  a  small  number  of  cases,  aneurism  ends  in  spon- 
taneous recovery,  usually  by  the  more  or  less  gradual  deposition  of  laminated 
clot,  but  sometimes  by  the  more  rapid  formation  of  ordinary  clot.  The 
local  conditions  favoring  the  formation  of  clot  are :  a  rough  sac-wall  and 
stagnation  of  blood  in  contact  with  it.  Stagnation  or  languid  circulation  of 
blood  obtains  (1)  in  saccular  aneurisms  with  small  mouths,  whilst  it  cannot 
occur  in  fusiform  aneurisms,  through  which  the  main  current  rushes;  and 
saccular  dilatations  from  which  large  vessels  spring  are  also  unfavorable  to 
clot  formation.  As  a  rule,  no  clot,  other  than  a  thin  layer  upon  calcareous 
plates,  forms  in  fusiform  aneurisms  ;  but  Holmes  speaks  of  the  arrest  of  this 
variety  by  clotting  until  only  a  narrow  channel  is  left  through  which  blood 
passes.  In  saccular  aneurisms  clot-formation  goes  on  until  the  whole  sac  is 
full  of  onion-like  layers,  and  the  artery  is  usually  obliterated  opposite  its 
seat  by  fibrous  tissue ;  then  the  solid  mass  slowly  shrinks.  (2)  In  a  few 
lucky  cases,  a  portion  of  clot  has  been  detached  from  the  interior  of  the  sac 
by  some  accidental  violence,  and  has  effected  a  cure  by  blocking  up  the 
opening  out  of  the  aneurism,  or  by  embolism  of  the  main  trunk  beyond  the 
aneurism.  (3)  The  artery  has  become  obliterated  by  accidental  pressure  of 
aneurism  upon  it,  above  or  below  the  mouth,  under  the  resisting  tension  of 
a  strong  aponeurosis;  or  by  the  pressure  of  blood  escaping  from  it  on  its 
bursting  into  the  cellular  tissue.  (4)  Inflammation  about  the  sac  may  lead 
to  primary  thrombosis  of  the  artery  at  the  mouth  of  the  sac  and  secondary 
clotting  in  the  sac ;  or  if  the  latter  suppurates,  healing  by  granulation  will 
occur  under  favorable  circumstances. 

Complications. — Before  rupture  can  occur  the  following  complications 
may  arise : 

Cellulitis  and  suppuration  about  the  sac  are  rare.  They  may  occur  around 
aneurisms  in  loose  connective  tissue,  which  have  been  increasing  rapidly ; 
but  usually  they  appear  after  the  application  of  a  ligature  near  the  sac  (e.  g., 
of  subclavian  for  axillary  aneurism)  or  after  manipulation  or  other  injury  of 
the  swelling.    The  signs  are  ordinary.    Should  the  inflammation  end  in 
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suppuration,  there  is  much  risk  that  when  the  abscess  is  opened  or  bursts, 
the  contents  of  the  sac,  broken  down  and  altered  in  appearance  by  admix- 
ture with  inflammatory  products,  will  escape  with  the  pus,  and  either  at 
once  or  after  some  days  be  followed  by  hemorrhage  from  the  main  artery. 
This,  however,  does  not  happen  in  the  majority  of  cases,  the  artery  appa- 
rently becoming  thrombosed  at  the  mouth  of  the  sac  before  the  latter  opens. 
Suppuration  of  the  sac  must  not  be  confounded  with  ulceration  of  an  artery 
into  an  unopened  abscess — a  very  rare  occurrence. 

Gangrene  of  distal  parts  may  result  from  the  pressure  of  a  rapidly  enlarg- 
ing sac  upon  the  veins,  but  even  one  of  the  vense  cava?  may  thus  be 
completely  obliterated  without  gangrene  resulting  ;  usually  it  arises  from 
diffusion  of  the  aneurism.  Coagulation  may  spread  widely  along  the  main 
trunk  leaving  the  sac,  and,  blocking  the  mouths  of  branches  most  important 
for  collateral  circulation,  cause  mortification. 

Diagnosis. — An  aneurism  may  be  met  with  in  four  states :  (1)  with  con- 
tents chiefly  fluid,  in  which  it  may  be  termed  typical ;  (2)  solid,  or  almost 
so  ;  (3)  diffused  ;  and  (4)  suppurating. 

1.  In  its  typical  state,  aneurism  is  characterized  chiefly  by  its  forcible 
expansile  pulsation,  its  bruit,  and  the  distinct  diminution  in  size  that  follows 
gentle  pressure  on  the  sac,  whilst  the  main  artery  is  compressed  above.  In 
this  state  it  may  be  confused  with  fluid  swellings — cystic  tumors,  hydatids, 
large  bursa?,  and  especially  chronic  abscesses — lying  immediately  upon  great 
vessels  and  receiving  a  communicated  pulsation.  Points  in  the  history  of 
such  cases  may  be  of  value,  especially  as  showing  absence  of  pulsation  in 
early  stages ;  the  swellings  are  often  less  firm  and  circumscribed  than  aneu- 
risms ;  their  pulsation  is  hardly  ever  expansile  and  forcible,  they  can  often 
be  drawn  aside  from  the  vessel,  when  pulsation  and  bruit  cease  ;  if  the  vessel 
can  be  compressed  on  the  proximal  side  of  the  growth,  the  swelling,  though 
soft  and  fluctuating,  undergoes  no  diminution  in  size,  nor  does  it  increase 
with  a  sensation  of  thrill  when  pressure  is  removed  from  the  artery. 

Much  more  difficult  than  the  above  may  be  the  diagnosis  from  pulsating 
sarcomata,  which  almost  always  spring  from  bones.  These  growths  pulsate 
expansilely,  and  are  the  seats  of  a  humming  or  whizzing  bruit ;  compression 
of  the  artery  above  checks  both  these  signs,  and  may  cause  diminution  in 
the  size  of  the  mass.  Usually  these  growths  present  in  such  situations  that 
they  cannot  be  aneurismal — i.  e.,  they  are  not  in  the  lines  of  great  arteries ; 
but  the  greatest  difficulty  has  arisen  when  the  tumor  has  presented  where  it 
could  not  be  well  examined  and  in  the  vicinity  of  an  artery — e.  g.,  in  the 
iliac  fossa  or  region  of  the  great  sciatic  notch.  Mistakes  have  been  made  by 
the  best  surgeons  in  such  cases.  Prolonged  and  careful  observation  should 
always  precede  treatment. 

2.  When  the  aneurism  is  solid  or  almost  so,  it  is  liable  to  be  mistaken  for 
a  tumor  in  the  line  of  a  great  vessel,  for  it  has  lost  in  great  part  or  entirely 
its  characteristic  signs.  In  the  more  solid  cases  pulsation  is  absent,  or,  if 
present,  consists  in  a  rising  and  falling  of  the  whole  mass.  The  history  is 
here  of  the  utmost  importance,  and  if  this  does  not  render  diagnosis  possible, 
the  patient  must  be  kept  at  rest  and  treated  for  aneurism  in  some  bloodless 
way,  whilst  the  swelling  is  carefully  watched.  Amputation  has  been  per- 
formed for  consolidated  aneurism  causing  pain  by  pressure  on  a  nerve  and 
regarded  as  a  malignant  tumor ;  it  would  seem  that  even  short  observation 
must  have  prevented  such  an  error. 

The  diagnosis  of  a  solid  tumor  over  an  artery  from  an  aneurism  rests 
chiefly  upon  the  ability  to  move  the  tumor  away  from  the  artery  and 
deprive  it  of  its  aneurismal  signs  ;  its  pulsation  is,  of  course,  not  expansile 
at  any  time.    The  shape  of  the  mass  may  be  characteristic,  as  in  unilateral 
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enlargement  of  the  thyroid,  in  which  the  isthmus  may  often  he  plainly 
traced  into  the  swelling. 

3.  When  an  aneurism  has  become  diffused,  and  especially  when  this  acci- 
dent is  accompanied  by  fever,  loss  of  pulsation,  and  redness  and  vesication 
from  threatened  bursting  through  the  skin,  the  diagnosis  from  deep  abscess 
has  to  be  made  ;  and  aneurisms  have  several  times  been  opened  in  error. 
Again,  the  history  is  of  chief  importance ;  and  even  if  the  existence  of  an 
aneurism  had  not  been  recognized,  the  suddenness  of  the  onset  and  the  early 
obstruction  to  both  arterial  and  venous  circulations  should  arouse  suspicion. 
Exploratory  puncture  is  apparently  not  conclusive,  as  inflammation  is  often 
excited  about  the  hsematoma  ;  so  in  doubtful  cases,  with  gangrene  threaten- 
ing, an  exploratory  incisiqn  must  be  made,  everything  being  ready  for  further 
treatment. 

4.  When  suppuration  has  occurred  its  signs  are  plain  and  usual,  whether 
it  happen  before  or  after  ligature.  The  chief  difficulty  would  lie  in  recog- 
nizing as  a  suppurating  aneurism  one  which  had  ceased  to  pulsate  on  account 
of  periarteritis  (p.  385). 

Prognosis. — This  must  be  regarded  as  bad  if  treatment  is  not  adopted  or 
cannot  be.  Yet  old,  feeble  people,  living  quiet  lives,  may  go  on  for  many 
years  with  stationary  aneurisms,  and  finally  die  of  something  else. 

Treatment  of  True  Aneurism. 
This  may  be  either  general  or  local. 

GENERAL  treatment  is  directed  toward  :  (1)  diminishing  the  frequency 
and  force  of  the  heart-beats,  and  (2)  increasing  the  tendency  of  the  blood  to 
form  fibrin.  Very  little  is  known  on  the  subject  of  formation  of  fibrin, 
Schmidt's  views  being  disputed  by  Hammarsten.  But  observation  has 
shown  that  fibrin  forms  more  or  less  quickly  and  in  varying  amounts  in 
different  physiological  and  pathological  states — e.  g.,  pregnancy  and  sthenic 
inflammation  ;  we  may  therefore  hope  to  influence  its  development,  and  it  is 
thought  that  a  dry,  albuminous  diet  and  the  administration  of  iodide  of 
potassium  (grs.  x  to  xxx)  favor  coagulation  in  aneurisms.  Mr.  J.  Hutch- 
inson values  highly  acetate  of  lead  pushed  till  it  causes  the  lead-line,  consti- 
pation, and  colic,  and  he  would  similarly  push  ergot ;  by  other  surgeons 
these  drugs  are  little  used. 

The  first  indication  is  fulfilled  by  keeping  the  patient  as  nearly  as  possible 
at  absolute  rest,  upon  a  starvation  diet.  The  patient  must  be  instructed  to 
avoid  every  unnecessary  movement  and  all  mental  excitement;  the  bowels 
should  act  easily,  but  no  drastic  purgatives  should  be  given,  as  they  cause 
circulatory  excitement  ;  if  he  is  strong  and  plethoric  and  the  aneurism 
pulsates  forcibly,  bleedings  of  three  to  four  ounces  may  occasionally  be  em- 
ployed ;  and  his  diet  must  be  gradually  lowered  to  something  like  this: 
Breakfast,  bread  and  butter,  2  oz.;  dinner,  bread  and  meat,  of  each,  2  oz.; 
tea,  bread  and  butter,  2  oz.;  and  milk  or  water,  6  oz.  per  diem  (Tufnell);  no 
stimulants.    Tobacco  may  be  allowed. 

In  patients  already  feeble  and  anaemic,  most  surgeons  allow  a  fuller  diet, 
highly  nutritious  and  easily  digestible  ;  but  fluids  are  limited  and  stimulants 
disallowed.    Iron  is  often  administered  in  such  cases. 

In  the  absence  of  all  accurate  knowledge,  the  general  treatment  of  aneu- 
rism is  highly  empirical,  and  but  little  reliance  is  placed  upon  it.  Alone  it 
is  used  only  in  inaccessible  central  aneurisms.  When  local  treatment  can 
be  employed,  a  moderate  diet  with  little  fluid  and  no  stimulant  is  usually 
prescribed.- 
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Local  Treatment. — Of  this  there  are  many  varieties;  but  all  that  are 
employed  under  ordinary  circumstances  act  in  imitation  of  nature,  inducing 
either  the  deposit  of  laminated  fibrin  or  the  more  rapid  coagulation  en  masse 
of  the  blood  in  the  sac.  With  regard  to  these  two  modes  of  cure,  it  was 
stated  by  Broca,  and  has  been  repeated  since,  that  the  rapid  coagulation  of 
the  blood  in  the  sac  excited  much  irritation,  and  was  to  be  regarded  as  a 
potent  cause  of  suppuration  ;  but  suppuration  of  popliteal  and  femoral  aneu- 
risms after  treatment  by  Esmarch's  bandage  is  scarcely  known ;  so  it  is 
probable  that  the  frequent  occurrence  of  suppuration  referred  to  by  Broca, 
was  due,  not  to  the  coagulation,  but  to  the  methods  of  inducing  it  (direct 
pressure,  injection  of  coagulants,  etc.).  Laminated  fibrin,  once  formed,  is 
stable  and  little  prone  to  organization  ;  clot,  on  the  other  hand,  is  at  first 
easily  broken  down  and  washed  away,  but  is  more  easily  organized. 

The  local  methods  of  treatment  are  fhe  following:  1.  Compression  (a)  of 
the  sac ;  (b)  of  the  main  artery  on  the  proximal ;  (c)  on  the  distal ;  or  (d) 
on  both  sides  of  the  sac.  2.  Ligature  (a)  of  the  vessels  entering  or  leaving 
the  sac  after  laying  this  open  ;  (b)  of  the  main  artery  on  the  proximal ;  (c) 
on  the  distal  side  of  the  sac.  3.  Amputation.  4.  Manipulation.  5.  Electrol- 
ysis. 6.  Introduction  of  foreign  bodies  into  the  sac.  7.  Injection  of  coagu- 
lants into  the  sac.   8.  The  injection  of  ergotia  in  the  tissues  over  the  sac.   9.  Ice. 

1.  Compression. — This  simple  and  very  obvious  mode  of  treatment  was 
employed  long  since  by  Guattani  and  others,  with  some  success ;  but  it  was 
usually  applied  immediately  on  the  sac,  was  imperfect  and  violent,  and  usually 
failed — causing  sloughing,  suppuration,  or  rupture.  Pressure  on  the  sac  is 
now  employed  but  rarely,  and  chiefly  in  the  endeavor  to  limit  the  advance  of 
an  aneurism  which  cannot  otherwise  be  treated ;  thus  a  well-padded  cap  is 
sometimes  fitted  over  a  subclavian  aneurism.  The  flexion  method  often  acts 
partly  by  direct  pressure. 

Compression  of  the  main  artery  on  the  proximal  side  of  the  sac  was  revived 
and  perfected  by  the  Dublin  surgeons,  Hutton,  Cusack,  Bellingham,  and 
Tufnell,  who  pointed  out  that  a  cure,  very  similar  to  that  resulting  from  the 
Hunterian  operation,  might  be  obtained  if  the  main  artery  were  compressed 
in  an  efficient  manner.  To  this  end  they  introduced  suitable  instruments, 
and  formulated  rules  for  their  use.  Vanzetti  next  showed  that  the  fingers  of 
relays  of  assistants  were  effective  compressors  in  many  cases  where  instru- 
ments either  could  not  be  applied  or  were  not  borne ;  and  thus  arose  the  two 
varieties  of  compression — instrumental  and  digital. 

Instrumental  compression  is  used  almost  solely  on  the  lower  limb,  in  which 
aneurisms  are  so  much  more  frequent  than  in  any  other  external  part.  The 
instruments  employed  are  :  Signoroni's  tourniquet  (Fig.  152) — an  arc  of  steel, 
with  a  joint  in  the  middle,  and  a  screw  by  which  the  extremities  of  the  instru- 
ment are  pressed  together ;  or  Carte's  circular  tourniquets  (Fig.  153),  one  of 
which  envelops  the  whole  pelvis  firmly  in  a  well-padded  saddle,  and  acts  on 
the  lower  end  of  the  external  iliac,  whilst  the  other  forms  a  circle  of  steel 
round  the  thigh,  just  below  the  groin,  and  has  a  wide  pad  behind  for  the 
limb  to  rest  upon,  and  a  screw-compressor  playing  through  its  anterior  arch 
to  act  upon  the  femoral.  By  working  these  two  tourniquets  alternately,  com- 
pression can  be  borne  for  a  much  longer  period  than  when  pressure  is  made 
at  one  spot  only ;  but  perhaps  the  chief  merit  of  Carte's  inventions  is  that 
the  use  of  India-rubber  bands,  to  connect  the  compressor  and  its  bearings  with 
the  fixed  part  of  the  instrument,  renders  the  pressure  elastic  and  more  like 
that  of  the  finger.  Carte's  tourniquets  have  consequently  replaced  all  others 
in  the  treatment  of  aneurisms  of  the  lower  limb.  The  advantages  of  two 
spots  of  pressure  may,  however,  be  obtained  with  Signoroni's  tourniquet  by 
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using  the  double  pad  (Fig.  152,  B).  Lister's  tourniquet  has  been  used  to 
compress  the  aorta  and  iliac  aneurisms. 

For  compression  of  the  femoral  at  the  groin,  the  use  of  a  four  pound  round- 
ended  weight,  which  can  be  lowered  on  to  the  artery  at  pleasure,  is  excellent. 
By  lowering  a  weight  on  to  the  dorsum  of  an  assistant's  thumb  in  digital  com- 
pression, his  endurance  (fifteen  minutes)  can  be  at  least  doubled.  Sometimes 


Fig.  152. 


A,  Signoroni's  tourniquet.    B,  double  pad.    The  hinder  pad  in  A  should  be  large  and  concave,  to  rest 

behind  the  pelvis. 

a  curved  needle  may  be  passed  beneath  the  artery,  which  can^be  pressed 
against  it,  with  a  cork  and  ligature. 

The  conduct  of  compression. — The  skin  pressed  upon  should  be  shaved  if 
necessary,  and  well  powdered  with  French  chalk.  The  artery  and  not  the 
vein  should  be  compressed.  The  pressure  should  be  just  sufficient  to  check 
pulsation  in  the  sac,  and  in  digital  compression  the  assistants  should  work 


Fig.  153. 


Carte's  circular  tourniquet  for  the  external  iliac  at  the  groiu. 


two  and  two — one  compressing,  the  other  with  a  hand  on  the  sac.  When  a 
change  is  made,  the  fresh  assistant  should,  when  possible,  compress  a  point 
"t  t  li'  vessel  below  or  above  that  which  is  being  compressed  ;  and  the  retiring 
assistant  should  not  relax  pressure  until  the  fresh  one  has  the  artery  comfort- 
ably under  control.    Carte's  tourniquets  must  be  used  similarly :  the  spots 
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upon  which  their  compressors  are  to  act  should  be  marked,  and  both  should 
not  be  up  at  once.  In  many  cases  they,  or  the  weight-compressor,  may  be 
left  to  the  management  of  an  intelligent  patient.  If  he  cannot  feel  the  aneu- 
rism as  he  lies,  he  should  know  the  number  of  turns  necessary  to  check 
pulsation,  and  the  sac  should  be  frequently  felt  by  an  attendant.  Compres- 
sion may  be  continuous  for  twelve  to  twenty-four  hours  or  longer ;  or  it  may 
be  discontinuous,  kept  up  for  a  few  hours  at  a  time  for  many  days,  weeks, 
or  months. 

Often  a  determined  attempt  to  cure  rapidly  is  made  at  first — i.  e.,  the 
artery  is  completely  and  continuously  compressed  for  many  hours  together 
in  the  hope  of  inducing  coagulation ;  should  it  fail,  it  may  be  repeated  in  a 
few  days  or  the  discontinuous  plan  may  be  adopted.  When  the  patient 
bears  the  pressure  illy  morphia  may  be  given  hypodermically,  or  he  may  be 
lightly  chloroformed  during  the  whole  period  of  compression.  The  cure  may 
be  complete  and  the  sac  solid  within  six  hours,  or  twice  as  many  weeks  may 
be  spent  over  a  case  in  which  the  sac  is  slowly  diminishing  and  hardening 
under  discontinuous  treatment. 

In  rapid  cases  pressure  should  be  continued  for  a  few  hours  after  solidifi- 
cation, lest  the  clot  break  down  before  the  circulation  ;  a  tourniquet  applied 
on  the  main  artery  is  the  best  means. 

The  mode  of  cure  is  either  by  the  sudden  coagulation  (unusual)  of  the  con- 
tents of  the  sac  (rapid  method),  or  by  the  deposit  of  laminated  fibrin.  The  more 
complete  the  control  of  the  circulation,  the  more  perfect  the  stagnation  of  the 
blood  in  the  sac,  the  greater  the  chance  of  cure  by  coagulation;  but  when 
collateral  supply  is  free,  and  blood  trickles  constantly  into  and  out  of  the 
aneurism,  cure,  if  it  result,  will  be  by  the  slow  method  of  laying  down  layers 
of  fibrin  ;  and  this  is  the  usual  result  of  digital  and  instrumental  compres- 
sion. In  either  case  the  sac  shrinks  to  a  small  size  and  may  be  reduced  to 
a  mere  nodule  of  fibrous  tissue  upon  an  obliterated  artery.  As  to  obliteration 
of  the  artery,  Broca  states  that  of  17  cured  cases  it  was  closed  in  8,  narrowed 
in  7,  and  almost  natural  in  2.  Obliteration  is  satisfactory,  for  the  artery  is 
weak  at  the  spot.. 

The  special  advantages  of  this  method  are :  That  it  can  be  discontinued  at 
once  if  need  be ;  that  it  avoids  all  the  dangers  connected  with  an  open 
wound,  especially  septic  disease  and  secondary  hemorrhage,  and  that  patients 
are  more  willing  to  submit  to  it.  Should  it  fail,  ligature  may  still  be 
resorted  to,  and  a  short  preliminary  compression  has  probably  the  advantage 
of  opening  up  the  collateral  circulation  somewhat,  thus  rendering  gangrene 
less  likely  after  ligature.  Statistics,  according  to  Holmes  (-Lancet,  May  1, 
1875),  show — "to  any  one  who  trusts  implicitly  in  figures" — that  previous 
compression  is  unfavorable,  the  mortality  and  failures  after  secondary  liga- 
ture being  higher  than  after  primary.  But  there  is  perhaps  some  error  here, 
for,  as  C.  J.  Symonds  points  out  ("  Surgical  Treatment  of  Aneurism,"  Guy's 
Hospital  Reports,  vol.  xxv.),  a  confirmatory  result  derived  from  the  Guy's 
statistics  is  certainly  accidental,  most  of  the  deaths  being  due  to  wound 
diseases,  and  among  cases  in  which  compression  had  been  practised  for  only 
a  few  hours.  It  is,  however,  conceivable  that  long  compression  might  render 
the  collateral  circulation  so  free  as  to  interfere  with  cure  after  ligature;  and 
the  difficulty  of  tying  an  artery  at  a  spot  which  has  long  been  compressed  is 
considerably  increased. 

The  objections  urged  against  compression  are  :  that  some  patients  cannot 
bear  the  pain — which  may  be  met  by  anaesthesia;  that  some  cannot  bear  the 
pressure  without  sloughing — generally  overcome  by  using  the  finger ;  and 
the  somewhat  doubtful  one  that,  should  it  fail,  ligature  will  be  less  likely  to 
succeed. 
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Results  of  proximal  compression. — Its  success  is  variously  stated.  Dealiug 
with  popliteal  aneurisms  only,  Hutchinson  gives  52.1  and  Holmes  53.2  per 
cent,  of  cures ;  whilst  of  all  cases  at  Guy's  (fifteen  years),  Symonds  gives 
56.89 ;  and  of  138  cases,  Konig  says  78.3  were  cured.  Sometimes  the  sac 
may  harden  once  or  twice  before  cure  is  ultimately  attained.  As  to  unfavor- 
able results,  we  have  most  commonly  simple  failure  to  induce  solidification 
of  the  sac.  Sloughing  of  the  skin,  development  of  a  fresh  aneurism  at  the 
point  of  pressure,  suppuration  or  rupture  of  the  sac,  and  gangrene  of  the 
limb,  are  all  rare  accidents. 

Jji-ital  comjiression  may  be  tried  when  proximal  is  impossible ;  it  is  not 
nearly  so  valuable  a  method.  When  distal  pressure  is  applied,  the  sac  is 
kept  distended  under  the  full  arterial  pressure,  and  if  any  branches  other 
than  the  main  trunk  arise  from  it,  blood  will  move  through  it  pretty  briskly. 
If  the  collateral  circulation  is  free,  it  is  advisable  to  combine  distal  with 
proximal  compression. 

There  remain  two  methods  of  compression  which  are  of  more  limited 
application  than  the  digital  and  instrumental  spoken  of  above,  viz.:  com- 
pression by  Esmarch's  India  rubber  bandage,  and  by  forced  flexion  of  the  limb. 

Compression  by  Esmarch's  bandage  was  introduced  by  Dr.  W.  Reid,  Royal 
Navy,  in  1875,  as  a  ready  means  of  completely  controlling  flow  through  a 
peripheral  aneurism,  and  of  obtaining  that  perfect  stagnation  in  the  sac 
which  was  pointed  out  by  Dr.  Wm.  Murray,  of  Newcastle,  as  essential  to 
the  rapid  cure  by  coagulation.  (The  Rapid  Cure  of  Aneurism  by  Pressure, 
1871.)  At  the  Congress  in  1881,  Pearce  Gould  read  a  paper  on  this  method, 
from  which  the  following  points  are  taken. 

Method. — With  the  limb  horizontal  an  elastic  bandage  is  applied  firmly 
from  the  extremity  up  to  the  aneurism,  then  lightly  over  the  sac  so  as  not 
to  empty  it,  and  again  firmly  for  a  sufficient  distance  up  the  limb  to  control 
entirely  the  blood-supply  to  the  sac.  This,  the  plan  adopted  by  Reid,  has 
been  variously  modified.  Thinking  expression  of  all  the  blood  from  the 
limb  below  the  sac  to  be  useless,  and  possibly  harmful,  if  the  vessels  into 
which  it  is  forced  are  diseased,  some  surgeons  have  begun  their  bandaging 
only  a  short  distance  below  the  aneurism,  a  few  turns  being  enough  to  keep 
the  blood  at  rest  in  this  direction.  If  a  sufficient  length  of  limb  can  be 
bandaged  above  the  sac  to  prevent  the  entry  of  blood,  that  is  all  that  is 
necessary  ;  but  if  there  is  little  room  here,  either  the  elastic  tourniquet  must 
be  used  alone  to  control  the  circulation,  or  it  may  be  applied  over  the 
highest  turn  of  the  bandage,  or  several  turns  of  the  bandage,  one  on  top  of 
the  other,  may.  be  made  as  high  as  possible  round  the  part.  In  some  cases 
— subclavian,  axillary,  inguinal — digital  or  instrumental  compression  of  the 
main  trunk  must  be  used  proximally  to  take  off  the  effect  of  blood  being 
pumped  straight  into  the  sac,  whilst  the  elastic  bandage  applied  up  to  the 
aneurism  will  prevent  the  establishment  of  collateral  circulation.  If  the 
region  of  the  sac  is  left  uncovered,  blood  from  the  compressed  parts  (for  all 
is  not  at  once  driven  out)  is  gradually  forced  into  this  area,  distending  the 
sac  and  giving  rise  to  numerous  capillary  ecchymoses.  If  the  arterial  circu- 
lation is  not  completely  controlled,  the  results  of  this  treatment  would  prob- 
ably be  disastrous. 

It  is  usually  necessary  to  keep  the  bandage  applied  for  one  and  a  half 
hours;  in  twenty-nine  successful  cases  the  time  varied  from  a  half  hour  to 
three  and  a  half  hours.  Great  pain  is  caused,  and  morphia,  or,  preferably, 
chloroform  must  be  given ;  ether  excites  the  heart,  and  is  liable  to  cause 
bronchial  trouble. 

Before  removal  of  the  bandage  the  main  artery  should  be  controlled,  in 
order  that  the  newly  formed  clot  may  not  be  exposed  to  the  direct  shock  of 
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the  heart-force;  either  digital  or  instrumental  compression  may  be  used,  and 
it  should  be  kept  up  for  six  to  twelve  hours.  When  the  bandage  is  taken 
off,  the  aneurism  may  be  quite  solid,  and  remain  so ;  or  there  may  be  some 
pulsation  which  disappears  after  a  few  hours'  compression ;  or  the  pulsation 
may  increase  till  all  hardening  has  disappeared  ;  or,  lastly,  no  change  for 
the  better  may  have  resulted. 

Failure  of  a  first  attempt  does  not  show  that  the  treatment  should  be  aban- 
doned, but  it  is  discouraging;  for  of  successful  cases  67.6  per  cent,  yielded 
to  one  application,  17.6  per  cent,  to  two  applications,  and  14.6  per  cent,  to 
three. 

Mode  of  cure. — This  treatment  is  an  excellent  example  of  the  rapid  method, 
which  acts  by  causing  complete  or  almost  complete  stagnation  of  blood  in 
the  sac,  thus  leaving  it  to  coagulate.  Coagulation  of  the  contents  of  the  sac 
is  the  first  step  toward  cure,  and  from  the  sac,  clotting  extends  into  the  artery 
and  occludes  it ;  the  cure  is  completed  by  conversion  of  the  arterial  clot  into 
fibrous  tissue,  thus  obliterating  the  vessel  and  shutting  off  the  sac  from  its 
communication  with  the  blood.  An  examination  of  the  reports  or  specimens 
of  the  few  cases  that  have  died  after  this  treatment  leads  Gould  to  state  that 
the  contents  of  the  sac  become  dry,  discolored,  partially  absorbed,  and  but 
little  or  not  at  all  organized.  He  thinks  that  this  is  because  the  sac  is  dense 
and  but  slightly  vascular,  less  capable  of  pouring  out  lymph  than  the  artery. 
The  mass  of  the  clot  also  must  be  taken  into  account. 

Among  the  causes  of  faihire  of  the  method  are  the  following :  Stasis  is  not 
obtained,  or  is  not  maintained  long  enough  to  allow  the  clot  to  extend  into 
the  artery  and  acquire  some  firmness.  Conditions  of  the  sac  and  of  the  blood 
which  do  not  favor  coagulation  ;  of  the  latter  we  know  nothing,  but  among 
the  former  must  rank  the  fusiform  shape  or  a  wide  mouth  and  presence  of 
endothelium.  When  the  clot  has  formed,  exposure  to  the  direct  heart-force 
and  other  unknown  influences  may  cause  it  to  disappear  without  embolism 
or  other  ill  effects ;  or  the  arterial  clot  may  fail  to  organize  on  account  of 
advanced  arterial  disease. 

The  following  are  the  chief  objections  that  have  been  raised  to  the  treat- 
ment :  (1)  That  expression  of  blood  from  the  whole  lower  limb  would  so 
raise  the  general  arterial  tension  as  to  act  injuriously  upon  a  diseased  heart 
or  artery.  But  the  rise  of  arterial  pressure  from  this  proceeding  is  moment- 
ary ;  reflex  dilatation  of  arterioles  and  veins  accommodates  the  extra  blood 
at  once,  and  there  may  be  even  a  fall  of  pressure.  Still,  caution  is  advisable 
under  the  above  conditions.  (2)  That  syncope  might  result  from  the  great 
congestion  of  the  limb  on  removal  of  the  bandage ;  but  the  patient  is  hori- 
zontal, a  tourniquet  controls  the  main  artery,  and  there  should  be  a  clot  in 
it  lower  down.  (3)  That  gangrene,  referable  to  rupture  of  small  vessels,  is 
very  liable  to  occur.  Of  sixty-five  aneurisms  of  the  main  artery  of  the  lower 
limb  thus  treated,  gangrene  occurred  in  two,  accounted  for  in  one  by  com- 
pression of  the  popliteal  vein  by  the  solid  sac,  and  in  the  other,  apparently, 
by  the  presence  of  continued  thrombosis  of  the  arteries  of  the  leg.  (4)  That 
rupture  of  the  sac  is  likely  to  result ;  and  care  must  certainly  be  taken  to 
give  it  such  support  by  the  bandage  as  is  permissible,  and  to  prevent  its  dis- 
tention by  an  uncontrolled  artery.  Rupture  occurred  in  one  of  seventy-two 
cases,  and  in  one  the  sac  was  larger  immediately  after  treatment.  (5)  In 
the  upper  limb  paralysis  may  result,  especially  if  the  elastic  tube  is  used. 

The  advantages  of  treatment  by  the  elastic  bandage  are :  that  it  occupies 
but  a  few  hours ;  that  its  success  is  great  (about  fifty  per  cent,  of  all  cases)  ; 
that  combined  with  the  elastic  tube,  or  other  form  of  tourniquet  or  with 
digital  compression,  it  is  very  widely  applicable — the  abdominal  aorta  and 
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the  axillary  falling  within  its  province ;  and  that,  in  case  of  failure,  it  inter- 
feres with  no  treatment  which  it  may  subsequently  be  necessary  to  employ. 

Continued  forced  flexion  of  the  knee  or  elbow  stops  the  pulse  at  the 
ankle  or  wrist  by  producing  a  kink  in  the  artery.  An  aneurism  situate  in 
the  bend  of  the  joint  would  be  subjected  to  continuous  pressure.  The  method 
has  been  used  chiefly  for  popliteal  aneurisms.  The  limb  must  be  bandaged 
to  the  knee,  gradually  flexed  as  fully  as  possible,  and  so  fixed  for  several 
hours,  whilst  the  patient  is  quieted  by  morphia.  Digital  compression  may 
be  used  as  an  aid.  The  chief  accidents  are  rupture  and  gangrene.  The 
method  is  fairly  successful,  and  may  be  tried  also  in  circumscribed  arterial 
hsematomata. 

2.  Ligature. — This  is  really  the  most  perfect  means  of  compressing  an 
artery,  a  wound  being  necessary  to  its  application.  The  dangers  of  a  wound 
have  been  so  much  reduced  by  antiseptics  that  some  surgeons  now  regard 
ligature  of  the  superficial  femoral  as  the  best  and  easiest  treatment  for  all 
concerned  of  popliteal  aneurism.  But  even  now  ligature  has  very  decided 
dangers,  whilst  compression  is  comparatively  safe ;  its  proper  field  is,  there- 
fore, that  left  by  failure,  or  unsuitability  of  compression.  Thus  compression 
is  unsuitable,  and  ligature  or  other  treatment  must  be  employed,  when  the 
skin  sloughs  easily,  when  the  teguments  are  inflamed  at  the  point  for  pres- 
sure, when  the  aneurism  is  suppurating,  or  is  increasing  rapidly  and  threatens 
to  burst  or  has  burst,  or  when  the  limb  is  much  swollen  from  venous  obstruc- 
tion and  gangrene  threatens  or  is  present;  and  if  during  compression  such 
conditions  arise,  it  should  be  abandoned.  Lastly,  in  certain  central  aneurisms 
pressure  cannot  be  employed. 

Proximal  Ligature  or  Hunterian  Operation. — When  possible  the  ligature 
should  always  be  placed  between  the  sac  and  the  heart,  the  principles 
laid  down  by  John  Hunter  being  obeyed.  These  were  that  the  ligature 
should  be  applied  far  enough  from  the  sac  for  the  vessel  to  be  healthy,  yet 
not  so  far  away  that  many  or  large  collateral  branches  shall  intervene  be- 
tween it  and  the  sac.  The  Hunterian  operation  was  a  very  great  improve- 
ment upon  the  old  operation  (that  of  Antyllus — see  below),  of  opening  the 
sac  and  tying  the  vessels  entering  and  leaving,  but  its  province  must  be 
clearly  understood.  Proximal  ligature  at  a  distance  is  done  in  aneurism  ; 
first,  because  the  old  operation  yielded  such  bad  results,  partly  on  account 
of  its  difficulty  and  imperfect  performance,  partly  from  the  frequently  dis- 
eased state  of  the  vessels  in  the  neighborhood  of  the  sac,  and  in  great  measure, 
doubtless,  from  the  effect  of  sepsis  in  the  necessarily  large  and  irregular 
wound  ;  secondly,  because  in  the  case  of  aneurism  the  gradual  establishment 
of  collateral  circulation,  after  tying  at  a  distance,  provides  that  slow  flow  of 
blood  through  the  sac  which  is  necessary  for  the  deposit  of  laminated  fibrin ; 
and,  thirdly,  because  with  fairly  healthy  vessels  and  in  ordinary  cases,  in 
which  the  aneurism  is  circumscribed  and  not  so  large  as  to  interfere  seriously 
with  return  of  blood  by  the  veins,  this  establishment  of  collateral  circulation 
in  parts  beyond  the  aneurism  may  be  counted  upon.  The  aneurism  is,  of 
course,  always  an  obstruction  to  the  circulation  in  the  limb — one  might 
a  priori  think  it  a  greater  obstruction  than  a  transverse  division,  or  a  liga- 
ture in  continuity  of  the  main  artery;  but  experience  has  amply  shown  that 
it  is  not  so  (doubtless  because  its  gradual  development  allows  collateral 
branches  to  enlarge  and  counterbalance  advancing  obstruction  in  the  main 
trunk),  and  that  a  second  obstruction  (ligature)  may  in  most  cases  be  safely 
inserted  higher  up.  These  considerations  show,  once  again,  how  entirely  in- 
applicable ligature  at  a  distance  is  to  the  arrest  of  hemorrhage,  in  which  the 
establishment  of  collateral  circulation  probably  brings  recurrence  of  bleed- 
ing, whilst  its  uou  establishment  means  death  of  the  part.    When  to  the 
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Fig.  154. 


obstruction  of  a  wound  that  due  to  the  pressure  of  a  recent  arterial  hoema- 
toma — diffuse  or  circumscribed — is  added,  ligature  at  a  distance  is  sure  to 
cause  gangrene.  If,  however,  a  hsematoma  does  not  of  itself  induce  mortifi- 
cation, but  becomes  surrounded  by  a  capsule  of  inflammatory  tissue,  whilst 
collateral  circulation  is  developed,  it  becomes  amenable  to  the  ordinary  treat- 
ment of  aneurism  ;  but  it  may  with  perfect 
propriety,  and  with  greater  certainty  of  cure, 
be  treated  by  ligature  at  the  spot,  for  the 
vessel  is  presumably  healthy. 

For  the  methods  of  tying  arteries  in  their 
continuity  at  seats  of  election,  see  "Ligature 
of  Arteries." 

After-treatment.  —  The  patient  should  be 
placed  in  bed,  with  his  limb  in  an  easy  posi- 
tion, well  wrapped  up  in  cotton-wool  to  pre- 
serve its  temperature,  and  slightly  raised  to 
favor  venous  return.  Neither  pressure  nor 
cold  may  be  employed  should  swelling  occur, 
and  hot  bottles,  if  placed  in  the  bed,  must 
not  touch  the  limb  lest  they  induce  sloughing. 

After  the  operation  the  temperature  of  the 
limb  falls  several  degrees ;  but  in  a  few  hours 
it  may  rise  two  or  three  degrees  higher  than 
the  opposite  limb,  because  the  blood  is  forced 
to  circulate  through  the  superficial  capilla- 
ries, and  its  rapid  passage  is  permitted  by 
very  full  dilatation  of  the  vessels,  due  partly 
to  the  direct,  partly  probably  to  the  reflex, 
action  of  prolonged  anaemia.  Subsequently  it 
sinks  again  rather  below  the  natural  standard. 
The  sac  should  from  day  to  day  become  pro- 
gressively harder  and  smaller.  In  the  course 
of  three  or  four  weeks  it  should  be  quite  solid 
and  considerably  shrunken.  Then,  all  being 
sound  at  the  seat  of  ligature,  the  patient  may 
be  allowed  to  get  about. 

The  mode  of  cure  after  ligature  is  usually 
by  the  deposit  of  laminated  fibrin  ;  clot  ex- 
tends into  the  artery,  which  becomes  obliter- 
ated opposite  the  sac  by  fibrous  tissue.  The 
vessel  is,  of  course,  obliterated  in  the  usual 
way  from  the  seat  of  ligature  to  the  nearest 
branches,  but  remains  pervious  between  the 
knot  and  the  sac  (Fig.  154).  The  latter  slowly  shrinks  by  drying,  or  break- 
ing down  and  absorption  of  its  contents  ;  the  most  superficial  layers  probably 
organize. 

Complications  after  Ligature,  and  their  Treatment.  —  The  course  of  an 
aneurism  after  ligature  is  not  always  smooth.  Instead  of  solidifying,  the 
contents  may  remain  fluid,  and  the  sac  may  even  enlarge  under  the  pres- 
sure of  regurgitant  blood  supply,  necessitating  compression,  incision  of"  the 
sac,  etc.,  or  large  collateral  branches  may  open  into  the  sac  or  artery  above 
it,  but  below  the  ligature,  continued  or  recurrent  pulsation,  sooner  or  later, 
being  the  result.  The  latter  may  rarely  occur  from  early  slipping  of  a  catgut 
knot.  Both  these  complications  must  be  met  by  still  further  diminishing 
the  blood-supply  to  the  sac,  by  vertical  elevation  of  the  limb,  compression  of 


An  aneurism  of  the  common  femoral 
artery,  for  which  the  external  iliac  was 
tied  hy  Sir  B.  Brodie.  The  ligature  is  seen 
embedded  in  lymph ;  the  coagulum  in 
the  artery  above  and  below  it ;  and  the 
laminated  coagula  in  the  aneurism.  St. 
George's  Hospital  Museum. 
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the  main  trunk  above  the  ligature  or  below  the  sac,  forced  flexion,  bandag- 
ing the  limb  firmly  up  to  the  sac  and  then  over  a  soft  pad  placed  upon  the 
latter,  or  the  cautious  use  of  Esmarch's  bandage.  These  failing,  the  choice 
lies  between  opening  the  sac  and  amputation,  when  this  is  possible. 

Suppuration  of  the  sac  (p.  385)  occurs  much  more  often  after  ligature  close 
to  the  sac  than  under  any  other  circumstances — i.  e.,  it  is  most  common  in 
the  neck,  axilla,  and  groin.  Probably  antiseptics  have  greatly  diminished 
the  liability  to  it.  Before  doing  anything,  make  sure  that  suppuration  has 
occurred.  Then  the  choice  of  treatment  is  between  incision  of  the  sac  and 
amputation,  when  this  is  possible;  and  of  these,  free  antiseptic  incision  should 
first  be  tried.  If  there  has  been  no  recurrent  pulsation,  this  may  be  done  at 
once,  but  under  other  circumstances  it  may  be  well  to  wait,  in  the  hope  that 
occlusion  may  occur.  If,  however,  general  or  local  symptoms  necessitate 
action,  and  hemorrhage  result,  either  immediately  or  later,  the  vessel  must 
be  secured  or  compressed  from  the  sac.  Erichsen  states  that  attempts  to 
ligature  have  hitherto  failed,  the  vessel  being  softened,  and  recommends  the 
cautery  as  preferable.  Plugging  is  the  last  resource  in  central,  amputation 
in  peripheral  aneurisms. 

If  not  opened,  the  sac  will  burst  through  the  skin  or  some  mucous  or  serous 
surface;  this  may  or  may  not  be  followed  by  hemorrhage. 

Gangrene. — This  is  generally  moist,  and  may  result  from  many  causes 
after  ligature — e.  g.,  failure  of  collateral  circulation  from  arterial  disease, 
spreading  arterial  thrombosis,  cardiac  weakness  or  loss  of  blood  (p.  85),  ob- 
struction to  the  venous  circulation  by  pressure  of  the  sac  upon  the  main  and 
other  veins,  or  wound  of  the  main  vein  or  its  inclusion  in  the  ligature,  diffu- 
sion of  the  aneurism,  or  the  supervention  of  inflammatory  oedema.  The 
imperfectly  nourished  tissues  slough  readily  from  heat  or  cold.  Gangrene 
usually  appears  from  the  third  to  the  tenth  day  unless  impending  before 
operation. 

If  the  aneurism  is  doing  well,  and  the  gangrene  is  limited  and  unaccom- 
panied by  much  general  disturbance,  we  may  allow  a  line  of  demarcation  to 
form.  If,  however,  mortification  is  spreading,  high  amputation  must  be 
done,  if  possible  at  a  point  at  which  the  circulation  is  satisfactory  and  there 
is  no  oedema. 

When  gangrene  is  threatening  from  pressure  of  the  sac  or  diffusion,  the 
effect  of  incision  and  removal  of  some  or  all  the  contents  of  the  sac,  with 
ligature  at  the  point  if  necessary,  should  be  tried  before  amputation.  Dif- 
fuse inflammations  must  be  treated  by  fomentations  and  elevation. 

Distal  Ligature,  or  Brasdor's  Operation.  —  When  a  ligature  cannot  be 
proximally  applied,  as  in  aneurisms  of  the  innominate  and  roots  of  carotid 
and  subclavian,  distal  ligature  may  be  done.  In  some  cases  of  aneurism  of 
the  arch  of  the  aorta  ligature  of  the  left  carotid,  in  others  of  the  right  caro- 
tid and  subclavian,  has  been  done  with  advantage.  When  ligature  of  the 
carotid  and  subclavian  is  thought  desirable,  it  is  best  to  tie  them  on  separate 
occasions.  When  one  of  these  vessels  springs  from  the  sac  of  an  innominate 
or  carotid  aneurism,  the  mode  of  action  of  ligature  is  obvious ;  but  in  other 
cases  in  which  good  has  resulted  this  is  not  evident,  and  there  is  no  reliable 
means  of  selecting  suitable  cases.  A  moderate  inflammation  round  the  sac, 
starting  from  the  wound,  may  sometimes  have  caused  clotting. 

Incision  of  the  Sac  or  Operation  of  Antyllus. — This  operation  may 
be  employed  after  failure  of  proximal  ligature,  and  in  some  cases  of  diffused 
or  suppurating  aneurism  instead  of  amputation.  In  the  particular  case  of 
aneurism  of  the  axillary,  the  results  of  ligature  of  the  subclavian  being  very 
unsatisfactory  (twelve  deaths  in  twenty-one  cases,  Poland),  Syme  revived 
this  operation,  hemorrhage  being  controlled  by  the  finger  of  an  assistant 
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placed  upon  the  subclavian  through  an  incision  above  the  clavicle.  This 
mode  of  commanding  arteries  is  well  worthy  of  note. 

The  operation  is  the  same  as  that  described  by  John  Bell  for  arterial  hema- 
toma. It  is  difficult  in  proportion  as  bleeding  is  difficult  to  check,  and  as 
the  sac  is  large  and  irregular.  In  the  limbs,  if  Esmarch's  band  is  used,  the 
smaller  vessels  are  often  missed.  After  securing  the  larger,  plug  the  sac 
with  sponge,  elevate  the  limb,  and  remove  the  tourniquet.  After  ten  or 
fifteen  minutes,  the  consecutive  hyperemia  is  over  ;  then  lower  the  limb  and 
secure  the  small  vessels  (Konig). 

3.  Amputation  may  be  required  at  once  in  certain  cases  of  failure  of  the 
ligature,  of  diffusion,  of  suppuration,  and  of  gangrene;  incision  of  the  sac 
and  ligature  at  the  spot  is  generally  the  only  alternative. 

Sir  W.  Fergusson  recommended  amputation  at  the  shoulder  after  distal 
pressure  had  failed  in  aneurism  of  the  subclavian,  the  object  being  to  obtain 
not  only  the  effect  of  distal  ligature,  but  also  the  shrinking  of  all  vessels  con- 
cerned in  the  supply  of  the  lower  limb. 

4.  Manipulation. — In  two  cases  of  aneurism  of  the  right  subclavian 
artery,  Sir  W.  Fergusson,  instead  of  trying  the  hopeless  operation  of  liga- 
ture between  the  tumor  and  the  heart,  or  the  doubtful  one  of  ligature  on  the 
distal  side,  endeavored  to  block  up  the  artery,  by  fibrin  squeezed  from  the 
sac.  He  first  emptied  the  sac  by  pressure  with  his  thumb,  then  squeezed 
and  rubbed  the  opposed  surfaces  against  each  other,  so  as  to  force  some  of 
the  fibrin  into  the  artery.  The  effect  in  each  case  was  immediate  and  strik- 
ing. In  the  first  case  there  was  giddiness ;  and,  after  one  or  two  repetitions 
of  the  manipulation,  all  circulation  in  the  vessel  and  its  branches  below  was 
arrested,  and  the  tumor  became  smaller  and  firmer.  Finally,  after  muscular 
exertion,  it  burst  into  the  brachial  plexus,  and  the  patient  died  seven  months 
after  the  first  manipulation.  In  the  second  case  (in  which  all  pulsation  had 
ceased  in  the  arteries  below  for  some  months  before  the  manipulation)  there 
was  partial  hemiplegia,  rendering  it  probable  that  a  plug  of  fibrin  had  been 
carried  to  the  brain  ;  but  the  tumor  became  gradually  less,  and  the  man  was 
alive  and  well  two  years  afterwards.  Manipulation  has  been  little  used,  but 
may  occasionally  prove  useful ;  embolism  of  the  brain  is  its  chief  danger 
when  used  in  aneurism  at  the  root  of  the  neck. 

5.  Electrolysis. — The  greatest  confusion  appears  to  have  prevailed  in 
the  application  of  electricity  to  the  treatment  of  aneurism  ;  so  that  in  spite 
of  a  long  list  of  cases  the  best  method  is  scarcely  determined.  Cells  of  all 
sizes  and  kinds,  numerous  or  few,  strong  or  weak,  have  been  employed  ;  both 
poles  have  been  inserted  or  only  one  pole  ;  and  the  length  of  the  operation 
has  varied  greatly.  But  the  great  fault  from  a  scientific  point  of  view  lies 
in  the  absence  of  all  measurement  of  the  strength  of  current  actually  used. 
This  measurement  is  easily  made  by  the  insertion  in  the  circuit  of  a  galvano- 
meter, which  is  now  made  by  Gaiffe,  to  indicate  the  strength  of  current  in 
amperes  and  'milliamperes — the  ampere  being  the  unit  of  strength  of  current. 
This  should  always  be  used. 

When  two  needles  are  placed  in  fluid  blood,  a  tolerably  firm  clot  occurs 
round  the  positive,  whilst  a  large  soft  frothy  mass  forms  round  the  negative, 
and  the  weight  of  the  clot  formed  is  proportional  to  the  strength  of  current 
(i.  e.,  quantity  of  electricity  passing  in  unit  of  time)  and  the  duration  of  its 
flow.  The  soft  mixture  of  gas  and  clot  round  the  negative  needle  is  of  little 
value  in  the  cure  of  aneurism ;  sometimes  the  sac  has  become  tympanitic, 
chiefly  from  hydrogen  liberated  here.  The  firm  clot  on  the  positive  needle 
is  the  consolidating  agent;  we  want  as  much  as  possible  of  this  formed. 
The  positive  needle,  unless  made  of  gold  or  platinum,  is  dissolved,  but  this 
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is  an  advantage,  especially  in  the  case  of  steel  needles,  the  iron  salts  causing 
firm  clotting. 

De  Watteville  (Medical  Electricity,  second  edition,  p.  200)  recommends 
the  introduction  into  the  sac  of  four  to  eight  needles,  insulated  to  near  the 
points,  and  connected  with  the  positive  pole  of  a  battery,  whilst  the  negative 
pole  is  represented  by  a  plate  electrode  at  least  8  X  16  cm.,  placed  anywhere 
on  the  body,  a  layer  of  modeller's  clay  being  inserted  between  it  and  the 
skin  to  prevent  burning  and  vesication.  He  would  use  a  measured  current 
strength  of  twenty  to  thirty  milliamperes  per  needle,  and  would  allow  the 
current  to  flow  for  half  an  hour  at  the  first  sitting,  longer  at  subsequent 
ones,  which  may  be  held  once  a  week.  Large  elements  are  necessary  to 
supply  quantity  of  electricity,  whilst  many  in  series  are  required  to  give  the 
electromotive  force  necessary  to  overcome  the  great  external  resistance  of 
the  epidermis ;  a  battery  of  zinc-carbon  elements  in  bichromate  of  potash 
(Stohrer's)  is  most  convenient,  and  twenty-four  to  thirty  elements  will  be 
required.  The  non-insertion  of  the  medical  pole  suggested  by  Bastian  is 
generally  objected  to,  as  causing  so  much  waste  of  force  in  overcoming  ex- 
ternal resistance  that  little  is  left  for  electrolysis  of  blood,  and  little  clot 
forms.  De  Watteville,  however,  states  that  a  sufficient  current  is  easily  ob- 
tained. Most  operators  insert  a  needle  attached  to  either  pole,  thus  reducing 
the  external  resistance  greatly,  and  increasing  the  strength  of  current  (from 
a  given  battery)  and  the  quantity  of  clot.  The  disadvantage  is  the  forma- 
tion of  loose  stuff  and  hydrogen  at  the  negative  pole. 

Little  pain  is  caused.  The  needles  must  be  withdrawn  by  gentle  rotation, 
the  punctures  closed  by  collodion,  and  ice  applied.  The  results  of  each 
operation  are  usually  not  marked.  Embolism  has  never  occurred,  though 
there  seems  ample  ground  to  fear  it.  Sloughing  round  the  needles  results 
when  these  have  not  been  properly  insulated  or  introduced  beyond  their 
points.  In  a  few  cases  cure  seems  to  have  resulted  ;  in  others,  delayed  prog- 
ress in  one  direction,  too  often  accompanied  by  advance  in  another. 

6.  Introduction  of  Foreign  Bodies  into  the  Sac. — In  desperate  cases 
of  central  aneurism,  the  sac  has  been  punctured  with  a  very  fine  canula, 
through  which  several  feet  of  fine  iron  wire,  silvered  copper  wire,  watch 
springs  which  curl  up  as  they  enter,  or  horsehair,  have  been  passed,  in  the 
hope  that  they  may  induce  coagulation. 

The  plan  has  been  tried  in  three  cases  of  thoracic  aneurism,  but  all  have 
proved  fatal.  C.  H.  Moore  (Med.  Chir.  Trans.,  vol.  xlvii.)  many  years  ago 
introduced  twenty-six  yards  of  wire  into  the  sac  of  such  an  aneurism.  The 
patient  died  of  inflammation  of  the  sac  and  pericarditis,  and  clots  like  those 
found  on  the  wire  in  the  sac  were  found  swept  into  many  arteries.  Quite 
lately  Bacelli  (quoted  in  Brit.  Med.  Journ.,  1885,  vol.  i.  page  1256)  similarly 
introduced  seven  50-cm.  watch  springs ;  death  from  exhaustion  occurred  in 
two  days,  and  little  clot  had  formed. 

A  year  ago,  Loreta,  of  Bologna,  freely  opened  the  abdomen  of  a  man  with 
a  large  aneurism  of  the  abdominal  aorta  high  up,  intending  to  tie  off  the  sac 
or  to  empty,  invert,  and  sew  it  up ;  but  as  this  was  impossible,  he  passed  two 
metres  01  silvered  copper  wire  into  the  sac,  and  touched  the  puncture  with 
pure  carbolic  acid.  The  man  recovered  well,  and  the  aneurism  quickly 
became  solid  and  shrank  to  the  size  of  a  walnut.  Apparently  cured,  and  in 
excellent  health,  he  left  the  hospital  in  two  months,  but  ninety-two  days  after 
the  operation  he  suddenly  died  from  rupture  of  the  aorta  just  where  the 
lower  wall  of  the  sac  joined  it.  The  sac  was  quite  filled  with  fibrin  (Brit. 
Med.  Journ.,  1885,  voi.  i.  pages  745,  955).  This  is  the  best  result  yet  ob- 
tained by  the  method. 

Sometimes  six  or  eight  fine  gilt  needles  have  been  thrust  close  together  into 


398 


INJURIES  OF  ARTERIES. 


an  aneurism  and  left  for  one  or  three  days ;  coagulation  starts  upon  them, 
and  spreads  till  the  sac  is  full. 

7.  The  Injection  of  Coagulants. — Of  these  ,perchloride  of  iron  is  the 
most  important ;  but  it  should  not  be  used  unless  the  circulation  can  be  con- 
trolled, the  danger  of  embolism  is  so  great.  In  aneurisms  so  situate  that  flow 
of  blood  through  them  can  be  arrested,  some  more  reliable  mode  of  treatment 
can  probably  be  employed.  In  cases  in  which  operation  is  undesirable  and 
compression  fails  to  induce  coagulation,  the  needle  of  a  Pravaz's  syringe  may 
be  passed  into  the  sac  from  some  distance,  and  liq.  ferri  perchlor.  injected, 
drop  by  drop,  by  a  turn  of  its  screw-piston  every  half  minute.  Compression 
for  some  hours  should  be  continued. 

Under  these  conditions  the  injection  of  Schmidt's  "  blood-ferment "  has  been 
unsuccessfully  tried. 

8.  The  injection  of  ergotin  in  the  tissues  over  the  sac  was  recom- 
mended by  v.  Langenbeck,  on  the  supposition  that  it  would  cause  contraction 
of  the  sac  ;  but  in  an  aneurism  of  any  size  the  fibroid  condition  of  the  media 
precludes  such  a  hope.  Bonjean's  fluid  extract,  in  one-half  to  three  grain 
doses,  was  used.  If  the  injections  act  at  all,  it  is  probably  by  exciting 
moderate  inflammation  round  the  sac. 

9.  Ice  constantly  applied  to  the  surface  of  an  aneurism  is  recommended 
by  J.  Hutchinson  in  combination  with  absolute  rest  and  large  doses  of  pot. 
iod.,  plumb,  acetate,  and  ergot ;  sloughing  must  be  guarded  against. 

The  methods  five  to  nine,  inclusive,  are  very  uncertain,  and  are  generally 
used  faute  de  mieux ;  sometimes  they  form  adjuvants  to  better  plans.  In  cases 
of  multiple  aneurism,  or  of  two  aneurisms — one  central,  one  peripheral — 
no  cutting  operation  should  be  done  for  the  peripheral,  if  it  can  be  avoided. 
But  when  there  are  two  popliteal  aneurisms,  as  is  not  uncommon,  or  a  femoral 
and  popliteal  on  the  same  side,  the  usual  treatment  may  be  followed. 

NiEvus,  Angeioma,  or  Vascular  Tumor. 

There  are  two  varieties — capillary  and  cavernous  (see  page  136,  where  their 
nature,  clinical  signs,  and  seats  are  given). 

Nsevi  are  so  commonly  noticed  at  birth,  or  shortly  after,  that  some  regard 
them  as  invariably  congenital ;  it  must  be  admitted,  however,  that  some  of 
these  growths,  usually  deep,  are  first  noticed  later,  and  even  in  adult  life. 
They  often  affect,  more  than  one  child  of  a  family.  Their  causes  are  un- 
known ;  they  are  sometimes  attributed  to  maternal  impressions. 

Cutaneous  and  subcutaneous  nsevi  may  occur  at  any  point  of  the  surface, 
are  most  common  upon  the  head  and  face,  then  upon  the  trunk,  least  so  on 
the  lower  limbs.  It  is  with  these  that  we  almost  always  have  to  deal ;  but 
nsevi  of  the  lips,  gums,  tongue,  and  rectum  occur,  and  may  be  very  trouble- 
some, or  even  fatal,  from  hemorrhage.  Nsevi  of  internal  organs  cause  no 
symptoms. 

Diagnosis. — A  mother's  mark  cannot  be  mistaken  for  anything  else;  and 
often  the  skin  is  purple  from  dilated  small  vessels  over  subcutaneous  growths, 
or  its  translucency  allows  a  bluish  color  to  show  through.  A  fatty  tumor 
is  almost  the  only  growth  a  subcutaneous  naavus  could  be  taken  for;  but 
congenital  lipomata  are  rare,  not  spongy  and  compressible,  and  do  not  swell 
when  the  child  strains  or  cries.  Nsevus  and  lipoma  may  be  combined — ncevo- 
lipoma.  When  discovered  after  the  first  years  of  life,  the  diagnosis  is  often 
doubtful  if  the  skin  over  them  is  opaque  and  normal. 

Nsevi  of  mucous  membranes  are  usually  characterized  by  their  purple  or 
scarlet,  obviously  vascular,  aspect.    In  the  rectum  this  may  not  be  very 
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evident,  when  viewed  through  the  speculum  ;  the  chief  diagnostic  point  here 
is  occasional  hemorrhage,  commencing  in  early  childhood. 

Course. — Mother's  marks  (chiefly  port  wine  stains)  may  be  widespread  at 
birth,  and  remain  stationary,  or,  starting  as  slightly  raised  scarlet  points,  may 
spread  rapidly  or  slowly  ;  often  they  heal  centrally,  whilst  spreading  periph- 
erally, a  white  scar  tissue  replacing  that  of  the  naevus ;  many  are  thus 
ultimately  cured.  Subcutaneous  naevi  do  not  usually  spread  far  or  fast,  but 
they  do  sometimes  grow  rapidly,  attain  a  large  size,  and  recur  again  and 
again  after  removal ;  they  often  involve  the  skin  over  them,  but  not  the 
deeper  parts.  These  growths  may  also  undergo  a  fibroid  change,  or  cysts 
may  develop  in  them  by  obstruction  or  dilatation  of  veins;  rarely,  when 
irritated,  they  inflame,  ulcerate,  and  bleed.  Naturally,  the  latter  complica- 
tion arises  most  easily  on  mucous  surfaces. 

Treatment. — -When  a  superficial  ncevus  shows  central  scar-tissue  and 
shrinking,  it  may  usually  be  left  to  itself,  or  treated  by  the  constant  pressure 
of  an  ivory  or  sheetdead  pad  and  elastic  band,  or  of  contractile  collodion. 
Freezing  by  ice  will  sometimes  check  the  growth  of  a  capillary  naevus. 
Vaccination,  by  punctures  all  over  the  surface  to  produce  a  confluent  vesicle, 
is  rarely  successful  in  obliterating  the  vessels.  The  most  generally  useful 
treatment  is  that  by  caustics.  Nitric  acid  is  usually  chosen,  but  its  action  is 
very  superficial ;  to  apply  it,  oil  the  skin  around,  almost  to  the  naevus,  and 
then  rub  on  the  acid  with  a  pointed  glass  rod  or  a  match-stick.  Ethylate  of 
sodium  is  preferable,  and  should  be  well  rubbed  in  with  a  pointed  match ;  it 
softens  the  epidermis  rapidly,  and  the  surface  becomes  red-black,  as  the 
fluid  causes  coagulation  in  the  vessels.  When  the  scab  separates,  in  either 
case,  the  granulation  tissue  may  be  abnormally  purple  at  some  points,  neces- 
sitating a  fresh  application.  A  small  cautery  may  be  used.  For  diffuse  port 
wine  stains,  scarification  (B.  Squire)  with  closely  set  knives  may  do  some  good, 
by  substituting  superficial  scar-tissue  of  white  color  for  the  dilated  vessels. 
The  same  result  may  be  attained  by  inserting  superficially  in  the  skin  a  num- 
ber of  fine  needles,  and  connecting  them  alternately  with  either  pole  (De 
Watteville)  ;  no  contraction  results. 

Subcutaneous  ncevi  may  be  treated  in  many  ways ;  but  if  stationary,  and 
not  disfiguring  or  discomforting,  treatment  will  be  unnecessary. 

Setoii. — Silk  threads,  simple  or  steeped  in  liq.  ferri  perchlor.,  are  dragged, 
by  a  proportionately  small  needle,  in  various  directions  through  the  growth; 
they  are  withdrawn  when  suppuration  has  set  in,  and  fresh  ones  inserted  as 
may  be  necessary.  A  good  deal  of  scarring  results,  but  general  symptoms 
are  usually  slight. 

Injection. — Many  irritant  and  coagulant  fluids  are  introduced  by  a  hy- 
podermic syringe  into  subcutaneous  naevi,  but  the  plan  is  dangerous,  unless 
circ  ulation  through  the  growths  can  be  completely  controlled,  for  pulmonary 
embolism  has  proved  fatal.  Therefore,  before  injecting,  pass  stout  harelip 
pins  crosswise  beneath  the  growth,  and  tie  a  silk  ligature  tightly  beneath 
these.  Two  or  three  drops  should  now  be  distributed  in  the  tumor  by  screw- 
ing down  the  piston.  The  chief  fluids  used  are — neutral  liq.  ferri  perchlor., 
pure  carbolic  acid,  solution  of  tannin  (3j  ad  §j),  tr.  iodi  (Coates).  If  much 
fluid  is  injected,  sloughing  will  occur.  After  ten  or  fifteen  minutes  remove 
the  pins  and  ligature. 

Ignipuncture,  with  Paquelin's  or  other  pointed  cautery,  is  often  useful 
where  scarring  is  not  of  much  moment.  As  many  punctures  as  possible 
should  be  made  from  one  centre ;  sloughing  occurs  round  the  punctures,  and 
the  resulting  scar  is  larger  than  one  expects. 

Electrolysis,  in  moderately  skilful  hands,  is  the  best  method  for  obliter- 
ating naevi  of  the  face  and  other  places  where  a  scar  disfigures ;  if  the  skin 


400  INJURIES  OF  ARTERIES. 

is  involved,  a  scar  must  result  in  the  process  of  cure,  but  it  is  said  that  gal- 
vanic cicatrices  do  not  contract. 

In  small  nsevi,  either  introduce  only  the  negative  pole,  closing  the  circuit 
with  a  plate  electrode  on  the  surface,  or  pass  a  needle  from  each  pole  into 
the  mass.  In  large  growths,  several  needles  should  be  inserted  and  con- 
nected with  opposite  poles  alternately ;  needles  of  opposite  polarity  must  not 
touch. 

It  is  best  to  begin  with  a  few  cells,  say  five  or  six  Leclanche  elements,  and 
watch  the  effect  with  the  finger,  the  object  being  to  solidify  the  tumor,  but 
to  stop  short  of  causing  sloughing.  As  the  number  of  needles  and  size  of  the 
growth  increase,  add  to  the  cells;  fifteen  of  Stohrer's  battery  are  usually 
enough  even  for  large  masses  (De  Watteville). 

Subcutaneous  discission,  with  a  fine  knife  or  cataract  needle,  followed  by 
pressure,  and  repeated  if  necessary,  is  successful  in  some  cases. 

Extirpation. — This  is  often  the  best  treatment,  when  flaps  to  cover  any 
loss  of  skin  can  be  made,  for  the  wound  heals  readily,  and  the  scar  is  narrow 
and  regular.  Bleeding  should  be  controlled  by  the  needles  and  ligature,  as 
above,  the  skin  reflected — any  involved  being  sacrificed — and  the  growth 
dissected  out  right  down  to  the  pins ;  care  must  be  taken  to  go  wide  of  the 
diseased  tissue,  as  it  is  from  this  alone  that  bleeding  is  to  be  feared.  Remove 
the  needles  and  ligature ;  probably  no  bleeding  follows ;  bring  the  cut  to- 
gether, and  dress  antiseptically,  with  uniform  pressure.  Healing  by  first 
intention  is  usual. 

Ligature.  —  This  was  formerly  much  employed  in  the  treatment  of  cav- 
ernous nsevi,  to  avoid  bleeding — subcutaneous  when  the  skin  was  healthy, 
but  when  it  was  involved,  the  ligatures  were  caused  to  lie  in  suitable  cuts  in 
the  skin,  or  beneath  reflected  flaps.  Waxed  silk  or  hemp  was  passed  with 
a  slightly  curved  Liston's  needle  (Fig.  43)  beneath  and  round  the  growth, 
drawn  as  tight  as  possible,  and  tied  in  a  bow,  so  that  as  the  noose  cut  through 
and  became  loose,  it  might  again  be  tightened.  The  necessity  for  this  tight- 
ening is  an  objection  which  might  be  obviated  by  using  strong  elastic  ;  but 
no  method  which  kept  a  considerable  septic  slough  in  contact  with  living 
tissues,  especially  without  free  drainage,  as  in  the 
subcutaneous  method,  can  be  regarded  as  good.  In 
the  latter  treatment,  not  uncommonly,  either  the 
skin  sloughs  or  the  nsevus  is  nourished  through  it 
and  continues  to  grow.  It  is  always  difficult  to  in- 
clude enough  tissue  in  the  ligature  to  destroy  the 
nsevus  and  to  avoid  healthy  parts. 

The  surgeon's  ingenuity  will  suggest  how  best  to 
pass  the  threads,  but  the  following  methods  may  be 
mentioned : 

To  tie  a  small  round  nsevus  subcutaneously,  the 
simplest  plan  is  to  pass  an  unarmed  needle  under 
the  skin  half-way  round  the  tumor,  and  then  through 
the  skin  ;  now  thread  and  withdraw  it,  leaving  an 
end  of  ligature  at  each  hole.  Next  pass  the  unarmed 
needle  from  hole  to  hole,  on  the  opposite  side  of  the 
growth,  thread  it  with  the  end  left  at  the  hole  of 
exit,  and  withdraw.  The  thread  now  includes  the 
whole  mass,  and  must  be  tightly  tied.  N 

In  larger  growths,  which  most  surgeons  tie  in  two 
portions,  after  passing  a  double  ligature  through  beneath  its  centre,  John 
Wood  uses  the  ingenious  knot  shown  in  Fig.  155.  The  loop  beneath  the 
mass  is  first  passed,  then  the  ligature  ends  are  caused  to  include  opposite 
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halves  of  the  growth — as  in  the  first  method — and  before  knotting  they  are 
passed  through  the  projecting  loop,  one  from  before  back,  the  other  from 
behind  forward. 

If  successful,  pus  and  sloughs  escape  by  the  punctures  along  the  threads, 
the  nsevus  shrinks,  and  only  two  small  spots  of  scar  remain. 

Strangulation  of  a  naevus  and  involved  skin  over  it  may  be  effected 
by  the  following  among  other  knots:  Fig.  156,  due  to  Sir  W.  Fergusson,  is 
performed  by  passing  a  double  thread  beneath  the  growth,  and  dividing  the 
loop  left  at  the  hole  of  exit.  Thread  the  needle  with  one  of  these  ends  and 
pass  it  under  the  growth  at  right  angles  to  the  double  thread.  The  needle 
is  now  unthreaded  and  the  other  divided  end  put  in  the  eye,  that  it  may  be 
withdrawn  with  the  needle.  Suitable  grooves  are  now  cut  in  the  skin,  and 
the  threads  drawn  tight  and  knotted. 

John  Wood  accomplishes  entire  strangulation  of  skin  and  tumor  by  a 
single  thread,  in  the  manner  shown  in  Fig.  157.    One  loop  is  first  carried 
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Fergusson's  ligature  fur  uaevus,  including  Wood's  ligature  for  naevi,  including  skin, 

skin. 

beneath  the  mass,  and  then  the  other,  and  in  withdrawing  the  needle  from 
the  second  it  must  travel  along  the  free  end. 

In  four  or  five  days  the  strangulated  parts  are  sloughy,  and  if  not  sepa- 
rated the  ligature  must  be  tightened.  As  the  wound  granulates,  watch  for 
any  recurrence  (marked  by  redness  deeper  than  that  of  granulations),  and 
destroy  it  by  nitric  acid  or  ethylate  of  sodium  (p.  383). 

HAEMOPHILIA  OR  HEMORRHAGIC  DIATHESIS. 

This  rare  condition  is  characterized  by  an  abnormal  tendency  to  bleed 
from  small  vessels  and  capillaries ;  the  slightest  scratch  oozes  for  hours  or 
days,  and  extraction  of  a  tooth  has  frequently  caused  death. 

Etiology. — The  bleedings  may  be  spontaneous,  from  the  mucosae  of  the 
nose,  lung,  bowel,  kidney,  or  uterus,  into  the  connective  tissue  of  the  skin 
and  other  parts,  or  into  the  cavities  of  joints ;  or  they  may  be  traumatic,  oc- 
curring from  even  the  slightest  breech  of  surface  or  in  response  to  slight 
contusions.  The  morbid  state  is  always  congenital  and  very  often  heredit- 
ary through  several  generations ;  and  here  the  curious  fact  appears  that, 
although  men  are  much  more  commonly  (11  to  1,  Legg)  and  more  severely 
affected  by  haemophilia  than  are  women,  they  usually  do  not  hand  down  the 
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tendency  to  bleed  to  their  children  ;  but  the  women  of  "  bleeder  "  families, 
though  as  a  rule  they  do  not  themselves  exhibit  the  diathesis,  almost  always 
hand  it  down  to  the  male  children  they  bear  to  healthy  men,  and  their 
female  children  may  in  turn  do  the  same.  The  women  of  these  families  are 
said  to  be  very  fertile.  It  has  been  said  that  many  bleeders  have  been  re- 
markable for  the  delicacy  of  their  skin  and  plainness  of  the  subcutaneous 
vessels  ;  but  there  is  really  nothing  in  the  naked-eye  appearance  of  a  bleeder 
to  distinguish  him. 

Pathology. — Nothing  abnormal  has  been  proved  to  exist,  either  in  the 
blood  or  vessels,  but  it  is  probable  that  the  latter  are  at  fault.  The  tissues 
in  bad  cases  seem  to  inflame  and  slough  with  abnormal  readiness. 

Post-mortem,  recent  hemorrhages  and  traces  of  former  hemorrhages  into 
connective  tissue  or  joints,  are  the  only  positive  signs. 

Symptoms. — There  is  not  usually  any  hemorrhage  connected  with  the 
separation  of  the  umbilical  cord,  but  often  bleedings  occur  during  the  first 
year  of  life  from  vaccination,  lancing  of  gums,  etc.  Sometimes  none  occurs 
until  the  period  of  second  dentition  ;  cases  said  to  begin  later  than  this  are 
held  by  Legg  to  be  untrustworthy.  It  has  been  noticed  at  University  Col- 
lege Hospital,  where  several  bleeders  attend,  that  pathological  breaches  of 
surface — e.  g.,  phthisical  cavities,  typhoid  ulcers,  and  ulcers  formed  by  sepa- 
ration of  sloughs — are  not  nearly  so  liable  to  bleed  as  wounds  and  con- 
tusions. 

Spontaneous  hemorrhages,  especially  from  the  nose,  are  sometimes  pre- 
ceded by  sense  of  fulness  of  the  head  and  malaise.  Subcutaneous  hemor- 
rhages may  be  mere  ecchymoses,  diffuse  bloody  infiltrations,  or  circumscribed 
hsematomata ;  they  are  most  frequent  in  the  popliteal  space,  inside  the  thigh 
and  over  the  lower  ribs.    At  first  they  are  accompanied  by  a  little  fever. 

Lastly,  the  larger  joints,  especially  the  knee,  are  liable  suddenly  to  swell 
and  become  hot  and  painful,  with  more  or  less  fever ;  this  is  believed  to  be 
due  to  hemorrhage  into  the  joint,  and  may  occur  spontaneously  or  after  an 
injury.  This  state  may  last  a  long  time,  recovery  being  interrupted  by  fre- 
quent relapses ;  and  fresh  attacks  are  always  liable  to  occur. 

Fifty  per  cent,  of  bleeders  die  before  the  age  of  eight,  and  more  than 
eighty-five  per  cent,  before  twenty-one  (Grandidier). 

Treatment. — There  is  no  treatment  of  the  diathesis  known ;  it  is  sometimes 
said  to  become  less  marked  with  age.  The  acute  or  chronic  anaemia  result- 
ing from  hemorrhage  must  be  treated  as  directed  at  p.  365. 

As  to  the  treatment  of  hemorrhages :  interstitial  hemorrhages  will  require 
absolute  rest  and  the  application  of  cold  to  the  part.  Epistaxis  must  be  met 
by  ordinary  means.  In  hemorrhages  from  mucous  surfaces  which  cannot  be 
directly  acted  on,  reliance  must  be  placed  upon  styptics,  of  which  acetate  of 
lead  and  opium,  gallic  acid  and  turpentine  in  small  doses,  seem  the  most 
hopeful.    Ergotin  has  not  proved  of  service. 

Hemorrhage  of  wounds  has  been  treated  by  all  the  recognized  methods — 
even  by  that  of  inflicting  another  wound  to  tie  a  main  artery  at  a  distance ! 
Experience  at  University  College  (Erichsen)  has  shown  that  the  most  satis- 
factory method,  when  it  can  be  adopted,  is  constant  iced  irrigation,  coupled 
with  rest  and  elevation  of  the  part.  Perhaps,  if  a  wound  were  seen  early, 
and  rendered  aseptic,  a  permanent  antiseptic  dressing  might  successfully  be 
made  the  means  of  applying  constant  pressure ;  but  under  septic  conditions, 
inflammation,  sloughing,  and  fresh  hemorrhage  in  removing  the  dressings 
are  frequent.  Styptics  produce  much  the  same  results ;  the  cautery  is  better, 
but  the  separation  of  septic  sloughs  is  a  source  of  danger.  In  the  special 
case  of  bleeding  from  the  socket  of  a  tooth,  this  should  be  carefully  wiped 
out,  plugged  from  the  bottom  with  a  fine  strip  of  lint,  and  pressure  just  suffi- 
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cient  to  check  the  bleeding  made  upon  the  plug  by  the  teeth  of  the  other 
jaw  and  a  piece  of  gutta-percha  moulded  to  them.  The  jaws  must  be  fixed 
together  by  a  four-tail  bandage. 

It  is  a  rule  never  to  perform  any  operation  that  can  be  avoided  on  such 
patients ;  extract  no  teeth,  open  no  abscesses.  When  operations  cannot  be 
avoided,  endeavor  to  use  Paquelin's  cautery  or  the  elastic  ligature. 

The  swollen  joints  will  require  absolute  rest  and  cold  at  first ;  then  moist 
warmth  to  aid  absorption  ;  finally  a  Martin's  bandage  may  be  worn.  Rest 
must  be  prolonged  and  great  care  exercised  in  beginning  to  use  the  joint 
again. 


CHAPTER  XXX. 

INJUKIES  AND  DISEASES  OF  THE  VEINS. 
Wounds  of  Veins. 

Signs. — Venous  hemorrhage  is  recognized  by  the  dark  color  of  the  escap- 
ing blood,  and  by  the  steady,  slightly  forcible  character  of  the  stream.  The 
blood  "  wells  up,"  as  it  is  said ;  sometimes  it  escapes  in  a  steady  curling  jet 
an  inch  or  less  high,  and  when  an  obstruction  to  flow  is  placed  above  the 
wound — like  the  fillet  in  venesection — the  blood  may  be  projected  two  or 
three  inches.    It  usually  comes  from  the  lower  or  distal  end  only. 

As  a  rule  it  is  not  dangerous,  but  may  be  so  when  coming  from  a  large 
trunk,  or  from  a  varicose  vein  in  which  all  valves  are  incompetent  and  blood 
consequently  escapes,  not  only  from  the  distal  end,  but  also  from  the  proxi- 
mal— from  the  right  auricle — with  force  proportionate  to  the  vertical  height 
of  the  auricle  above  the  wound. 

Teeatment. — Elevation  or  light  local  pressure  and  the  removal  of  any 
obstruction  at  once  stop  venous  bleeding — facts  which  should  be  known  to 
everyone  with  varicose  veins ;  a  firm  bandage  over  the  dressing  is  usually  all 
that  is  necessary.  If  a  vein  is  seen  bleeding  in  a  wound,  tie  it  like  an  artery 
with  catgut  or  silk.  When  a  large  vein,  like  the  axillary,  is  punctured  dur- 
ing an  operation,  the  vein  around  the  opening  may  be  picked  up  and  tied ; 
but  if  it  is  widely  opened,  the  vein  should  be  tied  above  and  below  the  wound 
just  like  an  artery.  It  may  be  difficult  or  impossible  to  do  this,  and  we  must 
then  rely  on  forcipressure — leaving  the  clip  on  for  several  hours ;  or  plugging 
or  unremitting  digital  pressure  on  the  point  must  be  employed.  The  latter 
practice  was  resorted  to  "  in  the  case  of  his  Excellency  William,  Prince  of 
Orange,  who,  in  his  hurt  by  the  Spanish  boy,  as  my  Lord  Bacon  relates, 
when  the  internal  jugular  was  opened,  could  find  no  way  to  stop  the  flux  of 
blood,  till  the  orifice  of  the  wound  was  hard  compressed  by  men's  thumbs, 
succeeding  for  their  ease  one  after  the  other,  for  the  space  of  forty-eight 
hours,  when  it  was  hereby  stanched."    (Turner's  Art  of  Surgery,  vol.  i.  p. 

Gangrene  does  not  result  from  obstruction  of  a  main  vein  by  ligature  if 
the  arterial  circulation  is  unimpaired,  the  intercommunication  of  veins  being 
so  free  ;  but,  frequently,  compensation  is  imperfect  and  cyanosis,  oedema,  and 
chronic  thickening  of  connective  tissue  occur.    Ligature  or  wound  and  sub- 
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sequent  thrombosis  of  the  main  vein  at  the  same  time  that  the  main  artery 
is  tied,  is  a  most  serious  complication,  almost  if  not  quite  certain  to  lead  to 
gangrene  in  the  lower  limb. 

Air  in  Veins. — The  entrance  of  large  quantities  of  air  into  a  vein  is  a 
most  dangerous  accident,  that  has  sometimes  occurred  during  the  extirpation 
of  tumors  from  the  neck  or  axilla,  where  the  effect  of  inspiration  upon  the 
blood  in  the  veins  is  most  marked.  With  a  deep  inspiration  the  great  veins 
of  these  regions  may  become  empty  and  collapsed,  and  such  inspirations  were 
common,  after  prolonged  holding  of  the  breath,  during  operations  in  the  days 
before  chloroform.  Further,  the  jugular,  subclavian,  and  axillary  veins  are 
closely  related  to  the  dense  fasciae  of  the  part,  and  cannot  collapse  when  the 
fasciae  are  rendered  tense  and  drawn  away  from  the  sublying  vein.  If 
wounded  when  thus  canalized  or  held  open,  a  sort  of  bubbling,  sucking  noise 
is  suddenly  heard,  the  patient  instantly  faints,  and  generally  dies  soon  after- 
ward. On  examination,  the  right  side  of  the  heart  is  found  distended  with 
frothy  blood,  which  cannot  be  pumped  through  the  lungs  in  any  quantity ; 
and  it  is  this  which  kills,  not  the  blocking  of  fine  pulmonary  vessels  by  air- 
emboli.  When  possible,  veins  in  this  region  should  be  tied  before  division ; 
and  an  inadvertent  wound,  followed  by  the  above-mentioned  noise  and  symp- 
toms, must  be  instantly  compressed.  The  patient,  if  faint,  should  be  kept 
recumbent  with  the  head  low,  and  well  plied  with  brandy.  Artificial  respi- 
ration should  be  kept  up,  in  the  hope  that  it  may  aid  the  pulmonary  circu- 
lation and  bring  more  blood  to  the  heart.  The  air  has  no  noxious  properties 
in  itself,  and  if  introduced  slowly  does  no  harm. 

Thrombosis. 

As  "thrombi"  (intra-vitam  clots)  are  much  commoner  in  veins  than  else- 
where, and  as  these  clots  are  the  most  frequent  source  of  emboli,  thrombosis 
and  embolism  are  most  conveniently  mentioned  in  this  place. 

Conditions  Leading  to  Thrombosis. — Our  knowledge  of  these  is  very 
imperfect.  The  most  important  point  known  is — that  so  long  as  blood,  mov- 
ing or  stationary,  is  in  contact  with  healthy  living  vessel-wall,  it  does  not 
coagulate ;  and  experiment  and  observation  have  shown  that  it  is  upon  in- 
tegrity of  the  endothelium  that  its  fluidity  depends.  Injure  the  endothelium, 
push  bodies  bare  of  endothelium  (wire,  horsehair)  into  the  blood,  or  draw  it 
into  a  basin,  and  coagulation  will  commence.  Naturally,  prolonged  contact 
with  an  abnormal  surface  is  favorable  to  coagulation,  so  we  get  a  second 
common  factor  in  the  process — rest.  But  rest  is  not  essential ;  abnormal 
endothelium  probably  is.  If  we  add  that  the  blood  in  some  states  of  body, 
pathological  and  physiological,  tends  more  strongly  to  coagulate  than  in 
others,  and  that  the  existence  of  such  a  state  will  predispose  to  thrombosis, 
we  have  probably  stated  all  that  is  known  upon  the  subject. 

It  seems  probable,  however,  that  cases  of  spontaneous  thrombosis  accom- 
panied by  symptoms  of  phlebitis  (see  acute  phlebitis),  as  also  those  occurring 
in  pyaemia  at  a  distance  from  any  wound  ^p.  161),  are  in  some  way  connected 
with  the  action  of  organisms. 

Abnormality  of  endothelium  may  be  produced  in  many  ways ;  by  injury  of 
any  kind  acting  from  without,  as  seen  in  the  various  methods  of  checking 
hemorrhage,  and  in  contusion  (p.  351)  ;  by  pressure  of  new  growths,  aneu- 
risms, etc. ;  by  extension  of  some  septic  or  infective  inflammation  to  the  wall ; 
by  primary  diseases  of  the  vessel-wall,  mostly  of  an  inflammatory  nature — e.  g., 
arterio-sclerosis,  atheroma,  and  corresponding  processes  in  veins — which  lead 
to  tortuosity  and  dilatation,  or  to  marked  narrowing  of  the  vessel,  as  well  as 
to  an  irregular  abnormal  surface.    Primary  disease  is  much  more  often  a 
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cause  of  thrombosis  in  arteries  than  in  veins.  Foreign  bodies,  bare  of  endo- 
thelium, may  enter  vessels — e.g.,  clots,  tumors,  parasites,  calcareous  plates; 
and  wire,  horsehair,  etc.,  may  be  purposely  introduced  (p.  397). 

Stagnation  of  the  blood,  or  a  tendency  to  it,  may  be  due  to  local  causes,  as 
ligature  or  other  pressure,  or  dilatation  of  the  vessel  by  aneurism,  varix,  or 
gravity ;  or  to  cardiac  weakness,  low  vascular  tone,  and  prolonged  recum- 
bency, which  act  generally.  Now,  slow  circulation  means  imperfect  nourish- 
ment of  the  tissues,  and,  among  them,  of  the  endothelium  ;  so  stagnation  of 
blood  must  be  regarded  as  acting  partly  by  causing  abnormality  of  endo- 
thelium. 

The  above  causes  frequently  act  together. 

Seats  of  Thrombosis. — Thrombi  are  uncommon  in  the  heart,  but  occur 
upon  inflamed  foci  and  in  parts  which  in  marasmic  states  do  not  empty 
themselves  completely.  In  the  arteries  the  speed  of  the  circulation  is  greatly 
opposed  to  clotting,  as  is  seen  in  aneurism,  in  which  the  effect  of  stopping  or 
impeding  the  flow  is  also  shown  ;  but  extensive  thrombi  do  form,  and  not 
rarely,  upon  abnormal  arterial  surfaces.  In  the  capillaries  clotting  probably 
does  not  occur  during  life  ;  they  consist  of  endothelium  only,  and  are  most 
likely  dead  if  they  cannot  inhibit  clotting.  The  veins  with  their  feeble  cir- 
culation are  the  seat  of  spontaneous  thrombosis,  and  in  them  clots  most  easily 
extend. 

Varieties  of  Thrombi. — Two  kinds  of  clot — the  red,  uniform,  and  the 
pale,  laminated — are  found  in  vessels,  according  as  the  blood  which  coagu- 
lates is  still  or  moving  :  the  former  we  have  met  in  the  "  internal  coagulum  " 
(p.  352)  between  a  wound  and  the  first  collateral,  and  in  the  "  rapid  cure  " 
of  aneurism  ;  the  latter,  in  the  ordinary  cure  of  aneurism.  If  a  small  crystal 
of  salt  is  placed  near  a  vein  in  a  frog's  foot  beneath  a  microscope,  a  pale  clot 
will  form  beneath  the  eye  (Zahn)  as  the  irritant  causes  change  of  the  venous 
endothelium,  either  on  one  side  or  all  round  according  to  the  situation  and 
size  of  the  crystal ;  it  is  due  to  the  successive  adhesion  of  white  corpuscles 
and  deposit  of  fibrin  upon  the  injured  surface,  and  may  be  partial  or  totally 
obstructing.  Once  formed,  a  clot  tends  to  grow,  for  it  acts  like  a  foreign 
body  to  blood.  In  certain  cases  in  which  the  opposing  influences  are  weak, 
thrombi  spread  rapidly  from  vessel  to  vessel  (usually  veins)  and  reach  a 
great  length — continued  thrombi;  they  extend  chiefly  in  a  central  direction, 
and  are  checked  most  often  by  the  quicker  circulation  in  some  larger  vessel, 
into  the  lumen  of  which  their  upper  end  may  project.  There  is  then  much 
danger  that  it  will  be  broken  off  and  become  an  embolus. 

Fate  of  Thrombi. — 1.  Resolution.  This  in  recent  red  clot  occurs  easily, 
as  we  have  seen  in  cure  of  aneurism  by  Esmarch's  bandage ;  what  becomes 
of  the  constituents  of  the  clot  is  unknown  ;  no  symptoms  accompany  its 
disappearance.  2.  Organization  is  a  frequent  result,  described  at  p.  353. 
The  vessels  of  the  new  connective  tissue  may,  especially  in  veins,  become  so 
largely  dilated  as  to  form  a  free  communication  between  the  upper  and  lower 
part,  more  or  less  completely  compensating  for  the  obstruction.  Thus  is  ex- 
plained the  improvement  or  recovery  after  months  from  the  oedematous 
swelling  known  as  white  leg  (phlegmasia  dolens).  3.  Softening  of  two  kinds 
— simple  and  infective — occurs.  In  each  the  clot  breaks  down  centrally  into 
a puriform  fluid,  consisting  almost  entirely  of  granular  debris:  in  the  latter 
case  some  of  the  granules  stain  deeply  with  aniline  colors  and  are  micro- 
cocci ;  in  the  former  no  organisms  are  present.  As  the  softening  approaches 
the  ends  of  the  thrombus,  progressive  clotting  occurs,  but  ultimately  this  may 
fail,  or  some  force  bursts  the  partition  and  the  contents  of  the  central  cavity 
escape  into  the  circulation.  In  a  simple  case  no  harm  comes :  the  clot  is 
canalized  if  both  ends  open,  and  circulation  goes  on  through  it.    In  an  in- 
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fective  case  the  entry  of  portions  of  clot  and  organism  into  the  circulation 
will  be  accompanied  by  symptoms  of  pysemia  (p.  161).  More  frequently  an 
abscess  forms  round  the  vein,  the  softened  focus  bursts  into  it,  and  both  are 
discharged  externally.  Almost  always  a  clot  undergoing  puriform  softening 
has  its  peripheral  end  upon  a  septic  wound  or  infective  inflammation — e.  g., 
acute  necrosis ;  rarely  this  is  not  the  case,  but  a  septic  wound  is  present  at 
a  distance ;  very  rarely  no  wound  by  which  cocci  might  have  entered  is  dis- 
coverable. 

Calcification  is  rare,  except  in  the  prostatic  plexus,  in  which  concretions, 
often  very  numerous,  are  usually  present  after  twenty.    Such  masses  are 


Fig.  158. 


Phleboliths  in  veins  of  neck. 


called  phleboliths.  Fig.  158  represents  an  extraordinary  case  of  phleboliths, 
in  which  Sir  W.  Fergusson  removed  the  concretions  with  a  knife. 

Changes  in  Thrombosed  Vessels. — A  thrombus  usually  excites  more  or 
less  inflammation,  which  results  in  the  adhesion  of  the  wall  to  them  and 
their  organization.  Sometimes,  especially  in  arteries,  a  clot  above  a  ligature 
will  remain  non-adherent  for  many  months.  When  infective  softening 
occurs,  acute  phlebitis  or  arteritis  is  excited,  and  it  may  be  suppurative. 

Thrombosis  of  Veins. — The  feeble  circulation  in  veins  and  their  thin 
and  flaccid  walls  render  them  more  liable  than  other  vessels  to  thrombosis 
from  injury  (p.  236),  pressure,  extension  of  inflammation  from  surrounding 
parts ;  stagnation  of  blood  occurs  in  them  and  new  growths  penetrate  them 
most  easily.  Clots  forming  in  states  of  exhaustion,  and  apparently  in  great 
measure  due  to  feebleness  of  circulation,  are  called  marasmic ;  in  phthisis  and 
malignant  disease  they  are  common  complications,  and  form  usually  in  the 
most  dependent  veins — profunda  and  internal  iliac — whence  they  extend  to 
the  femoral  and  common  iliac ;  they  occur  also  in  the  heart  and  cerebral 
sinuses. 

Signs. — These  are :  1.  Evidence  of  obstruction  to  the  venous  circulation 
in  the  shape  of  cyanosis  or  more  or  less  sudden  oedema,  varying  in  amount 
with  the  magnitude  of  the  veins  affected  and  the  freedom  of  their  anasto- 
moses ;  it  is  best  seen  in  white  leg  after  labor  due  to  thrombosis  of  the  common 


EMBOLISM    AND   THE   NATURE    OF  EMBOLI. 


407 


iliac  vein,  probably  starting  in  a  vein  from  the  uterus.  The  swelling  may  be 
so  tense  that  it  does  not  "  pit;  "  and  if  it  continue  long,  thickening  of  the  con- 
nective tissue  is  sure  to  occur.  2.  The  discovery  of  a  cord-like  hardening  of 
the  vein  where  superficial.  3.  Signs  of  more  or  less  phlebitis  and  periphle- 
bitis, varying  in  intensity  with  the  infective  or  non-infective  nature  of  the 
clot. 

Treatment. — Perfect  rest  must  be  insisted  upon  until  the  thrombus  has 
resolved,  or  until  it  is  probable  that  it  is  securely  fixed  to  the  vessel-wall,  and 
manipulation  of  it  should  be  avoided,  lest  a  portion  be  detached  and  embo- 
lism occur.    Phlebitis,  if  present,  must  be  treated  as  recommended  at  p.  409. 

In  certain  cases  of  infective  softening  of  clots  in  limb-veins,  especially  such 
as  start  from  infective  osteomyelitis,  amputation  after  symptoms  of  pysemia 
have  manifested  themselves  seems  to  have  sometimes  saved  life. 

Persistent  oedema  must  be  treated  by  douching,  friction,  and  massage,  and 
the  constant  application  of  a  Martin's  rubber  bandage  as  tight  as  can  be 
borne. 

Embolism. 

Embolism  means  the  impaction  in  a  vessel  of  some  solid  particle  or  frag- 
ment which  has  gained  access  to  the  blood.  The  solid  particles  are  emboli, 
and  they  vary  much  in  nature,  size,  and  source.  Usually  they  are  furnished 
by  thrombi  in  veins :  either  large  clots,  perhaps  several  inches  long,  are 
mechanically  loosened,  or  fragments  are  swept  off  from  parietal  thrombi  or 
the  ends  of  clots  projecting  from  collateral  into  main  veins,  or  clots  undergo 
simple  or  infective  softening  and  break  down.  Thrombi  on  inflamed  cardiac 
valves  are  common  sources  of  emboli ;  those  in  aneurisms  and  on  calcareous 
plates  in  arteries  much  less  frequent.  Cells  of  malignant  growths  (p.  127) 
often  form  emboli,  and  much  commoner  still  are  the  vegetable  parasites; 
rarely  animal  parasites  enter  the  circulation  ;  fragments  of  calcareous  plates 
in  arteries,  minute  drops  of  fat  from  fractures  (p.  236)  and  contusions,  air, 
which  has  entered  veins,  and  other  substances,  may  similarly  become  impacted 
in  vessels. 

An  embolus  is  stopped  by  the  first  vessel  which  is  too  small  to  allow  it  to 
pass ;  if  from  the  systemic  veins  it  is  usually  in  the  pulmonary  arteries  or 
their  capillaries ;  if  from  the  radicles  of  the  portal  system,  in  the  artery-like 
ramifications  of  the  portal  vein  in  the  liver ;  and  if  from  the  left  heart  or 
systemic  arteries,  in  the  finer  branches  of  these  arteries  or  their  capillaries. 
Commonly  the  impaction  takes  place  where  some  sudden  narrowing  of  the 
vessel  occurs  owing  to  the  giving  off  of  a  branch  (p.  382).  If  the  arrested 
particle  is  hard  and  irregular  and  does  not  block  the  channel,  thrombosis 
occurs  round  it  until  occlusion  is  complete. 

The  local  effects  of  embolism  are :  (1)  obstruction  of  the  circulation  through 
the  occluded  vessel ;  (2)  more  or  less  irritation  according  as  the  embolus  is 
infective  or  non-infective.  For  the  results  of  obstruction  of  arteries  of  different 
sizes,  with  and  without  anastomosing  branches,  see  p.  42.  If  the  embolus  is 
non-infective  and  admits  of  absorption,  this  may  rarely  be  its  fate ;  more 
commonly  it  will  be  organized  ;  but,  though  simple,  it  may  so  injure  an  artery 
as  to  give  rise  to  an  aneurism.  When  infective  (e.  g.,  in  malignant  endocar- 
acute  arteritis  and  dilatation  are  more  likely  to  occur ;  and  suppurative 
arteritis  and  periarteritis  are  common  (p.  161). 

The  general  effects  of  embolism  vary  with  the  functions  of  the  part  supplied 
by  the  blocked  artery;  thus  apoplexy  and  death  may  result  from  embolism 
of  a  large  cerebral  artery.  The  results  of  pulmonary  embolism  are  given  at 
I1-  235  ;  and  those  of  embolism  of  a  systemic  artery  at  pp.  87  and  382. 
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Inflammation  of  Veins  :  Phlebitis. 

Causes. — By  far  the  most  frequent  is  thrombosis.  The  presence  of  a 
thrombus  in  a  vein  probably  always  excites  inflammation  of  the  vessel-wall — 
more  or  less  intense  according  as  the  clot  is  more  or  less  irritant  (p.  406). 
The  causes  of  thrombosis  therefore  come  to  be  causes  of  phlebitis,  and  among 
them  none  is  so  common  as  injury.  The  commonest  form  of  phlebitis  is  the 
traumatic.  In  this  a  vein  is  cut  across  or  otherwise  injured,  it  collapses,  and 
a  clot  forms  in  it  up  to  the  next  pair  of  valves.  If  the  wound  become  septic, 
either  through  the  open  end  of  the  vessel  or  through  its  wall  if  it  have  been 
tied,  the  thrombus  (septic  traumatic)  is  invaded  by  infective  organisms,  probably 
carried  by  migrating  leucocytes,  becomes  more  or  less  markedly  irritant,  often 
undergoes  infective  puriform  softening,  and  tends  to  spread  (p.  406),  induc- 
ing symptoms  of  acute  spreading  phlebitis,  to  which  may  be  added  at  any 
moment  those  of  acute  embolic  pysemia  from  the  entry  into  the  circulation 
of  portions  of  the  infective  clot  (p.  161).  As  an  irritant  clot  spreads,  or 
when  one  forms  at  a  distance  from  a  wound,  the  walls  of  the  containing  vein 
always  become  swollen,  soft,  and  grayish  or  yellowish,  from  inflammatory 
infiltration,  and  often  dotted  with  fine  hemorrhages  ;  and  the  connective  tissue 
round  the  vessel  suffers  similarly,  and  more  or  less  severely — at  times  being 
only  hypersernic  and  infiltrated,  at  others  suppurating  diffusely  or  at  certain 
spots,  giving  rise  to  abscesses  in  which  the  vein  lies  bare  or  into  which  it  opens. 

In  subcutaneous  and  aseptic  wounds  of  veins  a  little  inflammation  of  the 
vein-walls  is  induced  for  repair,  but  is  quite  localized ;  and  the  thrombosis, 
though  sometimes  continued,  often  fails  even  to  obstruct  the  vessel. 

In  non-traumatic  cases,  phlebitis  may  arise  by  extension  from  surrounding 
parts,  the  seats  of  infective  inflammation.  The  adventitia  is  first  affected, 
and  the  morbid  infiltration  with  its  cause  spreads  inwards  until  the  intima  is 
reached  and  sufficiently  altered  to  induce  clotting  upon  it ;  the  clot  then 
becomes  infected  and  irritant,  and  thus  exactly  the  same  results — up  to  peri- 
phlebitic  suppuration  and  infective  puriform  softening  of  the  clot — may  be 
produced  by  infection  from  without  as  by  infection  from  within.  An  excel- 
lent example  of  this  is  found  in  the  not  uncommon  thrombosis  of  the  petrosal 
and  lateral  sinuses,  and  often  of  other  veins  communicating  with  these,  which 
arises  in  suppurative  otitis  media  and  ends  in  infective  softening  of  the  clot 
and  pysemia  or  meningitis  from  infection  of  surrounding  parts.  Again,  in 
acute  infective  osteomyelitis  ending  in  pysemia,  veins  containing  puriform 
clots  are  found  leading  from  the  unopened  abscess  (p.  281).  But  a  suppura- 
tive inflammation  is  not  necessary  to  induce  thrombo-phlebitis,  which  occurs, 
rarely,  it  is  true,  in  veins  leading  from  catarrhal  mucous  membranes — e.g., 
of  the  bladder  in  cystitis ;  the  thrombosis  may  be  continued  to  the  iliac 
veins,  and  may  prove  infective  when  the  cystitis  is  putrid. 

At  first  sight  it  seems  strange  that  thrombosis  of  considerable  vessels, 
especially  veins,  is  not  more  common  in  acute  inflammation.  But  an  expla- 
nation is  probably  to  be  found  in  the  facts  that  the  intima  must  be  altered 
to  induce  thrombosis  by  infection  from  without;  that  this  coat  is  nourished 
from  the  lumen  of  the  vessel  itself,  and  that  the  vasa  vasorum  normally 
penetrate  only  the  adventitia — an  arrangement  rendering  the  two  inner  coats 
little  prone  to  inflame.    The  adventitia  alone  is  often  affected. 

In  a  number  of  cases  no  cause  is  discoverable:  there  has  been  no  injury,  no 
previous  inflammation.  Such  cases  are  styled  idiopathic,  and  occur  mostly  in 
varicose  saphena  veins.  Occasionally  in  these  cases  the  irritant  in  the  clot, 
whatever  its  nature  may  be,  is  sufficient  to  induce  softening  of  the  clot  and 
suppuration  around  the  vein,  perhaps  at  several  spots.    In  other  much  rarer 
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instances,  death  with  symptoms  of  acute  septicaemia  may  occur,  although  no 
wound  and  no  puriform  softening  of  the  clot  is  found.  In  these  cases  an 
irritant  thrombosis  is  probably  the  primary  event,  but  we  are  in  the  dark  as 
to  its  etiology.  Sir  J.  Paget  has  noticed  that  recurrent  phlebitis,  usually 
of  the  internal  saphenous,  is  apt  to  occur  in  gouty  people. 

Symptoms. — When  the  affected  veins  are  superficial,  as  they  usually  are 
in  the  idiopathic  variety,  a  firm,  tender  cord,  obviously  a  thrombosed  vein, 
is  felt,  and  over  it  the  skin  is  swollen  and  reddened  in  a  broad,  ill-defined 
band.  The  affected  vein  is  frequently  varicose,  and  its  tortuosity  is  very 
evident.  There  may  be  much  spontaneous  pain,  or  only  a  dull  aching, 
increased  by  movement.  Abscess  is  recognized  by  increasing  localized  red- 
ness, oedema  and  tenderness  of  skin,  and  progressive  softening ;  but  clots  in 
varicose  dilatations  fluctuate  most  perfectly.  The  general  symptoms  are 
usually  slight,  but  may  be  of  very  severe  septic  type,  and  even  fatal. 

When  a  deep  vein  is  affected,  as  is  usual  in  septic  cases  and  may  be  in 
idiopathic,  with  the  exception  of  perhaps  some  tenderness  and  pain  along  its 
course,  the  local  signs  of  inflammation  are  wanting.  The  diagnosis  will  rest 
upon  the  occurrence  of  oedema  in  the  area  drained  by  the  thrombosed  trunk. 
When  this  is  small,  nothing  is  usually  known  of  it  until,  in  septic  wounds, 
its  presence  is  inferred  from  the  occurrence  of  symptoms  of  embolic  pyaemia, 
or,  in  simple  cases,  from  the  phenomena  of  embolism. 

The  results  of  simple  thrombo-phlebitis  may  be  quick  disappearance  of  all 
symptoms,  or  obliteration  of  the  vein  and  chronic  thickening  around  it ; 
oedema,  permanent  or  lasting  many  months,  and  disappearing  as  vessels  open 
up  through  the  organized  clot ;  and  simple  embolism  is  its  great  danger. 
In  the  case  of  septic  and  infective  phlebitis,  the  formation  and  opening  of  a 
periphlebitic  abscess  must  be  regarded  as  favorable ;  septicaemia  and  infect- 
ive embolism  are  the  dangers. 

Treatment. — The  first  point  is  by  absolute  rest  and  avoidance  of  all 
manipulation  to  reduce  the  chance  of  displacement  of  the  clot  and  embolism 
to  a  minimum.  A  case  of  phlebitis  should  not  be  allowed  to  walk  at  all  if 
it  can  possibly  be  avoided. 

With  regard  to  the  inflammation,  belladonna  and  glycerine  freely  applied, 
and  assiduous  fomentation  are  the  best  remedies.  If  one  or  more  abscesses 
form,  they  should  be  opened  aseptically. 

The  only  satisfactory  treatment  of  septic  phlebitis  is  prophylactic,  by 
antiseptics  ;  once  the  disease  has  started,  it  is  impossible  to  apply  antiseptics 
to  its  seat.  Rarely,  after  signs  of  septic  embolism  have  occurred,  life  seems 
to  be  saved  by  amputation  well  above  the  wound  or  focus  of  inflammation  : 
and  similar  treatment  may  be  proper  in  idiopathic  and  septic  traumatic 
osteomyelitis. 

Persistent  oedema  must  be  treated  as  directed  at  p.  407,  after  all  danger 
of  shifting  of  the  clot  is  over ;  if  very  marked,  the  prognosis  as  to  complete 
recovery  is  not  good. 

Varicose  Veins. 

Causes. — (1)  Heightened  intravenous  pressure,  due  (a)  to  obstruction  to 
the  return  of  blood  to  the  right  auricle  by  pressure  on  veins,  thrombosis,  or 
obstructive  lung  or  heart  disease ;  (b)  to  gravity.  This  does  not  affect  the 
driving  force  of  the  circulation  in  any  way,  but  it  increases  the  pressure 
upon  the  vein-wall  in  proportion  to  the  height  of  the  column  of  blood  count- 
ing from  the  top  of  the  head.  In  the  lower  limb  gravity  is  a  very  important 
moment,  for  it  dilates  the  veins,  and  if  allowed  to  act  continuously  renders 
the  dilatation  permanent,    (c)  To  the  forcing  of  too  large  a  quantity  of 


410 


INJURIES   AND   DISEASES'  OF    THE  VEINS. 


blood  into  veins,  as  when  in  severe,  sustained  muscular  effort  the  blood  in 
the  deep  veins  is  squeezed  into  the  saphenre  faster  than  these  trunks  can 
empty  themselves  (Gay).  Varicose  aneurism  and  aneurismal  varix  afford 
other  examples.  (2)  Impaired  strength  of  wall  due  (a)  to  periphlebitis,  (b) 
to  fatigue  of  muscle  and  nerve  in  general  from  overwork,  heat,  etc.;  (c)  to 
congenital  deficiency ;  for,  ■  though  varicose  veins  are  not  congenital,  the 
tendency  to  them  is  distinctly  hereditary.  Some  inherent  defect  seems  to 
be  the  only  possible  explanation  of  cases  which  occur  often  without  any 
obvious  obstruction  in  apparently  healthy  young  people.  (d)  To  lack  of 
support.    Several  causes  often  act  together. 

The  disease  is  fairly  common  after  fifteen  or  sixteen,  and  becomes  still 
commoner  up  to  middle  life,  then  the  tendency  to  it  declines.  As  would  be 
expected,  it  is  commoner  in  tall  than  in  short  people,  in  the  weak  and  seden- 
tary than  in  the  strong  and  active,  and  especially  in  those  (laundresses,  shop 
assistants)  who  have  much  standing,  as  opposed  to  walking,  to  do.  In 
women,  the  pressure  of  the  pregnant  uterus  on  the  iliac  veins  is  a  frequent 
cause. 

Seats. — Chiefly  the  legs  (especially  internal  saphena),  the  spermatic 
cords  (varicocele),  labia  majora,  and  the  rectum  (piles)  ;  but  pressure  will 
produce  varix  anywhere.  .Probably  the  explanations  given  of  the  greater 
frequency  with  which  the  left  spermatic  and  internal  saphenous  veins  are 
affected,  viz.,  the  opening  at  right  angles  into  the  renal  of  the  former,  the 
pressure  of  a  loaded  rectum  in  the  latter,  are  insufficient. 

Morbid  Anatomy. — As  a  result  of  the  above  causes,  veins  dilate,  and  at 
first  the  dilatation  is  easily  recovered  from,  if  the  causes  are  removed  ;  but  if 
they  continue  or  are  often  repeated,  the  dilatation  becomes  permanent,  and 
the  vein-wall  thickens  by  development  of  fibroid  tissue  in  the  media.  The 
vein  not  only  widens  but  also  lengthens  and  bends  upon  itself,  assuming  a 
tortuous  or  serpentine  form.  Dilatation  is  most  marked  upon  the  convex- 
ities of  bends,  immediately  above  valves,  and  where  subcutaneous  join  deep 
veins — i.  e.,  in  the  popliteal  space  and  groin.  At  such  spots  dilatation  often 
exceeds  hypertrophy,  and  large  thin-walled  cavities,  covered  by  atrophied 
skin,  occur.  They  may  rupture,  or  the  septa  between  contiguous  sacs  or 
bends  may  be  perforated,  when  a  multilocular  cavity  results.  If  a  number 
of  contiguous  veins  are  affected  and  this  intercommunication  is  carried  to 
any  great  extent,  an  ill-defined  spongy  swelling,  consisting  of  a  kind  of 
cavernous  tissue,  is  produced. 

As  dilatation  proceeds,  the  valves  become  incompetent,  and  the  assist- 
ance which  muscular  contraction  gives  to  the  venous  circulation  is  then  an- 
nulled. 

All  the  veins  of  the  lower  limb  are  never  equally  varicose ;  the  superficial 
veins  suffer  earlier  than  the  deep,  being  less  supported  ;  sometimes  the  in- 
ternal, sometimes  the  external  saphenous  vein  is  chiefly  affected  ;  now  the 
main  trunk  is  the  prominent  object,  now  its  branches ;  in  some  cases  one  or 
two  masses  of  cavernous  structure,  coarse  or  fine,  are  alone  present. 

Transudation  of  fluid  and  escape  of  corpuscles  is  increased,  sometimes  so 
much  as  to  cause  some  oedema  of  the  foot  and  leg :  and  commonly  more  or 
less  chronic  thickening  of  connective  tissue  results,  so  that  when  a  vein  is 
empty,  the  finger  detects  a  hard-edged  groove. 

Symptoms. — Often  with  very  marked  varix  of  leg  veins  there  are  no 
symptoms ;  sometimes  there  is  sense  of  weight,  aching,  and  slight  oedema, 
especially  after  standing  or  much  exercise ;  but  quite  a  small  patch  of  small 
dilated  veins  may  be  the  source  of  much  pain  and  tenderness.  In  special 
parts,  special  symptoms  arise,  and  naturally,  piles  more  often  than  vari- 
cocele give  rise  to  inconvenience.    In  the  upright  position  dilated  veins  are 
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seen  and  felt  as  tense,  compressible,  rounded,  tortuous  cords,  often  irregular 
from  the  presence  of  sac-like  pouches,  over  which  the  skin  may  be  quite  thin 
and  bluish.  The  grooves  felt  when  the  limb  is  raised  are  characteristic. 
Spongy  masses  caused  by  twists  or  by  dilatation  of  neighboring  vessels  and 
their  inter-communication  are  common  ;  also  purplish  swellings  in  the  skin 
in  which  small  vessels  are  numerous. 

Complications  are  chiefly  the  effects  of  stasis  and  malnutrition.  Pig- 
mentation of  legs  from  escape  of  red  corpuscles  is  common.  The  tissues  are 
more  or  less  (Edematous  and  thickened,  their  resistance  is  much  lowered,  and 
obstinate  catarrh  of  mucous  membranes  or  eczema  of  skin  is  excited  by  slight 
injuries;  ulcers  form  easily,  are  difficult  to  cure,  and  tend  to  recur  after 
healing  (p.  72)  ;  varicose  veins  are  the  usual  seat  of  thrombosis  often  accom- 
panied by  phlebitis,  perhaps  ending  in  abscess  (p.  409)  ;  calcification  of 
thrombi  may  lead  to  phlebolitlis  (p.  406)  ;  lastly,  a  thin  spot  may  burst  and 
give  rise  to  the  most  profuse  hemorrhage,  as  there  may  be  no  valves  between 
the  aperture  and  the  heart. 

Treatment  may  be  palliative  or  radical.  The  first  point  is  to  remove  any 
cause,  any  constricting  band,  compressing  tumor,  or  dropsical  effusion,  con- 
stipation and  overloaded  bowels,  excessive  use  of  a  part,  prolonged  standing, 
lack  of  exercise,  and  general  or  cardiac  feebleness ;  with  regard  to  catarrh 
or  eczema,  it  should  be  cured  as  soon  as  possible,  for  it  injures  the  vessel- 
walls  and  keeps  the  veins  abnormally  full.  When  upright,  the  patient 
should  have  the  dilated  veins  supported  by  an  elastic  stocking  or  a  well- 
applied  Martin's  rubber-bandage,  or  the  effect  of  gravity  may  be  lessened  in 
varicocele  by  wearing  a  suspensory  bandage  and  shortening  the  column  of 
blood.  When  lying,  it  is  an  excellent  plan,  if*  the  legs  are  affected,  to  have 
the  foot  of  the  bed  decidedly  raised.  Friction  with  a  flesh-brush  in  the 
course  of  the  blood  is  strongly  recommended  by  Mr.  Vincent,  and  a  cold 
douche  night  and  morning  is  certainly  beneficial. 

Under  such  treatment  early  stages  of  varix  may  subside ;  mere  removal 
of  the  cause  is  often  sufficient,  as  is  seen  in  women  after  labor.  In  other 
cases  the  above  measures  will  keep  patients  quite  comfortable. 

Fig.  159. 


Twisted  sutures  applied  for  varicose  veins. 


But  if  the  patient  suffers  much  from  weight  or  pain  in  the  part,  or  from 
obstinate  or  frequently  recurrent  eczema  or  ulceration,  or  is  in  danger  of 
hemorrhage  from  rupture  of  a  sac,  radical  measures  must  be  resorted  to. 
There  are  many  methods  of  operating.  Varicose  trunks  are  best  treated  by 
H.  Lee's  operation.  The  surgeon  pinches  up  the  vein  between  his  finger  and 
thumb  and  passes  needles  behind  it  at  selected  points ;  on  the  skin  along  the 
vein  bits  of  bougie  or  drainage  tube  are  laid  opposite  the  pins,  and  figure- 
of-8  sutures  are  made  over  them  round  the  ends  of  the  pins,  the  points  of 
which  are  cut  off.    The  pins  are  inserted  in  pairs  about  three-quarters  of  an 
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inch  apart,  and  between  each  pair  the  vein  is  now  divided  with  a  very  sharp 
tenotome  passed  beneath  it.  The  pins  are  left  in  till  the  vein  feels  throm- 
bosed, or  until  slight  ulceration  is  caused.  Instead  of  protecting  the  skin, 
Sir  W.  Fergusson  used  to  divide  it  over  the  vein  and  place  the  ligature  in 
the  groove,  thus  occluding  the  vein  more  certainly  and  avoiding  the  pain  of 
pressure  on  the  skin.    The  little  wounds  are  rather  long  healing. 

Prof.  John  Wood  employs  subcutaneous  acupressure  as  follows :  he  first, 
with  needle  and  thread,  draws  a  wire  loop  across  behind  the  vein,  then 
passes  a  special  pin  (Fig.  160)  through  the  same  openings,  between  the  vein 


Fig.  160. 


Wood's  method  of  treating  varicose  veins. 


and  the  skin.  The  wire  loop  is  then  slipped  over  the  pin  and  its  ends  crossed 
and  twisted  round  the  shaft.  By  daily  twisting  of  the  pin  on  its  axis,  the 
vein  may  be  completely  cut  through,  or,  at  any  time,  the  pins  may  be  with- 
drawn and  the  wire  loop  afterward.  The  method  is  more  painful  than  Lee's, 
and,  one  would  think,  more  dangerous. 

Should  these  methods  fail  or  be  unsuitable,  the  most  radical  one  of  dissecting 
out  the  veins  is  left.  The  great  length  of  the  incisions  is  a  serious  objection 
in  many  cases.  Ulcers  and  eczema  should  be  quite  healed,  and  the  operation 
done  with  scrupulous  antiseptic  precautions.  Indeed,  these  should  never  be 
omitted  in  operations  upon  veins,  no  matter  how  slight,  for  the  danger  is  that 
of  septic-thrombo-phlebitis,  and  a  death  from  an  operation  on  varicose  veins 
is  a  great  surgical  misfortune. 

Purple  masses  of  small  veins  may  be  best  treated  like  nsevi,  by  the  cautery, 
electrolysis,  or  excision. 

After  these  operations  preventive  treatment  should  be  employed,  for  the 
disease  is  very  likely  to  appear  in  other  veins. 


CHAPTER  XXXI. 

INJUKIES  AND  DISEASES  OF  NEEVES. 

Injuries  of  nerves  may  be  divided  into  (1)  those  which  do  not,  and  (2) 
those  which  do  interrupt  their  conducting  power.  This  depends  upon  the 
integrity  of  the  axis  cylinders — delicate  structures  which  may  be  destroyed, 
even  though  the  physical  continuity  of  the  nerve  is  maintained  by  its  con- 
nective tissue.  But  the  nature  of  the  violence  which  causes  the  injury  is 
also  of  importance,  and  is  the  usual  basis  for  the  classification  of  injuries. 


INJURIES  OF  NERVES 
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Compression  is  a  frequent  cause  of  nervous  symptoms.  In  its  slighter 
forms  it  causes  a  part  to  "  go  to  sleep ;"  thus  after  pressure  on  the  sciatic  in 
sitting  the  leg  tingles,  and  feels  numb  and  powerless,  recovering  completely 
in  a  few  minutes.  This  pressure  is  slight  and  indirect ;  but  Weir  Mitchell 
has  shown  that  direct  pressure  of  ten  pounds  on  the  square  inch  applied  by 
a  mercurial  column  breaks  up  the  medullary  sheaths,  and  interrupts  motor 
impulses  for  a  short  time — a  result  sometimes  seen  in  the  so-called  "  Sunday- 
morning"  paralyses  of  the  musculo-spiral  or  ulna  after  sleeping  with  the  arm 
under  the  head  or  body,  or  resting  on  a  sharpish  edge — e.  g.,  the  top  of  a 
chair ;  and  the  paralysis  may  now  last  so  long  as  to  indicate  destruction  of 
the  axis  cylinders.  Sensation,  too,  may  disappear,  but  it  is  always  preserved 
longer  than  motion,  the  perceptive  centres  being  excited  by  much  slighter 
stimuli  than  the  muscles.  Similar  paralyses  are  not  uncommon  from  the 
pressure  of  crutches  (crutch-palsy).  Nerves  are  not  infrequently  paralyzed 
as  a  result  of  pinching  with  forceps  during  operations,  and  sometimes  they 
are  ligated  by  mistake,  the  result  being  paralysis  as  complete  as  after  section. 
Even  the  more  severe  cases  of  this  kind  usually  recover  after  some  months, 
for  the  ends  of  the  nerve  are  together,  though  its  physiological  continuity  is 
gone. 

Frequently  nerves  are  exposed  to  constant  pressure  from  more  or  less 
slowly  growing  tumors,  aneurisms,  etc.  Up  to  a  certain  point  they  stretch 
or  slip  aside,  and  adapt  themselves  to  altered  circumstances;  beyond  this, 
they  atrophy.  As  the  limit  is  reached,  neuralgia  frequently  results,  and  the 
involvement  of  nerves  in  tumors,  laying  bare  in  aneurisms,  or  compression 
against  or  in  some  resisting  structure  (e.  g.,  callus)  excites  much  pain. 

Contusion. — The  ulnar  nerve  is  frequently  struck  where  it  lies  between 
the  inner  epicondyle  and  the  olecranon ;  but  most  of  the  force  usually  falls 
on  the  bones.  The  result  is  some  local  pain  with  tingling  and  numbness  of 
the  two  inner  fingers.  Rarely,  sufficient  force  acts  on  the  ulnar  or  other 
nerve  to  cause  more  or  less  lasting  paralysis.  Occasionally  fragments  in 
fractures  and  heads  of  dislocated  bones  contuse  nerves  sufficiently  to  cause 
symptoms ;  the  musculo-spiral  at  the  middle  of  the  arm  and  the  ulnar  at  the 
elbow  most  often  suffer. 

Strain. — Deliberate  stretching  with  the  finger  and  thumb  of  a  large  nerve 
does  not  cause  paralysis ;  but  in  dislocations  and  fractures,  especially  such 
as  result  from  machinery  accidents,  paralysis  is  a  rare  occurrence.  In  sim- 
ple injuries  it  may  be  taken  as  certain  that  laceration  has  not  broken  the 
physical  continuity  of  any  large  nerves.  Dislocation  of  the  ulnar  from  be- 
hind  the  epicondyle,  with  subsequent  paralysis,  has  happened  in  fighting. 

As  to  treatment  of  the  above  injuries,  any  source  of  pressure  should  be  re- 
moved where  possible.  A  nerve  may  be  dissected  out  from  scar-tissue;  or 
when  it  is  compressed  by  fibroid  tissue  in  or  around  it,  stretching  may  restore 
its  functions.  The  tendency  in  all  injuries  due  to  the  above  causes  is  toward 
recovery,  though  this  may  not  be  complete  for  many  months.  The  operation 
of  suturing  the  ends  is  therefore  unnecessary,  at  least  until  it  is  certain  that 
physiological  continuity  will  not  be  reestablished. 

To  prevent  wasting  of  muscles,  warmth,  massage,  and  electricity  must  be 
regularly  employed. 

The  chief  danger  in  all  the  above  cases  is  that  chronic  neuritis  (q.  v.)  may 
ensue. 

Wounds. — We  have  incised,  punctured,  contused,  and  lacerated  wound3, 
causing  complete  or  partial  division  of  nerves. 

Nerve-trunks  are  commonly  divided  by  wounds  from  sharp  instruments, 
glass,  etc.,  such  a3  are  very  common  about  the  fingers,  hand,  and  wrist. 
Having  but  little  elasticity,  their  ends  do  not  separate  more  than  an  eighth 


414 


INJUKIES   AND  DISEASES   OF  NERVES. 


of  an  inch,  if  so  much ;  but  if  union  does  not  take  place,  they  are  slowly- 
drawn  apart  to  a  distance  of  two  to  three  centimetres  or  more,  by  such 
movements  of  the  limb  as  would  stretch  the  nerve-trunk.  The  surfaces  of 
section  are  rather  swollen  and  look  frayed  out,  the  nerve  fibres  shortening 
less  than  the  neurilemmata  which  contain  some  elastic  tissue.  In  amputa- 
tions, the  retracted  muscles  often  leave  the  nerve  ends  hanging  out  on  the 
face  of  the  stump. 

A  pointed  instrument  will  do  little  or  much  damage  in  its  passage  through 
a  nerve,  according  to  its  size  and  the  nature  of  its  edges ;  division  of  a  few 
fibres  or  of  the  whole  nerve  may  result. 

Contusions  rarely  destroy  the  continuity  of  nerves,  even  when  they  tear 
skin,  pulpify  muscle,  and  crush  bones ;  but  a  nerve  may  be  so  crushed  that 
it  subsequently  sloughs.  This  sometimes  happens  from  gunshot  violence, 
but,  as  a  rule,  the  nerve  is  partially  or  completely  torn  through.  Nerves 
move  out  of  the  way  of  shot  much  less  often  than  vessels  (Fisher).  When 
lacerated  thus  or  in  the  tearing  off  of  a  part,  the  irregular  ends  hang  long 
on  the  surface  of  the  wound,  and  ecchymoses  from  stretching  are  found  in 
its  sheath  much  higher  up. 

Kesults  of  Section  of  Nerves.  Degeneration  and  Regeneration. — 
Catteris  paribus,  partial  section  or  interruption  of  the  physiological  continuity 
only  of  a  nerve  is  more  favorable  than  complete  section,  as  the  ends  are  held 
together.  Speaking  of  complete  division,  the  most  favorable  case  for  union 
and  restoration  of  function  is  that  of  a  clean-cut  transverse  section  with  the 
ends  immediately  sewn  together,  and  the  wound  aseptic.  Then  the  usual 
round-celled  exudation  (nerve-callus)  infiltrates  the  cut  ends,  causing  them 
to  swell  up,  and  also  fills  up  the  gap  between  them.  In  a  few  days  the  callus 
becomes  firm,  holds  the  ends  together,  and  appears  as  a  fusiform  swelling 
upon  the  nerve-cord. 

Exceptionally,  divided  nerves  unite  without  suture;  usually  the  ends 
separate  an  inch  or  more  and  both  swell  up  into  firm  knobs,  perhaps  twice 
as  wide  as  the  nerve.  Subsequently  the  distal  portion  of  the  nerve  with  its 
knob  becomes  gray,  atrophied,  hard  to  find  and  to  separate  from  the  sur- 
rounding connective  tissue ;  the  central  end  remains  swollen,  tender,  and 
often  spontaneously  painful. 

Histology. — Axis  cylinders,  being  long  drawn-out  processes  of  cells,  natu- 
rally degenerate  when  cut  off  from  their  parent  cells.  The  motor  nerves 
spring  from  anterior  cornual  cells  in  the  cord,  the  sensory  fibres  are  con- 
nected with  the  ganglia  on  the  posterior  roots ;  consequently,  sections  of 
spinal  nerves  below  the  latter  ganglia  result  in  speedy  degeneration  of  the 
peripheral  portion  simultaneously  along  its  whole  length ;  whilst,  with  the 
exception  of  a  few  fibrils,  (probably  recurrent),  the  central  end  remains 
sound.  The  peripheral  degeneration  occurs  almost  always,  if  not  always,  in 
man,  and  is  permanent  unless  physical  union  with  the  central  end  occurs; 
then  regeneration  is  probable. 

The  dates  at  which  the  following  degenerative  changes  occur  vary  some- 
what in  different  animals.  First,  the  nuclei  of  the  primitive  sheath  swell, 
multiply,  and  protoplasm  accumulates  around  them  and  elsewhere  in  the 
sheath,  and  at  the  same  time  the  medullary  sheath  breaks  up  into  larger 
and  smaller  drops  of  myelin.  In  four  or  five  days  these,  changes  are  well 
marked,  and  the  axis  cylinders  are  interrupted  at  many  points ;  they  ulti- 
mately disappear.  The  granular  protoplasm,  containing  fat  drops,  increases 
at  the  expense  of  the  myelin  until  the  primitive  sheaths,  containing  proto- 
plasm and  several  nuclei,  alone  remain  (middle  of  third  month).  Ulti- 
mately, in  the  absence  of  regeneration,  a  fibrous  cord  results. 

Regeneration  occurs  as  follows:  both  ends  swell  and  unite  as  above 
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described.  The  infiltrating  cells  become  vascularized,  undergo  the  usual 
changes  of  granulation-tissue,  and  form  a  provisional  callus,  through  which 
regeneration  of  the  nerve  takes  place  by  growth  of  the  axis  cylinders  in  the 
central  ends.  There  is  no  sign  of  this  until  the  middle  of  the  fourth  week 
or  later ;  then  it  would  seem  that  new  fibres  spring  from  the  central  axis 
cylinders  at  nodes  close  above  the  section.  A  cylinder  may  split  into  two 
new  fibres,  and  these  divide  further,  or  a  small  brush  of  fibres  may  at  once 
form.  They  grow  down  into  and  between  the  old  primitive  sheaths,  passing 
very  sinuously  through  the  callus.  At  first  pale,  the  new  fibres  acquire  ulti- 
mately a  medullary  sheath  with  nodes  of  Ranvier;  these  are  doubtless 
furnished  by  connective-tissue  elements,  whilst  the  axis  cylinders,  as  in 
normal  development  (Balfour),  grow  out  from  the  centre  (Ranvier,  Neu- 
mann, Eichhorst).  The  whole  process  may  be  complete  in  three  months  in 
animals,  but  in  man  a  year  or  longer  is  usually  required.  It  is  more  rapid 
in  the  young  than  the  old,  and  is  uncertain  if  the  ends  are  not  in  contact ; 
it  may  occur,  however,  if  they  are  brought  within  one-half  inch  by  suture. 
Provided  the  ends  are  brought  together,  the  excision  of  a  piece  makes  no 
difference.    Sensation  returns  long  before  motion. 

From  experiments  on  animals,  some  writers  support  a  healing  of  nerve 
without  degeneration  of  the  peripheral  end ;  the  fibres  are  said  to  become 
connected  by  processes  of  the  connective-tissue  cells,  and  union  is  complete 
in  three  weeks.  Gluck  succeeded  in  transplanting  an  excised  piece  of  a 
rabbit's  nerve  into  the  sciatic  of  a  hen ;  but  the  experiment  has  failed  in 
man  (Albert).  This  early  union  is  very  rare,  even  in  animals.  It  is  some- 
times called  "  primary." 

Early  symptoms  of  section. — It  is  not  always  easy  to  detect  the  division  of 
a  nerve  of  mixed  or  pure  function.  We  should  expect  section  of  a  nerve  to 
annul  its  function  ;  and  so,  doubtless,  it  does,  but  the  annulment  may  be 
concealed,  especially  as  regards  sensation.  Section  of  any  sensory  nerve 
gives  an  area  of  maximum  insensitiveness,  which  is  limited  in  relation  to  the 
entire  area  of  distribution  of  the  nerve.  From  this  central  region  feeling 
increases  as  we  pass  outwards,  a  fact  explained  chiefly  by  the  anastomoses, 
coarse  and  microscopic,  which  nerves  enter  into.  The  tactile  corpuscles  at 
the  margins  of  two  contiguous  sensory  areae  seem  to  be  supplied  almost 
equally  by  the  nerve  of  each.  Moreover,  the  vibrations  set  up  by  tactile 
impressions  upon  an  anaesthetic  part  may  extend  to  neighboring  tactile  cor- 
puscles of  which  the  nerve-supply  is  normal.  This  indirect,  together  with 
the  former  direct,  sensation,  constitutes  the  sensibilite  supplee  of  Letievant. 
It  varies  greatly  in  different  people,  and,  together  with  the  area  of  the 
maximum  anaesthesia,  must  be  determined  by  a  careful  examination  soon 
after  any  injury  of  a  sensory  nerve  ;  later,  fresh  injury  or  neuritis  may  have 
caused  much  change.  For  this  examination,  blindfold  the  patient,  and  sup- 
port thoroughly  the  suspected  part  that  it  may  not  move  as  a  whole ;  then 
lightly  go  over  the  whole  surface  with  a  needle,  find  the  most  insensitive 
area  and  pass  outward  from  this  until  feeling  is  acute  as  on  the  normal  side. 
It  is  necessary  to  try  the  same  spots  several  times,  as  patients  often  think 
they  feel  without  really  doing  so.  Usually  the  loss  of  sensation  after  section 
of  a  pure  sensory  or  mixed  nerve  is  such  as  to  leave  no  doubt  as  to  the 
nature  of  the  injury.  As  regards  motion,  we  can  usually  detect  with  ease 
which  muscles  are  paralyzed  after  section  of  a  motor  nerve ;  but  it  may  be 
difficult  or  impossible  to  do  so  when  other  muscles  can  produce,  though  less 
strongly,  the  movements  of  those  paralyzed. 

Later  effects  of  section. — When  a  purely  motor  nerve — e.  g.,  facial — is 
cut,  rapid  wasting  of  the  muscles  results.  The  superficial  parts  may  suffer 
secondarily  from  loss  of  that  hyperaemia  which  attends  the  contraction  of 
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muscles,  but  otherwise  they  remain  unchanged.  If  a  growing  part  is 
deprived  of  motion,  development  of  all  its  tissues  will  be  imperfect.  The 
effect  of  section  of  a  purely  sensory  nerve  is  best  seen  in  the  fifth.  It  was 
thought  that  intracranial  division  of  this  nerve  produced  keratitis,  panoph- 
thalmitis, and  ulcers  on  mucous  membranes ;  but  these  lesions  are  now 
regarded  as  due  to  neglected,  because  unfelt,  injuries. 

In  spinal  nerves  we  have  not  only  motor  and  sensory,  but  also  numerous 
vasomotor  fibres.  Active  hypersemia,  which  might  a  priori  have  been 
expected  from  section  of  such  nerves,  has  not  been  noted ;  but  soon  the  skin 
supplied  by  the  divided  nerve  becomes  bluish  from  passive  congestion,  lax, 
cold,  prone  to  chilblains,  bullous  eruptions,  and  slowly  spreading  ulcerations, 
which  may  extend  to  the  bones  of  a  part,  or  destroy  the  ends  of  fingers  and 
show  no  tendency  to  heal.  Sometimes,  especially  upon  the  fingers  and  toes, 
and  after  contused  or  lacerated  and  often  incomplete  divisions  of  nerves,  the 
skin  becomes  thin,  tense,  shiny,  hairless,  and  the  seat  of  intense  neuralgic 
pain  (causalgia),  a  condition  known  as  "  glossy  skin  "  (Paget).  Hair  may 
grow  excessively,  sweat  may  be  diminished  or  increased  on  such  parts,  nails 
become  curved,  opaque,  furrowed,  and  brittle. 

Changes  in  muscles  are  even  more  marked.  These  atrophy  much  more 
quickly  than  when  merely  kept  at  rest,  and  more  quickly  after  an  irritant 
lesion  of  nerve  than  after  simple  section.  The  fibres  lose  their  cross-stria- 
tion,  degenerate  and  shrink,  whilst  their  nuclei  multiply,  the  interstitial  con- 
nective tissue  increases  pari  passu  (sclerosis),  and  sometimes  becomes  so  loaded 
with  fat  that  the  shrinking  of  muscle  is  concealed.  Adaptive  shortening  of 
unopposed  muscles,  whether  paralyzed  or  not,  is  common  and  leads  to  deformity. 

Bones  of  paralyzed  parts  atrophy  or  fail  in  development.  Joints  become 
stiff  and  painful,  and  it  is  said  that  in  cases  of  irritant  lesion  and  neuritis, 
they  (e.  g.,  finger-joints)  may  suffer  as  in  ataxy  (p.  332). 

How  far  these  changes  are  due  to  vasomoter  disturbance  and  lack  of  exer- 
cise, how  far  to  some  "  trophic  "  influence  of  the  central  nervous  system,  it  is 
impossible  to  say.    Regeneration  of  a  nerve  stops  them  all. 

Reaction  to  Electricity  of  Nerve  and  Muscle  after  Injury  of 
Nerve. — Pressure  and  other  slight  injuries  usually  have  no  effect ;  but  when 
the  physiological  continuity  of  a  motor  nerve  is  interrupted,  very  character- 
istic changes  occur,  grouped  together  by  Erb  under  the  name  of  reaction  of 
degeneration. 

The  peripheral  end  of  the  nerve  under  these  circumstances  rapidly  loses 
excitability  and  conducting  power  as  its  fibres  degenerate;  both  are  gone  by 
the  end  of  the  second  week,  or  rather  earlier.  If,  however,  regeneration  (p. 
414)  takes  place,  these  properties  reappear,  first  in  the  more  central,  then  in 
the  more  peripheral  part,  and  conducting  power  is  said  to  return  first  (Erb). 
Excitability  reappears  as  the  new  fibres  acquire  medullary  sheaths. 

To  faradism  muscles  behave  just  like  the  nerves — i.  e.,  they  rapidly  fail  to 
respond  to  the  stimulus ;  but  to  the  slowly  interrupted  constant  current  they 
react  differently.  To  this  stimulus  during  the  first  week  the  excitability 
diminishes,  but  then  it  rises  until  currents  which  have  no  effect  on  normal 
muscles  cause  strong  contractions  of  those  paralyzed,  and  the  contractions 
differ  from  normal  twitchings  in  being  slow  and  drawn  out.  This  state  lasts 
perhaps  six  or  eight  weeks,  and  then  excitability  gradually  disappears  unless 
regeneration  occurs.  After  four  months  the  paralyzed  muscles  will  not  usually 
react  to  any  form  of  electricity.  They  behave  to  mechanical  stimuli  just  as 
to  the  galvanic.  It  is  obvious  that  these  signs  are  of  great  importance  in 
investigating  the  nature  of  an  injury  of  some  standing,  from  the  point  of  view 
of  both  diagnosis  and  prognosis. 
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Treatment. — Complete  section  of  a  nerve  is  always,  when  possible,  to  be 
treated  by  suture  of  the  ends,  no  matter  whether  the  injury  be  recent  or  old, 
provided,  of  course,  that  in  the  latter  case  spontaneous  recovery  is  not  cer- 
tainly occurring,  and  it  rarely  does  without  suture. 

Suture  of  a  nerve  is  performed  with  the  finest  catgut  and  a  small  round 
sewing  needle,  which  will  injure  but  few  fibres  in  passing  through  the  central 
end.  Trim  the  ends  till  they  fit  accurately,  then  pass  a  suture  of  support 
through  them  about  1  cm.  from  the  section,  and  two  or  more  sutures  of  ap- 
position close  to  the  cut  surfaces.  Treat  the  wound  most  carefully,  and  fix 
the  limb  so  as  to  take  off  all  tension  from  the  nerve. 

In  old  cases,  and  whenever  a  search  for  an  end  is  necessary,  apply 
Esmarch's  bandage,  make  a  free  incision,  cut  down  upon  the  upper  end, 
which  often  will  have  been  felt  or  discovered  by  its  tenderness,  and  then  seek 
for  the  lower  end;  finding  this  is  the  first  difficulty.  Now  cut  off  all  or  part 
of  the  bulbous  ends,  according  to  the  distance  between  the  ends,  and  sew  them 
together.  In  some  cases  no  position  of  the  limb,  even  when  coupled  with 
stretching  of  the  nerve,  will  allow  of  their  apposition.  Successes  are,  how- 
ever, recorded  when  a  gap  of  quite  half  an  inch  has  been  left ;  and  though 
transplantation  has  not  yet  succeeded  in  man,  Tillmanns  has  obtained  a  suc- 
cess by  cutting  half  through  the  central  end  a  few  centimetres  above  the 
division,  splitting  it  in  a  downward  direction,  twisting  the  freed  portion 
through  180°,  and  sewing  it  to  the  lower  end. 

Extreme  flexion  of  a  limb  may  be  necessary  to  take  off  strain  for  some 
weeks  after  such  an  operation ;  it  may  be  gradually  relaxed  as  soon  as  re- 
turning sensation  is  noted.  Then  the  wasting  must  be  treated  (p.  413). 
Recovery  may  not  occur  for  a  year  or  even  longer  and  be  quite  rapid 
then,  or  it  may  be  very  gradual.  Failure  must  not  be  accepted  and  suture 
repeated  until  after  a  year  has  elapsed.  Even  then  the  effect  of  dissecting 
the  nerve  out  of  the  surrounding  scar-tissue,  or  of  simply  stretching  it,  should 
first  be  tried. 

Diseases  of  Nerves. 

Besides  the  usual  results  of  nerve  injuries  above  mentioned,  neuritis  may 
ensue ;  neuralgia  and  sometimes  spasmodic  affections  start  from  such  lesions, 
and  very  rarely  tetanus  appears,  or  epilepsy  with  an  aura  starting  from  the 
scar. 

Neuritis  may  be  traumatic  or  non-traumatic ;  acute  or  chronic  from  the 
first,  or  the  former  may  pass  into  the  latter. 

Causes. — Mechanical  injuries,  especially  contusions,  lacerations  without 
complete  division,  or  impaction  of  foreign  bodies;  but  even  quite  trivial  sub- 
cutaneous injuries,  slight  strains  or  constant  pressure,  may  induce  neuritis, 
and  severe  ones  are  even  more  likely  to  do  so.  Cold  is  apparently  a  very 
frequent  cause,  as  is  most  often  seen  in  Bell's  palsy  (facial)  and  in  sciatica. 
Extension  of  inflammation  from  surrounding  parts  is  common ;  there  is  no 
better  example  than  paralysis  of  the  seventh,  from  inflammation  of  the  middle 
ear.  Syphilis,  leprosy,  and  malaria  are  non-traumatic  causes.  Chronic 
traumatic  neuritis  occurs  only  with  a  special  predisposition  (Erb). 

Morbid  Anatomy  and  Pathology. — In  acute  cases  all  stages  may  be 
found,  from  more  or  less  marked  hyperemia  of  the  sheath  up  to  purulent 
infiltration  and  sloughing  of  the  nerve ;  usually  the  trunk  is  swollen  uniformly, 
or  presents  fusiform  enlargements  due  to  a  coagulable  exudation  of  pinkish- 
yellow  color.  The  perineurium  suffers  most,  but  the  medullary  substance  of 
Schwann  is  more  or  less  broken  up,  and  also  a  few  of  the  axis-cylinders;  the 
nuclei  of  the  primitive  sheath  are  said  to  multiply,  and  infiltrating  leucocytes 
are  numerous.    The  nerve  is  softer  than  normal. 
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Chronic  cases  are  characterized  by  increase  of  fibroid  tissue,  causing  uniform 
or  localized  swellings  of  the  nerve  and  its  adhesion  to  the  surrounding  tissues, 
"whilst  the  compressed  nerve  fibres  atrophy  in  greater  or  less  numbers.  Such 
nerves  are  often  gray  and  very  tough,  and  they  may  be  thin  rather  than  thick. 

Either  form  of  neuritis  may  therefore  suspend  or  destroy  the  conducting 
power  of  more  or  fewer  nerve  fibres,  and  lead  to  the  usual  degeneration 
changes  in  their  peripheral  portions. 

Sometimes  neuritis  (ascending)  extends  rapidly  or  gradually,  continuously 
or  by  jumps,  toward  the  centre,  the  symptoms  spreading  with  the  disease. 
Branches  higher  up,  other  nerves,  and  even  the  cerebro-spinal  centres,  may 
then  be  attacked. 

The  whole  pathology  is  very  obscure,  the  nature  of  the  cause  which  leads 
to  a  centripetally  spreading  inflammation  starting  perhaps  from  a  very  slight 
contusion  or  strain,  and  affecting  nerves  only,  is  quite  unknown.  The  pro- 
cess has  almost  a  mysterious  aspect. 

Symptoms. — Acute  neuritis  is  very  rare.  It  is  said  to  begin  not  uncom- 
monly with  a  rigor,  high  fever,  and  delirium  ;  intense  pain  radiating  along 
the  affected  trunk  to  its  ramifications,  and  occasionally  into  neighboring 
nerves ;  some  redness  and  oedema  of  the  skin  over  it  when  superficial,  and 
great  tenderness,  usually  preventing  the  discovery  of  swelling  of  the  nerves ; 
muscular  twitching  is  uncommon,  but  tonic  contraction  occurs ;  the  symp- 
toms and  result  vary  with  the  intensity  and  outcome  of  the  inflammation ; 
usually  the  acute  symptoms  subside,  and  chronic  neuritis  remains.  This  is 
characterized  by  more  or  less  constant,  dull  pain  of  a  tearing,  boring,  or 
aching  kind,  increased  by  motion  or  pressure,  ultimately  associated  with 
some  anaesthesia ;  no  paralysis,  but  paresis  and  wasting,  rarely  fibrillar  con- 
tractions. Proportionate  to  the  number  of  fibres  destroyed  by  the  pressure 
is  the  peripheral  degeneration :  this  is  never  entirely  absent,  and  its  results 
(p.  415)  may  be  very  marked.  Especially  do  the  finger-joints  suffer  in  neu- 
ritis of  the  great  trunks  of  the  upper  limb.  The  difficulty  in  these  chronic 
cases  is  to  eliminate  disease  of  central  origin,  unless  one  can  feel  a  tender, 
thick,  perhaps  irregular,  cord. 

Treatment. — In  acute  neuritis  ice  or  belladonna  fomentations  should  be 
applied  along  the  nerve,  and  the  pain  subdued  by  morphia ;  this  failing  to 
relieve,  a  free  incision  down  to  the  nerve  and  into  its  perineurium  is  recom- 
mended. In  chronic  neuritis  the  general  health  must  be  seen  to  (see  "  Neu- 
ralgia "),  and  syphilis  or  malaria  must  be  treated ;  any  local  cause  must,  if 
possible,  be  removed.  Free  blistering  over  the  nerve  is  very  useful,  also 
warm  baths,  and  electricity  to  the  muscles.  In  all  cases  give  physical  and 
physiological  rest  if  possible. 

Stretching  the  nerve  should  always  be  tried  if  other  treatment  fails. 

Neuralgia. — This  is  really  the  name  of  a  symptom,  of  pain,  which  is 
usually  intermittent  or  markedly  remittent  in  character,  now  dying  away, 
now  shooting  with  intensity  along  the  nerve.  It  may  affect  a  single  branch 
or  all  the  branches  of  a  nerve  or  several  nerves,  but  it  seldom  occurs  on  both 
sides,  and  is  never  symmetrical  (Fagge).  "  Tender  points  "  develop  sooner 
or  .later,  and  are  fairly  constant  for  the  different  nerves,  occurring  at  spots 
where  they  enter  or  leave  bony  canals  or  pierce  fasciae.  Pressure  or  even  a 
draught  on  these  spots  may  bring  on  an  attack,  but  usually  the  onset  is 
spontaneous.  The  pain  may  be  accompanied  by  twitching  or  spasm,  vaso- 
motor, secretory  and  trophic  changes.  The  skin  may  be  tender,  especially 
during  an  attack ;  but  Erb  says  careful  examination  will  always  show  rela- 
tive anaesthesia.    Proportionately,  the  general  health  seems  little  affected. 

Etiology  and  Pathology. — Fagge  makes  two  forms :  one,  reflex,  due 
to  irritation  of  a  nerve,  which  is  not  itself  the  seat  of  the  pain,  as  in  trifacial 
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neuralgia  from  a  diseased  tooth ;  the  other  due  to  some  morbid  process  in 
the  trunk  of  the  nerve,  as  in  sciatica.  But  in  the  majority  of  cases  it  is  said 
that  no  change  is  discoverable  in  the  affected  nerve ;  so  if  there  is  one  mor- 
bid state  sublying  neuralgia  it  is  unknown.  Very  likely  there  is  a  group 
of  central  origin. 

Injuries,  especially  contusions  and  crushes,  are  sometimes  the  starting- 
points  of  neuralgia,  which  begins  after  any  wound  has  healed  ;  in  some  of 
these  cases  pressure  on  a  filament  in  the  scar,  in  others  a  traumatic  neuritis, 
is  the  immediate  cause.  Pressure  of  new  growths  (especially  cancers),  aneu- 
risms, callus,  fragments  of  bones,  or  even  of  dilated  veins,  extension  of  in- 
flammation from  surrounding  parts,  impaction  of  foreign  bodies,  and  especi- 
ally exposure  to  cold  and  wet,  are  causes  of  the  second  variety,  and  demand 
that  in  all  cases  the  whole  length  of  a  nerve,  if  possible,  shall  be  carefully 
examined  for  a  source  of  irritation.  Causes  of  the  reflex  variety  are  caries 
of  teeth  with  its  complications,  exostoses  of  fangs,  ulcerations,  and  involve- 
ment of  peripheral  filaments  in  scars  and  inflammatory  tissue  (e.  g.,  orchi- 
tis). Besides  these  local  causes  there  may  be  a  neurotic  family  history, 
hysteria  may  be  present,  the  patient  may  be  suffering  from  nervous  or  gen- 
eral exhaustion  or  anaemia,  or  may  have  suffered  from  syphilis  or  malaria. 
In  the  latter  case  the  attacks  are  probably  periodic. 

Varieties. — The  fifth  is  one  of  the  commonest  seats.  Tic  douloureux  is 
the  most  severe  form  known.  It  consists  of  sudden,  extremely  severe  fits  of 
pain  in  the  area  of  one  or  more  of  the  branches  of  the  fifth,  lasting  a  few 
seconds  to  a  minute,  and  ceasing  as  suddenly  as  they  begin  ;  the  paroxysms 
occur  with  varying  frequency,  and  are  less  marked  or  absent  at  night ;  there 
may  be  remissions  of  days  or  months.  The  general  effects  upon  mind  and 
body  of  such  pain,  often  brought  on  by  movements  of  the  jaws,  can  be  easily 
imagined.  The  patients  are  almost  always  over  forty.  The  causes  are  quite 
unknown,  but  Tomes  says  the  teeth,  though  they  may  be  tender,  are  never 
at  fault. 

A  milder  form,  paroxysmal,  but  with  less  marked  remissions,  is  often  due 
to  the  teeth,  and  occurs  in  young  and  old,  especially  when  they  are  depressed 
by  illness,  fatigue, >>or  want  of  food.  A  meal  often  relieves  at  once.  In  all 
slighter  forms  of  neuralgia  of  any  branch  of  the  fifth,  have  the  teeth  thor- 
oughly examined. 

Sciatica. — The  great  sciatic  nerve  is  that  most  often  attacked  next  to  the 
fifth.  The  pain  is  unlike  that  of  tic,  being  much  more  constant  and  duller ; 
its  seat  usually  seems  to  be  the  back  of  the  thigh,  but  it  may  extend  down 
to  the  foot.  After  a  time  the  limb  feels  cool,  is  wasted,  its  muscles  are 
flaccid,  and  there  is  some  anaesthesia.  The  nerve  is  tender.  The  patients 
are  chiefly  men  from  twenty  to  forty,  or  older. 

Treatment. — The  general  causes  must  be  looked  for  and  met  by  appro- 
priate treatment,  and  a  liberal  diet  with  little  or  no  stimulant  is  almost 
always  valuable.  Anstie  laid  stress  upon  the  value  of  fat,  especially  ol. 
morrhuae. 

Any  local  cause  must,  if  possible,  be  removed.  With  regard  to  drug- 
treatment  :  iron  in  simple  anaemia,  quinine,  and  arsenic  in  malarious  and 
other  obstinate  cases,  strychnia  in  nervous  exhaustion  and  atonic  dyspepsia 
may  be  tried.  Phosphorus  (gr.  -j^th  4tis  horis)  in  ol.  morrhuae  has  been 
strongly  recommended  ;  it  acts  within  three  days  if  at  all. 

Great  care  must  be  taken  to  prevent  a  patient  from  seeking  relief  in 
chronic  alcoholism  or  morphinism.  Except  in  the  most  severe  and  hopeless 
cases  morph.,  gr.  y^th  to  Uh  twice  a  day,  will  usually  give  ease.  The 
patient  should  never  himself  use  the  syringe. 
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As  a  local  application  the  liniment  of  aconite  or  aconitia  ointment  often 
relieves,  and  counter-irritation  may  do  so  in  the  less  severe  cases. 

When  treatment  such  as  the  above  has  failed,  and  even  when,  as  is  usually 
the  case,  the  cause  of  the  disease  is  unknown,  two  operations,  nerve-stretching 
and  neurectomy,  remain. 

Nerve-stretching. — This  operation  has  been  employed  upon  many  nerves 
in  very  various  morbid  states,  but  in  none  with  anything  like  the  success  it 
has  met  with  in  neuralgia.  Of  222  cases,  143  are  said  to  have  been  cured, 
62  improved,  and  17  unrelieved ;  its  mortality  is  very  slight  (Omboni). 

It  is  thus  performed  upon  the  sciatic:  a  3-inch  cut  is  made  above  the 
middle  of  the  thigh  through  the  fascia,  the  biceps  and  semitendinosus  are 
separated,  and  the  semimembranosus  is  drawn  in  with  the  latter  muscle. 
The  nerve  is  now  seen ;  its  connective  tissue  sheath  is  opened,  and  the  trunk 
is  taken  between  the  forefinger  and  thumb  and  pulled  with  such  force  as  the 
arm  alone  will  give,  first  from  the  cord  and  then  toward  the  cord,  in  the  line 
of  the  nerve.  Some  surgeons  cut  down  on  the  nerve  midway  between  the 
trochanter  and  tuber  ischii,  where  it  is  covered  by  the  gluteus  maximus  alone 
(its  lower  fibres  must  be  cut),  and  lies  outside  the  hamstrings.  The  results 
are  no  better,  and  the  wound  is  more  difficult  to  keep  aseptic. 

But  before  cutting  the  skin  it  is  well  to  try  this  bloodless  method :  with 
the  patient  on  his  back  fully  flex  the  hip  and  then  slowly  straighten  the 
knee.  This  may  tear  some  fibres  of  the  hamstrings,  and  stretches  the  sciatic 
strongly. 

The  branches  of  the  fifth  in  the  face  are  reached  by  short  cuts  made  at 
right  angles  to  a  line  extending  from  the  supraorbital  notch,  which  can  be 
felt,  to  the  interval  between  the  bicuspid  teeth.  The  infraorbital  nerve  issues 
just  below  the  margin  of  the  orbit,  the  mental  midway  between  the  alveolar 
and  lower  borders  of  the  jaw,  perhaps  a  little  beyond  the  above  line.  A 
blunt  hook  is  used  to  stretch  small  nerves  like  these,  and  less  force  must  be 
used. 

The  result  of  stretching  is  laceration  of  the  medullary  sheaths  and  of  more 
or  fewer  axis-cylinders  at  the  spot  stretched,  followed  by  peripheral  degener- 
ation and  regeneration.  Fibroid  matting  in  and  around  a  nerve  is  likely 
to  be  broken  down ;  and  Marshall  suggests  that  it  may  paralyze  the  nervi 
nervorum  (sensory  nerves  of  nerves)  discovered  by  Horsley.  Clinically 
large  nerves,  like  the  sciatic,  are  not  paralyzed ;  but  a  small  one  like  the 
facial  is. 

Neurectomy  is  practised  chiefly  on  the  superior  maxillary  and  branches 
of  the  inferior  in  cases  in  which  pain  recurs  as  the  effect  of  stretching  passes 
off ;  it  cannot,  however,  like  stretching,  affect  the  central  part  of  a  nerve. 
At  least  half  an  inch  should  be  removed  to  prevent  regeneration,  which 
usually  occurs  after  simple  section. 

The  inferior  dental  may  be  reached  by  trephining  the  lower  jaw.  The 
lingual  can  be  felt  beneath  the  mucous  membrane  below  and  behind  the  last 
lower  molar.  The  superior  maxillary  may  be  cut  behind  Meckel's  ganglion 
by  trephining  the  front  and  back  walls  of  the  antrum,  and  tracing  back  the 
infraorbital  in  its  canal.  For  the  operation  and  results  see  T.  Chavasse, 
Trans.  Med.-Chir.  Soc,  1884,  p.  145. 

Spasmodic  Tic. — This  consists  in  the  sudden  involuntary  contraction  at 
longer  or  shorter  intervals  of  one  or  several  muscles ;  sometimes  the  twitch- 
ings  are  almost  incessant  and  interfere  with  sleep.  When  the  face  is  affected 
the  eyes  may  be  suddenly  closed  at  some  important  juncture.  The  seat  and 
nature  of  the  disease  are  unknown,  but  it  sometimes  dates  from  an  injury. 
After  years,  perhaps,  the  spasms  may  shift  to  another  part. 

Medicinal  treatment  is  useless.    Stretching  of  the  facial  may  relieve  his- 
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trionic  spasm,  but  rarely  cures  (Godlee,  Trans.  Clin.  Soc,  1882).  In  a  case 
of  perpetual  spasm  of  the  arm  muscles,  dating  from  a  blow  on  the  neck  from 
a  falling  spar,  in  which  the  brachial  plexus  had  been  stretched  both  below 
and  above  the  clavicle  without  effect,  J.  H.  Morgan  began  to  divide  the 
nerves  of  the  arm,  one  by  one,  or  their  motor  branches,  but  spasms  then  ap- 
peared in  the  leg  of  the  same  side  as  well  as  in  the  arm,  a  result  which  Dr. 
Ferrier  had  feared. 

Neuroma. — Tumors  of  nerve  tissue  are  very  rare  (p.  135);  "neuroma" 
usually  means  an  encapsuled  tumor  growing  from  the  connective  tissue  of 
nerves,  a  fibroma,  myxoma,  or  sarcoma,  roundish  or  fusiform,  compressing 
or  stretching  the  nerve  fibres.  Such  masses  should  be  removed  if  they  give 
rise  to  symptoms  or  are  growing;  much  care  should  be  taken  not  to  pinch  or 
bruise  the  nerve  fibres,  or  months  of  neuralgia  and  palsy  may  follow  the 
operation.1  If  necessary  a  piece  of  nerve  with  a  small  tumor  might  be  ex- 
cised, and  the  ends  sutured. 

Tetanus. 

Definition.  —  Tetanus  is  a  disease  manifested  by  tonic  or  continuous 
spasm  and  rigidity  of  the  muscles  of  voluntary  motion. 

It  is  divided  into  idiopathic,  or  that  which  arises  without  wound ;  and  the 
traumatic,  or  that  which  is  caused  by  a  wound ;  the  latter  is  by  far  the  com- 
moner, but  the  occasional  absence  of  wound  seems  established.  Trismus  in- 
fantum or  neonatorum,  which  attacks  children  soon  after  birth,  is  frequently 
made  a  distinct  species,  but  without  reason. 

Etiology.  —  Traumatic  tetanus  is  especially  liable  to  follow  lacerated, 
poisoned,  and  punctured  wounds  of  the  hands  and  feet,  gunshot  wound  in 
particular ;  wounds  in  which  nerves  are  exposed,  or  pus  or  foreign  bodies 
confined  under  fasciae.  Frequently  a  nerve  twig  has  been  found  partially 
divided  by  the  cutting  instrument,  or  irritated  by  a  foreign  body,  etc.  It 
is  said  to  have  been  caused  by  a  contusion  with  a  schoolmaster's  ferule,  but 
this  is  doubted  ;  it  very  rarely  follows  clean-cut  incisions.  The  doctrine  that 
wounds  of  the  extremities  are  more  liable  to  cause  tetanus  than  wounds  of 
the  head,  neck,  or  trunk  is  perhaps  to  be  explained  by  the  more  frequent 
occurrence  of  injury  to  the  extremities.  The  period  at  which  it  may  come 
on  after  an  injury  i3  very  uncertain.  Sometimes  it  occurs  very  quickly ; 
sometimes  during  the  inflammatory  stage  ;  often  not  till  the  wound  is  nearly 
healed  ;  most  commonly  from  four  to  fourteen  days  from  the  injury. 

Trismus  neonatorum  is  prone  to  arise  during  the  first  nine  days  after  birth ; 
it  seems  to  bear  relation  to  the  separation  of  the  umbilical  cord,  and  there^ 
fore  would  rank  as  a  form  of  traumatic  tetanus.  The  tetanus  arising  after 
abortion  may  perhaps  also  be  looked  upon  as  traumatic. 

Causes  favoring  the  occurrence  of  traumatic  tetanus  are  exposure  to  cold 
and  damp,  fatigue,  privations.  Cold  and  damp  take  especial  effect  in  tropi- 
cal countries  where  the  alternation  from  the  heat  of  the  day  to  the  cold  of 
the  night  is  very  sudden  and  extreme.  In  military  campaigns  all  the  above- 
mentioned  predisposing  causes  are  likely  to  obtain,  and  it  is  during  such  that 
cases  of  tetanus  are  most  frequent,  occasionally  appearing  like  an  epidemic. 
Tetanus  is  rarely  absent  from  certain  hospitals  in  India ;  and  occasionally, 
after  absence  for  years,  small  epidemics  of  two  or  three  cases  occur  in  hos- 
pitals in  temperate  climates.  These  considerations  and  points  in  its  patho- 
logical course  cause  many  to  regard  tetanus  as  probably  an  infective  disease ; 
some  have  stated  that  it  is  contagious. 

Of  idiopathic  tetanus  cold  and  damp  are  the  most  efficient  known  causes. 
It  is  chiefly  met  with  in  tropical  climates.  Malaria  appears  to  give  rise  to 
an  intermittent  form  of  tetanus. 
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Men  are  more  subject  to  tetanus  than  women ;  the  young  and  middle-aged 
more  than  the  aged. 

Symptoms  of  Tetanus. — The  patient  first  complains  of  stiffness  and  pain 
about  the  neck  and  jaws,  as  if  from  a  cold,  flexion  of  the  neck  is  imperfect, 
and  a  finger  in  the  mouth  will  feel  the  edges  of  the  masseters ;  his  voice  is 
husky ;  it  is  difficult  for  him  to  put  out  his  tongue,  and  his  countenance  ex- 
hibits a  painful  smile,  because  the  corners  of  the  mouth  are  drawn  outward 
by  incipient  spasm  of  the  facial  muscles ;  the  alee  nasi  are  drawn  out,  the  naso- 
labial furrows  deepened ;  the  eyelids  are  half-closed  but  the  eye  muscles  are 
rarely  affected ;  the  pupils  are  contracted.  Next,  the  muscles  of  mastication 
and  deglutition  become  rigid,  so  that  there  is  great  difficulty  in  opening  the 
mouth  and  swallowing,  especially  liquids.  The  jaws  may  now  become  firmly 
clenched  (trismus  or  lock-jaw).  The  tongue  is  rarely  rigid  ;  saliva  flows  from 
the  mouth  because  the  patient  is  unable  to  swallow  it.  To  these  symptoms 
succeed  a  fixed  pain  at  the  point  of  the  stomach  shooting  to  the  back,  and  a 
convulsive  difficulty  of  breathing,  indicating  that  the  diaphragm  and  mus- 
cles of  the  glottis  are  affected  ;  and  the  spasm  now  extends  to  the  muscles  of 
the  trunk  and  limbs,  rendering  them  completely  fixed  and  rigid.  Various 
positions  of  the  body  are  assumed  in  this  spasm.  The  term  opisthotonos  de- 
scribes an  arching  backward  of  the  neck  and  trunk,  more  or  less  of  which  is 
usual ;  emprosthotonos  a  curving  forward,  pleurosthotonos  a  lateral  curvature, 
both  of  which  are  rare. 

The  muscles  of  the  extremities  are  not,  as  a  rule,  affected  to  so  great  an 
extent  as  those  of  the  trunk,  neck,  face,  and  jaws ;  their  distal  portions 
scarcely  ever  suffer.  In  the  lower  limbs  extension  predominates  over  flexion ; 
in  the  upper,  if  affected,  flexion  prevails  over  extension.  The  abdomen  feels 
remarkably  hard;  there  is  obstinate  constipation  ;  frequently  difficult  mic- 
turition from  spasm  of  the  perineal  muscles.  This  spasm  never  ceases  en- 
tirely ;  but  it  occasionally  has  a  lull,  and  then  comes  on  again  in  fits  of  great 
violence.  In  severe  paroxysms  the  chest  becomes  fixed,  the  countenance 
livid,  and  there  is  dread  of  suffocation.  Arrest  of  respiration  is  sometimes 
due  to  spasm  of  the  glottis,  but  as  a  rule  it  is  the  result  of  spasm  of  the  thor- 
acic muscles  and  diaphragm  (Ross).  Such  fits  are  easily  brought  on 
by  any  disturbance,  such  as  an  attempt  to  swallow,  or  by  any  other 
bodily  movement  or  mental  excitement,  and  most  remarkably  by  slight 
causes  affecting  the  surface  of  the  skin — such  as  currents  of  cold  air.  _  This 
would  look  like  hypersesthesia,  but  for  touch  and  temperature  the  sensibility 
appears  to  vary,  being  sometimes  exalted,  sometimes  lowered.  The  pain 
complained  of  during  a  convulsive  seizure  is  that  of  ordinary  cramp.^  Re- 
laxation occurs  during  sleep,  but  this  is  generally  absent.  Meanwhile  the 
intellect  is  undisturbed,  and  the  pulse  is  at  first  natural,  except  during  a 
severe  paroxysm,  which  quickens  it  and  causes  perspiration  and  thirst,  or 
when  there  is  fever.  The  temperature  is  generally  raised  from  101°  to  103° 
F.,  and  may  suddenly  become  hyperpyrexial ;  but  even  the  most  acute  cases 
may  be  afebrile.    The  urine  has  in  some  cases  contained  sugar. 

Terminations. — If  the  case  is  to  end  fatally,  the  paroxysms  become  more 
frequent  and  violent,  and  the  breathing  more  and  more  embarrassed  by 
spasm ;  the  patient  may  die  from  exhaustion  or  from  suffocation — either  be- 
cause the  nervous  system  is  worn  out,  or  because  respiration  is  suspended  by 
the  violence  of  the  spasm  long  enough  to  asphyxiate.  Asphyxia  is  probably 
less  common  than  is  usually  thought,  as  carbonic  acid  relaxes  the  spasm  be- 
fore death  occurs.  Rose  (Deutsche  Chirurgie)  believes  cardiac  failure  before 
the  resistance  opposed  by  the  tonically  contracted  muscles  to  be  the  common 
cause  of  death.  The  heart  sometimes  stops  suddenly.  The  most  usual 
period  of  death  is  the  third  or  fourth  day ;  sometimes  it  is  postponed  till  the 
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eighth  or  tenth,  but  rarely  later  (chronic  tetanus).  The  recorded  case  of  a 
negro  who  injured  his  hand  and  died  convulsed  in  a  quarter  of  an  hour  is 
doubtful ;  and  cases  of  death  within  twenty-hour  hours  are  uncommon. 
When  acute  tetanus  terminates  favorably,  the  recovery  may  not  be  complete 
for  weeks  or  months ;  the  remaining  tendency  to  spasm  may  yield  but  slowly, 
and  it  is  apt  to  be  temporarily  aggravated  by  very  slight  causes,  especially 
cold  and  damp.  In  some  rare  instances  the  disease  has  been  removed  almost 
instantaneously  by  the  removal  of  its  exciting  cause.  Tetanus  is  liable  to 
vary  greatly  in  intensity.  In  some  cases  there  may  be  only  locked-jaw  and 
some  stiffness  of  the  neck-muscles.  These  cases  have  been  classed  as  partial 
tetanus. 

Prognosis. — Acute  traumatic  tetanus  is  one  of  the  most  hopeless  of  dis- 
eases :  of  363  cases  in  the  American  civil  war,  336  were  fatal.1  The  idio- 
pathic and  chronic  cases  usually  do  well.  Death  very  seldom  occurs  after 
the  twelfth  day.  As  a  general  rule,  it  may  be  said  that  in  traumatic  tetanus 
the  longer  the  interval  between  the  injury  and  the  occurrence  of  the  disease 
the  more  favorable  is  the  prognosis.  Cases  arising  early  and  marked  by 
spasms  of  increasing  frequency  and  violence  are  nearly  always  fatal.  Early 
suffocative  attacks  on  attempting  to  swallow  are  said  to  be  of  bad  significance. 
A  high  temperature,  above  103°,  and  a  frequent  pulse  are  also  signs  of  dan- 
ger.   Strabismus  is  regarded  by  Wunderlich  as  a  fatal  prognostic. 

Diagnosis. — Tetanus  may  be  distinguished  from  hydrophobia  by  the 
spasms  being  more  continuous,  by  the  clenched  jaw,  and  by  the  patient 
being  generally  sensible  and  calm  to  the  last ;  whereas  in  hydrophobia,  if 
there  are  fits  of  general  convulsions,  there  are  perfect  intermissions,  and  the 
patient  is  mostly  delirious. 

In  strychnine  poisoning  the  masticatory  muscles  are,  as  a  rule,  the  last  to 
be  affected  ;  the  disease  develops  much  more  rapidly  ;  there  is  generally  com- 
plete muscular  relaxation  between  the  attacks.  Death  occurs  commonly  in 
less  than  three  hours.  Tetanus  is  sometimes  closely  simulated  in  hysteria. 
The  diagnosis  must  rest  on  the  general  evidence  of  this  emotional  disease 
and  upon  imperfect  simulation. 

Morbid  Anatomy. — Increased  vascularity  of  the  membranes  and  sub- 
stance of  the  spinal  cord  and  brain  are  amongst  the  most  constant  changes 
noticed  in  the  older  books.  The  modern  microscopical  researches  of  Lock- 
hart  Clarke,  Dickinson,  and  others  show  that  the  cord  may  be  swollen  at  its 
cervical  and  lumbar  enlargements ;  its  bloodvessels  distended,  with  here  and 
there  minute  extravasations.  The  changes  affect  specially  the  gray  matter. 
The  muscles  are  extremely  rigid  after  death,  and  ecchymosed  or  ruptured  in 
many  parts.  In  certain  cases  a  neuritis  has  been  discovered  ascending  from 
the  wound  to  the  cord ;  in  others  no  changes  either  in  the  wound  itself  or 
in  the  nerves  proceeding  from  the  wound.  The  blood  is  mostly  uncoagu- 
lated. 

Pathology. — This  is  obscure ;  the  changes  in  the  cord  and  muscles  are 
evidently  results,  not  the  cause.  There  is  obviously  present  during  the  dis- 
ease an  increased  excitability  of  the  spinal  cord,  and  with  the  evidence  be- 
fore us  of  the  effect  of  strychnine  poisoning,  the  question  arises  whether  tetanus 
may  not  be  due  to  the  presence  of  a  poison  in  the  blood.  Another  view  is, 
that  we  have  to  deal  with  an  inflammatory  condition  of  the  spinal  cord 
brought  about  by  extension  from  the  wound  along  the  nerves.  But  either 
the  rapid  generation  of  a  poison  in  the  system,  or  its  generation  in  the  wound 
and  subsequent  absorption,  or  the  excitation  of  an  inflammation  spreading 
from  a  wound,  is  most  probably  due  to  the  action  of  some  infective  organism. 

1  Circular  Xo.  C :  War  Department,  Surgeon-General's  Office,  dated  Washington,  Nov.  1,  1865. 
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Nothing  is  known  on  this  point,  however,  and  evidence  is  wanting  both  as  to 
increase  of  the  poison  and  inoeulability  of  the  disease. 

Treatment. — The  indications  are:  1.  To  remove,  so  far  as  we  are  able,  all 
conditions  known  or  believed  to  have  the  power  of  exciting  the  tetanic  state. 
2.  To  give  the  patient  every  chance  of  spontaneous  recovery,  by  husbanding 
his  strength  till  the  disease  shall  cease  of  itself ;  and  3.  To  use  any  special 
sedative  or  other  treatment  which  the  surgeon  would  sincerely  desire  to  have 
employed  on  himself  if  he  were  the  patient. 

For  local  treatment,  all  extraneous  bodies  should  be  removed  from  the  wound. 
Render  the  wound  aseptic,  slitting  it  up  freely  if  necessary,  using  sublimate 
lotion  (1  in  500),  and  applying  boracic  fomentations.  Measures  have  been 
proposed  in  order  to  remove  local  irritation — such  as  amputation  ;  or  division 
of  the  principal  nerve  leading  from  the  wound  ;  or  making  a  /y-incision  above, 
so  as  to  isolate  it  and  cut  off  as  much  nervous  communication  as  possible ;  or 
destruction  of  a  ragged,  contused,  ill-conditioned  wound  by  the  actual  cautery, 
which  Larrey  practised  with  great  benefit ;  or  excision  of  the  scar  if  cicatrized, 
or  nearly  so.  Of  late  stretching  of  the  main  nerve  or  nerves  of  a  part  has 
been  practised,  with  a  view  of  temporarily  destroying  its  conducting  power 
(see  "  Neuralgia").  Ten  of  fifty-one  cases  recovered  and  eleven  were  relieved 
(Omboni).  Amputation  is  an  extreme  remedy  of  this  class,  and  should  not 
be  recklessly  practised.  Curling  (A  Treatise  on  Tetanus,  p.  122)  observes 
that  the  tetanic  condition  of  the  spinal  cord,  when  fully  established,  is  mostly 
independent  of  its  local  exciting  cause,  and  does  not  cease  on  its  removal. 
Hence,  treatment  of  the  above  kind  must  be  adopted  early  if  at  all. 

General  Treatment. — The  chief  thing  is  perfect  quiet.  The  room 
should  be  dark ;  the  patient  should  neither  speak,  move,  nor  swallow  oftener 
than  he  can  help.  The  administration  of  remedies  should  be  effected  as  gently 
as  possible.  Everything  harsh  and  violent  should  be  avoided.  Cold  affusion, 
and  the  extraction  of  a  tooth  to  admit  an  oesophagus-tube,  have  each  been 
known  to  cause  death  suddenly. 

In  all  cases  an  abundant  supply  of  nourishment  should  be  given,  with  wine 
or  brandy.  If  nourishment  cannot  be  swallowed,  it  should  be  given  per 
rectum.  (See  Nutrient  Enemata,  soups,  etc.,  in  the  Appendix.)  Where  there 
is  difficulty  in  feeding,  Rose  suggests  giving  chloroform  twice  daily  and  using 
a  stomach  tube.  In  some  cases  recovery  has  followed  the  use  of  spirits  in 
large  quantities.  It  may  seem  expedient  to  add  quinine  or  muriated  tincture 
of  iron,  if  the  debility  be  very  marked. 

Constipation  may  require  relief ;  but  it  is  mischievous  to  irritate  empty 
bowels,  and  under  any  conditions  it  is  best  to  avoid  cathartics  in  the  estab- 
lished disease. 

Ice  to  the  spine  is  proposed  by  Dr.  Chapman  ;  but  of  this  further  experience 
is  wanted.  The  cold  bath  may  be  employed  if  the  temperature  rise  suddenly 
to  a  dangerous  degree. 

Warm  baths  or  vapor  baths  may  be  employed  to  soothe  the  patient. 

Opium,  or  morphia,  may  be  given  in  large  doses,  in  the  form  of  enema, 
suppository,  or  subcutaneous  injection.   The  success  of  this  drug  is  not  great. 

Chloral  hydrate  enjoys  the  highest  reputation  as  a  sedative.  Dr.  McNaraara 
gives  40  grains  of  chloral  at  bed-time,  and  in  severe  cases  an  extra  dose  of  30 
grains  at  noon.  He  does  not  think  it  controls  the  individual  attacks  of 
spasms,  and  his  purpose  in  the  above  is  simply  to  rest  the  organism  so  as  to 
enable  it  to  bear  the  strain  of  the  repeated  attacks.  Others  strive  to  obtain 
constant  sleep  by  repeated  enemata  of  the  drug. 

Chloroform  inhalation  is  employed  to  remove  the  spasm  of  the  separate 
attacks.  In  hopeless  painful  cases  it  may  be  used  freely  and  constantly  until 
death  occurs.    It  must  be  given  very  slowly  lest  it  excite  spasm  of  the  glottis. 
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Indian  hemp  has  been  employed ;  it  must  be  given  in  large  doses. 

Curare,  a  poison  which  paralyzes  by  affecting  the  motor  nerve  endings,  has 
been  used  with  success.  It  may  be  injected  subcutaneously  in  doses  of  -jinyth 
to  -rg-ffth  of  a  grain  ;  it  is  a  poison  of  uncertain  strength. 

Calabar  bean,  tobacco  or  nicotine,  bromide  of  potassium,  are  other  drugs 
which  have  been  used. 

It  is  probable  that  chloral  hydrate  alone,  or  combined  with  bromide  of  potas- 
sium, is  the  best  sedative  treatment  to  adopt  in  the  milder  cases. 


CHAPTER  XXXII. 

INJURIES  OF  THE  HEAD. 

These  derive  their  importance  chiefly  from  the  frequency  with  which  the 
injuries  affect  also  the  brain,  and  from  the  danger  that  diseases  of  the  super- 
ficial structures  will  spread  to  the  brain  and  its  membranes. 

Injuries  of  the  Scalp. 

Contusions  scarcely  need  treatment.  Subaponeurotic  hemorrhage  may 
occur  in  considerable  amount,  forcing  its  way  or  gravitating  to  parts  distant 
from  the  point  struck  ;  thus,  discoloration  of  the  forehead  is  common  some 
days  after  a  blow  on  the  vertex.  Cephalhematoma  is  a  subperiosteal  effusion 
of  blood,  occurring  usually  on  one  parietal  from  strangulation  of  the  veins 
by  the  os  uteri  during  a  long  labor :  it  may  arise  in  children  from  other  injury. 
A  ring  of  bone  generally  forms  in  the  angle  between  the  bone  and  raised  peri- 
osteum.   Absorption  is  perfect  without  any  treatment. 

Wounds. — Even  the  slightest  should  not  be  neglected  ;  fortunately,  abra- 
sions and  small  cuts  usually  heal  under  a  scab,  or  complications  would 
probably  be  more  frequent. 

Wounds  are  divided  into  two  classes :  those  which  do  not  open  the  loose 
tissue  beneath  the  galea,  and  those  which  do.  In  the  latter,  nothing  is  easier 
or  more  natural  than  that  defective  drainage  and  decomposition  of  the  dis- 
charges should  lead  to  diffuse  subaponeurotic  suppuration ;  and  with  this  goes 
the  danger  that  emissary  veins  will  become  thrombosed,  and  that  the  thrombi 
will  undergo  infective  softening — leading  to  pycemia  or  conducting  a  septic 
inflammation  into  the  skull  and  causing  subcranial  suppuration,  meningitis,  or 
cerebral  abscess.  Erysipelas  is  said  to  be  an  unusually  frequent  complication 
of  wounds  of  the  head,  but  this  is  denied  by  others.  It  may  occur  in  either 
form  of  wound,  and  is,  of  course,  favored  by  decomposing  discharges.  It  may 
lead  to  subaponeurotic  suppuration  or  meningitis,  and  be  complicated  with 
pyaemia.  Its  characteristic  rash  is  often  absent,  only  a  pale  and  cedematous 
swi  lling  resulting  in  the  tough  tissues  of  the  scalp  ;  but  it  extends  irregularly 
on  to  the  face  and  neck,  where  its  sharp  red  edge  generally  appears.  Early 
general  symptoms,  the  absence  of  much  deep  swelling,  irregular  extension 
beyond  the  attachment  of  the  aponeurosis,  early  affection  of  glands,  and 
possibly  the  presence  of  a  characteristic  rash,  must  be  relied  upon  in  the 
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diagnosis  between  erysipelas  and  diffuse  subaponeurotic  suppuration ;  the 
distinction  is  often  impossible. 

Treatment. — There  is  nothing  special  in  the  treatment  of  wounds  of  the 
scalp.  Hemorrhage  is  often  free,  the  part  being  very  vascular.  If  not  easily 
checked  by  pressure,  acupressure  by  a  needle  used  to  close  the  wound  will 
at  once  succeed,  or  bringing  the  edges  together  firmly  by  ordinary  sutures. 
It  is  difficult  to  seize  vessels  with  forceps  in  the  dense  tissues  of  the  scalp. 

The  danger  of  sepsis  and  imperfect  drainage  being  so  great,  no  effort  should 
be  spared  to  prevent  their  occurrence.  First,  shave  the  head  for  some  dis- 
tance round  the  wound  ;  in  bad  cases  shave  the  whole  scalp.  Drain  thor- 
oughly all  wounds  of  the  galea  which  are  sewn  up,  bringing  the  tubes  out  at 
the  lowest  points  through  holes  made  in  the  flap,  if  necessary,  and  cutting 
them  obliquely  so  as  to  be  quite  level  with  the  surface.  Superficial  wounds 
require  no  drainage. 

It  is  ver}r  difficult  satisfactorily  to  disinfect  the  scalp ;  wash  it  well  with 
soap  and  carbolic  lotion,  using  a  brush,  the  wound  being  tightly  plugged 
with  wool  or  lint  steeped  in  sublimate  lotion  ;  then  wash  wound  and  scalp 
with  sublimate  lotion.  Now  bring  together  the  edges  with  sutures ;  if  the 
drainage  is  free,  there  is  no  danger  in  their  use.  Either  a  gauze  or  wool 
dressing  may  be  used,  over  all  a  firmly  applied  bandage,  adapted  to  maintain 
uniform  pressure  on  the  wound  and  to  prevent  all  slipping  of  the  dressing. 

If  the  edges  of  a  deep  wound  lie  well  together  use  no  sutures,  but  apply  a 
small  absorbent  antiseptic  dressing  with  uniform  pressure.  The  practice  of 
sealing  these  wounds  with  dry  lint  and  blood  or  strapping  is  thoroughly  bad. 

Under  this  treatment  cases  in  which  most  of  the  scalp  has  been  torn  off  by 
cart-wheels  or  machinery  do  well.  No  matter  how  dirty  and  bruised  a  piece 
of  scalp  may  be,  clean  it  carefully  and  fix  it  in  place. 

Diffuse  cellulitis  will  be  indicated  by  the  ordinary  symptoms  (p.  152),  and 
must  be  treated  as  usual.  The  temperature  gives  the  earliest  indications  of 
inflammation.  Fluctuation  will  probably  not  be  obtained  even  though  sup- 
puration has  occurred ;  pain,  tense  swelling,  and  continued  high  fever,  are 
its  signs,  and  should  be  met  by  short  incisions  through  the  galea,  made  too 
early  rather  than  too  late.  It  is  impossible  to  avoid  wounding  small  arteries, 
but  bleeding  should  be  quite  stopped  before  the  patient  is  left.  Even  a 
woman's  head  must  be  completely  shaved  in  these  cases. 

Injuries  of  the  Skull-bones. 

Contusion  occurs  chiefly  in  compound  injuries  from  considerable  vio- 
lence, often  insufficient  to  cause  fracture,  such  as  the  oblique  impact  of  a 
bullet ;  it  may  cause  death  of  the  parts  struck  and  contusion  of  the  brain, 
either  beneath  it  or  on  the  opposite  side,  and  in  septic  cases  suppurative  osteo- 
myelitis, intracranial  suppuration,  and  pyaemia  are  not  uncommon.  From 
the  injury  to  the  brain  or  consecutive  inflammation,  symptoms  rendering  the 
patient  unfit  for  work  not  uncommonly  result — e.  g.,  epilepsy. 

Fractures  are  almost  always  due  to  direct  violence  applied  with  flat, 
blunt,  sharp,  or  pointed  objects  of  all  sizes ;  special  cases  are :  blows  on  the 
chin,  cracking  the  glenoid  fossae  and  even  driving  the  condyles  of  the  jaw 
into  the  skull ;  or  falls  on  the  feet  or  buttocks,  when  the  skull  is  driven  on 
to  the  spine ;  or  falls  on  the  head  upon  soft  earth,  when  the  after-coming 
spine  drives  in  the  condyles.  The  force  necessary  to  fissure  some  skulls  is 
very  slight. 

All  forms  are  met  with.  Fissures  are  the  most  common,  due  generally  to 
violence  acting  over  a  large  area,  as  in  falls  on  the  head  or  blows  with  a 
rifle-butt.    They  almost  always  start  in  the  roof,  from  the  point  struck,  and 
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may  be  limited  to  it  or  extend  into  the  base.  Usually  fissures  from  blows 
on  the  frontal  pass  into  the  anterior  fossa,  on  the  parietal  into  the  middle 
(the  most  common), on  the  occipital  (Fig.  161)  into  the  posterior  (Aran);  if 
the  violence  is  great,  fissures  may  extend  through  all  three  fossse.  A  fissure 
extending  from  the  posterior  to  the  middle  fossa  generally  passes  through 
the  internal  auditory  canal  and  tympanum,  whilst  fissures  of  the  middle  fossa 
frequently  fracture  the  tegraen  tympani,  cross  the  line  of  the  middle  menin- 
geal (anterior  branch),  and  extend  forward  into  the  cribriform  and  orbital 


Fig.  161. 


Fractured  base  of  skull,  due  to  a  fall  from  a  height.  One  fracture  extends  backward  from  the  foranieu 
magnum,  another  traverses  the  left  posterior  condyloid  fossa,  involving  also  the  jugular  process.  Museum 
of  the  Medical  College,  Madras.    Drawn  by  Moonesawmy. 

plates.  At  the  moment  of  origin  the  edges  of  these  fissures  may  gape  or  be 
displaced  on  each  other  sufficiently  to  tear  structures  closely  bound  to  the 
bone  on  each  side — e.  g.,  sinuses  or  the  middle  meningeal,  especially  when 
in  its  bony  canal.  In  cases  of  great  violence  fissures  may  enter  sutures,  open 
them  for  some  distance,  then  as  suddenly  leave  their  line ;  they  commonly 
pass  across  the  basal  foramina,  perhaps  injuring  the  contents. 

Rarely,  after  a  blow  on  the  head,  a  fissure  of  the  orbital  plate  is  found  ; 
and  either  there  is  none  starting  from  the  point  struck  or  it  does  not  reach 
the  orbital  plate ;  this  is  a  fracture  from  indirect  violence  by  contrecoup,  and 
due  to  the  general  change  of  form  which  the  skull  undergoes  when  struck  at 
one  point.    It  is  of  little  importance. 

When  a  fracture  is  produced  by  the  corner  or  edge  of  a  brick,  a  hammer, 
a  sabre,  bayonet,  or  bullet,  a  gutter-like  depression  (Fig.  162)  of  the  outer 
table  is  found,  or  a  considerable  piece  of  bone  is  loosened,  or  there  is  a  more 
or  less  clean-cut  hole  in  the  skull,  and  fissures  may  radiate  (starred  fracture) 
from  the  seat  of  injury.  Very  rarely  a  bullet  or  other  body  produces  a 
simple  concave  depression  of  the  outer  table  without  Assuring.  In  all  these 
cases,  many  of  which  rank  as  punctured  or  incised  fractures,  the  inner  table 
is  much  more  widely  splintered  than  the  outer  (Fig.  163),  its  fragments  carried 
inward,  and  perhaps  through  the  dura  mater,  into  the  brain.  There  is  little 
or  no  such  splintering  from  a  rapidly  travelling  conical  ball ;  the  greater 
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the  force  and  the  more  suddenly  it  is  applied,  the  less  marked  it  is.  In  the 
slower  slighter  injuries  the  force  spreads  ;  also,  the  table  first  struck  is  well 
supported,  that  last  reached  is  practically  without  support. 

Fractures  may  be  simple,  compound,  or  complicated  by  depression,  or 
injury  to  the  membranes  or  brain.  Their  seriousness  depends  largely  upon 
the  complications. 


Fig.  162.  Fig.  163. 


Fractured  skull  with  depression  and  Splintering  and  depression  of  inner  table, 

fissure.  St.  Mary's  Museum. 


Diagnosis.  Fractures  of  the  vault. — A  simple  fissured  fracture  cannot  be 
felt  through  the  scalp,  especially  when  this  is  much  bruised.  When  the 
bone  is  depressed,  effused  blood  often  conceals  it,  but  a  careful  examination 
of  the  shaved  scalp  may  show  a  depression  at  one  part,  bounded  by  a  sharp 
edge.  This  edge  and  depression  may  be  simulated  by  a  firm  clot  at  the 
margin  of  a  small  fluid  extravasation  under  the  scalp,  but  the  clot  yields  to 
pressure  and  forms  a  rim  round  the  apparent  depression,  raised  above  the 
level  of  the  surrounding  skull.  The  effects  of  previous  injuries  and  of  syphi- 
litic disease  must  be  thought  of,  also  depression  of  the  outer  table,  generally 
of  the  parietal  and  often  symmetrical,  due  to  atrophy  of  the  diploe  in  old 
people.  Irregular  formation  of  a  suture,  one  bone — e.  g.,  occipital — being 
too  prominent,  has  led  to  the  suspicion  of  a  suture  being  opened. 

In  young  children  great  indentations  may  be  produced,  due  to  green-stick 
fractures.  There  are  often  no  symptoms  whatever,  and  the  bone  may,  in 
time,  rise  to  its  proper  level. 

Abnormal  mobility  and  crepitus  are  found  only  when  there  are  detached 
fragments  (rare)  ;  remember  that  the  brain  lies  beneath  them. 

When  there  is  a  wound  the  edges  should  be  held  apart,  the  wound  well 
sponged  and  examined  with  a  good  light ;  a  fissure  oozing  blood  may  be 
seen  ;  more  often  it  is  felt  by  the  nail  passed  carefully  over  the  bare  bone 
in  all  directions ;  it  frequently  remains  undiscovered.  Do  not  mistake  a 
suture  for  a  fracture,  and  remember  that  a  Wormian  bone  may  give  rise  to 
a  suture  where  there  should  be  none.  Splintering  and  depression,  crepitus 
and  mobility  may  be  recognized,  or  there  may  be  brain  substance  in  the 
wound  ;  rarely  cerebro-spinal  fluid  escapes. 

Fracture  of  the  base  of  the  skull  may  sometimes  be  suspected  from  the 
thrusting  of  foreign  bodies  into  the  orbit,  nose,  or  ear.  Much  more  often  the 
patient  has  had  a  fall  or  blow  on  the  head  ;  he  may  be  sensible  or  insensible. 
If  there  is  a  wound  a  fracture  may  be  found  starting  in  its  neighborhood ;  if 
there  is  none,  we  rely  on  the  following  symptoms  :  there  may  be  free  hemor- 
rhage (1)  from  one  or  both  ears,  due  to  fissure  through  the  tympanum  and 
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its  membrane ;  it  issues  through  the  latter,  but  is  too  free  to  be  due  to  rup- 
ture of  it  alone,  and  injury  of  the  external  ear  must  be  eliminated  ;.  (2)  from 
the  nose  or  pharynx,  from  fissure  of  the  cribiform  plate,  or  across  body  of 
sphenoid,  or  it  may  come  from  the  ear  down  the  Eustachian  tube.  Direct 
injury  of  the  nose  and  pharynx  should  be  eliminated.  The  blood  may  be 
swallowed  and  subsequently  vomited.  In  these  cases  the  fracture  is  neces- 
sarily compound.  (3)  Ecchymosis  beneath  the  conjunctiva  bulbi,  in  fissure 
of  the  orbital  plate,  tearing  the  periosteum ;  it  appears  usually  after  two  or 
three  days  near  the  outer  canthus,  and  may  cause  considerable  chemosis.  It 
does  not  occur  in  all  cases  of  this  fracture.  If  there  has  been  any  injury  to 
the  lids,  causing  them  to  become  filled  with  blood,  ecchymosis  beneath  the 
conjunctiva  loses  much  of  its  value,  as  blood  often  passes  from  the  lids  to 
the  ocular  conjunctiva,  and  always  at  the  outer  side  ;  but  chemosis  is  rarely 
extreme  (Lucas,  Guys  Hospital  Reports,  xix.).  Of  course,  the  lids  may  be 
filled  with  blood  from  a  fissure.  Escape  of  cerebrospinal  fluid,  generally 
from  the  ear,  rarely  from  the  pharynx,  nose,  or  vault,  may  appear  without 
precedent  bleeding,  or  after  free  hemorrhage.  For  this  symptom  the  arach- 
noid must  be  torn,  and  the  subarachnoid  space  opened — usually  where  it 
enters  the  internal  auditory  canal,  round  the  eighth  nerve.  This  fluid  may 
run  for  days  at  the  rate  of  six  or  seven  ounces  a  day ;  it  is  clear,  contains 
little  albumen  and  a  trace  of  sugar,  often  demonstrable  only  after  concen- 
tration. Hewett  records  two  cases  of  free  discharge  of  fluid  from  the  ear 
without  fracture  of  the  petreous  part ;  source  ?  ("  Lectures,"  Medical  Times, 
1855  and  1858).  In  children  this  fluid  may  collect  under  the  galea,  form- 
ing perhaps  a  pulsating  swelling  {traumatic  cephal-hydrocele)  which  is  said 
always  to  communicate  with  the  ventricle.  Escape  of  brain- substance  is,  of 
course,  proof  positive. 

Nerves  may  be  injured  in  their  foramina  by  fissures  or  pressure  of  clot ; 
most  commonly  the  seventh  and  eighth  suffer,  causing  facial  paralysis  and 
deafness,  and  loss  of  sense  of  balance  has  been  noticed  from  injury  to  semi- 
circular canals  (?).  Various  disturbances  of  sight  result  from  extravasation 
in  sheath  of  the  optic.  Lesion  of  other  nerves  is  rare.  Paralysis  of  seventh 
may  appear  in  the  first  to  third  week  and  disappear  after  a  month,  due  to 
copious  formation  of  callus  (Marshall)  or  to  neuritis. 

Treatment. — Contusion  of  bone  at  the  bottom  of  a  wound  requires  no 
treatment  but  that  proper  to  keep  the  wound  aseptic.  Subsequent  abscess 
may  call  for  trephining,  and  this  operation  has  apparently  saved  patients 
after  well-marked  pyemic  symptoms  from  septic  osteomyelitis  had  set  in. 
If  a  simple  fracture  is  suspected,  absolute  rest  and  quiet,  ice  to  the  head,  a 
darkened  room,  light  diet,  no  stimulants,  and  attention  to  the  bowels  will 
form  the  treatment.  These  form  part  of  the  treatment  of  almost  all  severe 
head-injuries.  When  the  fracture  is  compound  there  is  nothing  to  add  to 
what  has  been  said  concerning  the  treatment  of  serious  scalp  wounds,  except 
again  to  urge  the  importance  of  obtaining  and  maintaining  asepticity.  All 
foreign  bodies,  such  as  hair  in  the  fissure,  impacted  bullets,  must  be  removed. 
The  wound,  if  large,  must  be  sewed  up  and  drained,  that  union  by  first  in- 
tention may  occur.  When  the  fracture  is  compound  through  the  tympanic 
membrane,  the  external  ear  must  be  carefully  disinfected  with  chloride  of 
zinc  (five  per  cent.),  carbolic  or  sublimate  lotion,  and  covered  with  gauze  or 
salicylic  wool  which  will  receive  all  discharges.  A  pad  of  wool  should  be 
worn  for  six  weeks  after  such  an  injury.  A  fissure  of  the  cribriform  plate 
and  olfactory  membrane  must  be  left  to  nature. 

A  simple  depressed  fracture  without  symptoms  is  common  in  children,  and 
may  be  left  alone,  or  elevation  by  "  pneumatic  traction," — i.  e.,  exhaustion 
of  air  in  a  dry  cupping-glass  or  receiver  of  an  air-pump  fixed  over  the  de- 
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pression — tried.  In  adults  such  injuries  are  rare,  and  the  probability  of  the 
skin  sloughing  over  them  must  be  guarded  against.  If  there  are  no  symp- 
toms, even  though  some  depression  is  diagnosed,  do  nothing. 

In  a  compound  depressed  fracture,  and  in  all  cases  of  incised  and  punctured 
fracture,  and  of  depression  without  fracture  of  the  external  table,  the  rule  is 
to  remove  all  detached  fragments,  to  pick  out  any  that  have  pierced  the 
dura  mater  and  penetrated  the  brain,  to  elevate  and  leave  those  which  re- 
tain their  connection  with  periosteum  and  dura  mater  unless  drainage  seems 
to  require  the  removal  of  one  or  more  of  them.  The  reasons  for  this  are :  1, 
that  the  depressed  fragments  cause  compression  of  or  irritate  the  dura  mater 
and  brain ;  2,  that  the  irritation  will  be  greatly  increased  if  decomposition 
of  the  fluids  occur,  and  that  secondary  perforation  of  the  dura  by  a  frag- 
ment is  likely  then  to  happen,  if  it  has  not  been  present  from  the  first;  3, 
that  such  irritation,  if  the  cases  recover,  is  likely  to  lead  to  neuroses  such  as 
epilepsy. 

It  is  uncertain  yet  how  far  antiseptics  will  modify  the  rule.  It  must  be 
rare  for  a  depression  of  the  skull  to  cause  any  great  diminution  of  the  brain 
cavity,  so,  although  such  diminution  is  very  sudden,  it  does  not  seem  likely 
that  mere  depression  of  fragments,  often  lying  loose  on  the  dura,  is  a  fre- 
quent cause  of  compression ;  insensibility,  if  present,  is  much  more  probably 
due  to  concussion  or  hemorrhage.  In  aseptic  wounds  absolutely  loose  frag- 
ments would  probably  live,  as  does  the  circle  removed  by  the  trephine  if  re- 
placed ;  and  sepsis  may  be  prevented  in  cases  seen  early.  But  asepsis  can- 
not prevent  the  irritant  effects  of  the  fragments  upon  the  brain.  At  present, 
most  people  will  prefer  to  follow  the  above  rule ;  departures  from  it  should 
be  made  only  in  strictly  aseptic  fractures  over  the  motor  area,  without  mono- 
plegia or  monospasm ;  elsewhere  laceration  or  even  impaction  of  splinters 
in  the  brain  cannot  be  detected  except  by  sight  or  touch. 

To  carry  out  the  accepted  treatment,  it  may  be  necessary  simply  to  open 
the  wound  and  remove  the  fragments,  seeking  carefully  all  round  beneath 
overhanging  edges  for  loose  bits  of  the  inner  table ;  or,  some  of  the  frag- 
ments being  jammed,  a  bit  of  sound  bone  must  be  cut  away  with  Hey's  saw, 
or,  preferably,  Hoffman's  gouge  forceps,  until  the  bits  can  be  elevated ;  or, 
lastly,  in  cases  of  pure  punctured  or  incised  fractures,  or  of  simple  depres- 
sion of  the  outer  table,  it  will  be  necessary  to  enlarge  the  opening  or  make 
one  with  a  trephine  before  the  elevator  or  forceps  can  be  inserted.  Treat 
the  case  like  an  ordinary  wound ;  if  long  exposed  before  seen,  disinfect  with 
chloride  of  zinc  (five  per  cent.)  or  sublimate  lotion  upon  plugs  of  cotton- 
wool ;  be  careful  that  little  runs  into  the  cranial  cavity  when  the  dura  is 
wounded. 

The  intracranial  complications  of  fracture  will  be  described  in  the  follow- 
ing sections.  All  compound  cases,  should  they  become  septic,  are  of  course 
liable  to  the  septic  diseases  of  wounds. 

Results. — Fractures  of  the  skull  and  all  injuries  of  the  head  are  much 
less  fatal  in  children  than  in  adults ;  it  is  quite  astonishing  from  what  in- 
juries, including  large  losses  of  brain  substance,  children  recover.  Formerly 
fracture  of  the  base  was  looked  upon  as  a  fatal  injury,  but  this  it  was  shown 
not  to  be  before  antiseptics  were  used.  Evidence  is  rapidly  accumulating 
to  prove  that  the  mortality  in  all  injuries  of  the  head  with  wound  has  been 
greatly  diminished  by  modern  modes  of  treatment. 

The  tendency  to  formation  of  callus  in  skull-fissures  is  very  slight,  prob- 
ably because  of  the  absolute  fixity  of  the  edges  and  consequent  absence  of 
irritation.  In  thin  parts  it  is  not  uncommon  to  find  fibrous  union  only ; 
or,  in  the  macerated  skull,  a  chink  with  rounded  borders,  occasionally  inter- 
rupted by  a  bridge  of  bones.    Where  considerable  pieces  of  bone  have  been 
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removed,  the  gap  is  closed  only  by  a  fibrous  scar  which  moves  with  the  brain. 
A  metal  or  vulcanite  shield  must  be  fitted  over  the  scar  in  these  cases. 

Wound  of  the  Dura  Mater  is  a  very  serious  complication  of  fracture, 
because  it  admits  germs  and  irritant  fluids  to  the  cranial  cavity,  and  thus 
leads  to  septic  meningitis,  the  great  cause  of  death  in  compound  fractures  not 
immediately  fatal  from  injury  to  the  brain.  Asepsis,  free  drainage,  and 
provision  for  early  union  of  the  wound  make  up  the  appropriate  prophy- 
laxis. 

Hernia  Cerebri  is  not  uncommon  in  these  cases,  especially  in  the  young, 
and  is  more  likely  to  occur  through  a  small  than  a  large  aperture.  The  true 
variety  is  due  to  serous  or  purulent  exudation  within  the  skull ;  if  the  drain- 
age is  insufficient — and  a  small  aperture  is  more  easily  closed  than  a  large 
one  by  the  brain  falling  against  it — intracranial  pressure  rises  and  more  or 
less  brain-substance  is  forced  through  the  aperture,  and  this  occurrence  is 
much  facilitated  by  the  inflammatory  softening  and  swelling  of  the  brain  be- 
neath the  aperture.  There  is  also  a  false  variety,  of  almost  pure  granulation- 
tissue,  and  either  form  may  contain  much  extravasated  blood.  The  fungus  is 
a  round,  more  or  less  pedunculated  soft  mass  of  red  color  or  clot-like  aspect, 
sometimes  covered  by  a  layer  of  pale  lymph.  It  may  increase  rapidly  to  a 
large  size  and  recur  if  shaved  off,  or  it  may  remain  stationary  and  of  small 
size,  finally  shrinking  and  healing.  It  pulsates  with  the  brain.  It  may 
contain  very  little  recognizable  brain-substance,  but  consists  chiefly  of  ex- 
travasated blood,  round  cells,  etc.,  or  vice  versa.  So  much  cerebral  substance 
may  protrude  that  slicing  off  of  the  hernia  ha3  opened  the  ventricular  cavity. 
The  hernia  usually  appears  a  few  days  after  the  injury,  but  may  not  do  so 
for  weeks.  Rarely  it  results  after  syphilitic  necrosis  of  the  skull,  the  dura 
mater  probably  being  softened  by  round-celled  infiltration. 

The  great  majority  of  cases  in  which  hernia  cerebri  occurs  die  either  from 
diffuse  meningitis  or  abscess  beneath  the  swelling.  In  a  case  at  University 
College  Hospital,  the  hernia  contained  large  numbers  of  varicose  nerve-fibres 
and  myelin  drops,  and  was  apparently  formed  by  the  upper  ends  of  the  as- 
cending frontal  and  parietal  convolutions,  and  a  cavity  full  of  yellow  fluid 
beneath  it  separated  the  cortex  of  the  parietal  lobule  and  ascending  parietal 
convolutions  from  the  corpus  striatum.  The  child  died  of  meningitis,  but 
in  consequence  of  the  above  state  of  matters,  the  convulsions  did  not  affect 
the  left  limbs,  which  were  paralyzed  from  the  first  by  laceration  of  their 
centres. 

Treatment. — Sometimes  without  any  treatment  the  hernia  shrivels  and 
disappears ;  it  has  been  known  to  skin  over  and  remain  as  a  pulsating  swell- 
ing. Pressure  applied  to  it  usually  hastens  the  appearance  of  compression 
symptoms.  Sometimes,  but  rarely,  shaving  off  the  mass  and  applying  a  lead 
plate  over  the  stump  has  been  successful.  Of  eighteen  cases  from  gunshot 
fracture  of  the  skull,  complicated  by  laceration  of  the  dura  and  brain,  four 
recovered  without  operative  interference,  the  "hernia  shrinking,  granulating, 
and  finally  skinning  over,  leaving  a  depressed  pulsating  scar ;  the  rest, 
whether  left  alone,  compressed,  or.shaved  off,  were  all  fatal  (Circular  No.  6; 
War  Department,  Surgeon-General's  Office,  Washington,  Nov.  1, 1865).  Ex- 
treme cleanliness,  absorbent  dressings,  cold  to  the  head,  absolute  rest,  low 
diet,  and  purgation,  seem  indicated  to  prevent  inflammation  and  keep  the 
blood-pressure  low. 

General  Injuries  of  the  Brain. 

All  violence  reaches  the  brain  through  the  skull  and  the  superficial  soft 
parts.    Sometimes  all  three  are  more  or  less  injured,  sometimes  only  one; 
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and,  naturally,  injuries  of  the  brain  are  by  far  the  most  important.  These 
naturally  fall  into  two  classes  according  as  they  are  general,  affecting  the 
whole  mass  of  the  brain,  or  local,  damaging  only  a  portion  or  portions  of  its 
substance ;  in  the  former  we  have  concussion  and  compression,  and  in  the 
latter  contusions  and  wounds. 

CONCUSSION  OF  THE  BRAIN. 

Concussion  is  a  state  much  resembling  shock  but  distinguished  from  this 
by  the  greater  tendency  to  insensibility,  and  characterized  by  the  fact  that 
it  is  due  to  direct  or  indirect  violence  to  the  brain.  The  force  which  causes 
it  is  usually  diffused  over  a  considerable  area  and  does  not  act  with  extreme 
suddenness.  We  know  nothing  of  the  morbid  anatomy  of  cases  which  do  not 
die  ;  in  fatal  cases  congestion  of  the  vessels,  punctiform  or  larger  ecchymoses, 
and  laceration  of  the  cortex  away  from  the  motor  area  are  found,  the  coarse 
lesions  being  insufficient  to  account  for  death.  An  experiment  of  Lister 
seems  to  us  to  throw  some  light  on  the  pathology.  Studying  the  effect  of 
electricity  in  producing  inflammation  in  a  frog's  foot,  he  caused  insensibility 
by  sending  through  the  brain  the  current  which  he  subsequently  passed 
through  the  foot.  In  the  latter  stasis  in  dilated  vessels  resulted,  and  as  this 
after  a  time  cleared  up,  consciousness  also  returned.  The  vessels  of  the  brain 
doubtless  suffered  like  those  of  the  foot,  and  of  course  all  the  tissue  elements 
of  the  part  suffered  like  the  vessels ;  the  alteration  is  visible  in  neither  case, 
but  it  is  nevertheless  sufficient  to  impair  or  even  arrest  function.  Similarly, 
mechanical  force  transmitted  across  the  head  will  doubtless  produce  an  in- 
jury of  the  cerebral  cells,  impairing  or  arresting  their  function ;  its  effect  is 
universal,  depressing  all  the  centres,  and  most  so  the  more  delicate  ones  of 
the  cortex.  The  result  of  concussion  of  the  cardiac  and  vasomotor  centres 
is  probably  to  cause  directly  that  vasomotor  paralysis  which  is  reflexly  in- 
duced in  shock  (p.  165).  The  violence  may  be  so  great  as  to  cause  local 
visible  lesions,  contusions,  such  as  have  been  noted  in  fatal  cases,  but  these 
do  not  belong  to  concussion,  pure  and  simple.  Koch  and  Filehne  have 
shown  that  all  the  symptoms  of  fatal  concussion  may  be  produced  in  animals 
by  prolonged  gentle  hammering  of  the  skull ;  yet  the  microscope  reveals  no 
lesion  of  the  nerve-substance.  Force,  except  compressing,  can  scarcely  be 
applied  to  the  skull  without  causing  more  or  less  concussion. 

Symptoms. — These  are  giddiness,  mental  confusion,  or  dulness,  from  which 
the  patient  is  easily  roused  to  answer  a  question,  increasing  up  to  the  deepest 
insensibility,  with  loss  of  superficial  reflexes ;  the  limbs  are  more  or  less 
flaccid,  the  sphincters  may  be  relaxed.  The  pupils  are  equal  and  generally 
small,  but  they  dilate  in  extreme  cases ;  the  pulse  is  quick,  feeble,  intermit- 
tent, or  hardly  perceptible;  the  breathing  is  slow,  shallow,  and  regular,  or 
only  a  feeble  sigh  occurs  at  intervals ;  the  surface  is  pale,  cold,  and  often 
clammy,  with  a  ghastly,  death-like  aspect ;  the  temperature  is  more  or  less 
depressed.  Vomiting  may  occur  once  or  repeatedly ;  it  is  not  present  in 
very  slight  or  very  severe  cases,  and  it  often  indicates  approaching  reaction 
and  return  of  consciousness.  The  symptoms  of  a  slight  or  serious  case  may 
easily  be  picked  out  from  the  above.  Any  paralysis  or  twitching  shows  that 
the  case  is  not  one  of  pure  concussion,  but  includes  some  local  lesion.  Dia- 
betes mellitus  or  insipidus  may  be  a  symptom,  and  sometimes  persists ;  due 
to  injury  of  centre  in  fourth  ventricle.  As  to  duration,  insensibility  may 
pass  off  in  a  few  minutes  or  hours,  or  may  last,  in  its  slighter  forms,  a  week 
or  more.  But  in  the  latter  cases  laceration  and  subdural  hemorrhage  have 
almost  certainly  occurred. 

As  consciousness  returns  the  surface  warms,  the  pulse  becomes  fuller  and 
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steadier,  and  the  temperature  rises  perhaps  to  100°  F.  Headache,  drowsi- 
D(  B8,  inability  to  think,  and  sometimes  tendency  to  vomit,  remain  for  hours 
or  days.  Sometimes  the  reaction  is  excessive,  being  accompanied  by  severe 
throbbing  headache,  obvious  pulsation  of  the  carotids,  flashes  of  light,  noises 
in  the  ears,  with  intolerance  of  light  and  sound ;  the  eyes  are  suffused,  and 
the  lace  flushed,  during  this  vascular  disturbance.  It  is  said  that  this  may 
run  on  to  meningitis,  but  such  a  termination  must  be  very  rare  in  simple 
concussion  uncomplicated  by  wound. 

The  symptoms  of  concussion  may  pass  directly  into  those  of  compression ; 
or  the  latter  may  supervene  after  an  interval  of  consciousness.  Concussion 
is  occasionally  succeeded  by  a  peculiar  state  which  may  last  some  days.  The 
patient  lies  as  if  in  tranquil  sleep ;  his  pulse  is  regular,  but  on  the  slightest 
exertion  it  rises  to  130  or  140,  and  the  carotids  beat  vehemently ;  when 
roused  he  answers  questions,  but  immediately  relapses  into  unconsciousness. 
Some  patients  in  this  state  resemble  somnambulists ;  they  may  get  out  of  bed, 
bolt  the  door,  shave,  or  make  water,  but  still  are  insensible  to  what  passes 
around.  Concussion  may  leave  feeble  health  and  intellect ;  impairment  of 
memory  or  of  the  senses,  especially  of  smell  and  hearing;  and  lack  of  self- 
control,  with  tendency  to  extravagant  actions  after  drink  or  excitement. 
Insanity  may  occur  in  distinct  relation  to  concussion  ;  and  Savage  has  seen 
instances  of  children,  begotten  soon  after  the  father  had  recovered  from 
severe  concussion,  incurably  insane,  other  children  being  healthy. 

Prognosis. — Insensibility  so  deep  that  the  superficial  reflexes  are  absent, 
great  feebleness  of  the  pulse,  and  marked  depression  of  temperature  are  of 
evil  import. 

Treatment. — Treat  the  collapse.  Place  the  patient  in  bed  with  the  head 
low,  warmly  covered,  with  hot  bottles  at  feet  and  sides ;  a  little  hot  coffee 
may  be  given  if  the  patient  can  swallow.  Unless  the  depression  is  danger- 
ous, it  is  best  not  to  use  other  stimulants,  as  there  is  always  the  possibility 
that  hemorrhage  from  torn  vessels  is  threatening,  or  that  over-reaction  may 
be  provoked.  If  the  collapse  is  dangerous,  stimulants,  subcutaneously,  by 
mouth,  or  rectum,  must  be  freely  used  ;  also  excitation  of  the  skin.  When 
the  pulse  is  very  small  and  rapid,  atropin  ( 2inr  ~  Tinr  Sr0  may  be  given  sub- 
cutaneously. In  prolonged  insensibility,  feeding  must  be  carried  on  by  the 
mouth,  rectum,  or  stomach-tube.  During  insensibility,  examine  for  other 
injuries  (fractures,  dislocations,  etc.),  and  treat  them. 

When  consciousness  has  returned  an  ice-bag  to  the  head  is  usually  com- 
forting, and  cold  should  be  energetically  used  (by  Leiter's  tubes  if  possible) 
and  the  head  raised  if  overaction  or  compression  is  threatened.  The  diet 
must  be  light  and  unstimulating.  Keep  the  bowels  open  by  medicine  or 
enema ;  they  tend  often  to  be  much  confined.  A  darkened  room  and  perfect 
quiet  should  be  obtained  until  reaction  has  passed  off.  Complete  rest  in  bed 
must  be  insisted  on  until  all  symptoms  are  gone  ;  and  rest  of  mind  is  advis- 
able for  at  least  four  to  six  weeks — six  months,  if  possible — after  any  head- 
injury  causing  insensibility.  Intemperance  of  all  kinds  is  to  be  strictly 
guarded  against.  For  troublesome  after-effects,  headache,  loss  of  memory, 
etc.,  change  of  air,  rest  of  mind,  regular  habits  and  diet,  bathing  and  bracing 
treatment  are  the  remedies. 


COMPRESSION  OF  THE  BRAIN. 

Etiology  and  Pathology. — Any  condition  which  either  diminishes  the 
cavity  of  the  skull  or  increases  its  contents  must  cause  compression  of  the 
brain,  provided  that  the  diminution  or  increase  is  so  marked,  and  takes 
place  with  such  suddenness,  that  compensation  by  distention  of  the  spinal 
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dura  mater,  by  the  absorption  of  cerebro-spinal  fluid,  and  later  by  atrophy 
of  the  brain,  is  impossible. 

The  causes  connected  with  injury  are  (1)  Extravasation  of  blood  from 
any  vessels  in  the  skull.  (2)  Depression  of  bone  and  introduction  of  foreign 
bodies  into  the  brain-cavity.  (3)  Accumulation  of  inflammatory  products — 
serous  effusion  or  pus — or  of  simple  oedema-fluid  in  the  skull.  The  first  two 
cause  immediate  or  early  (within  twenty-four  hours)  compression,  whilst  the 
last  manifests  itself  later.  Apart  from  all  injury,  meningo-encephalitis  may 
of  course  occur,  and  certain  rapidly  growing  vascular  tumors  may  be  accom- 
panied by  attacks  of  coma  with  compression  symptoms. 

The  general  effect  of  the  above  causes  is  to  produce  rise  of  intracranial 
pressure,  and  this  surely  leads  to  slower  circulation  through  the  brain.  The 
adult  skull  is  quite  unyielding,  and  the  result  of  (say)  hemorrhage  into  its 
cavity  is  first  to  displace  some  cerebro-spinal  fluid  into  the  theca  vertebralis, 
which  becomes  distended.  As  the  limit  of  distensibility  of  the  spinal  dura 
mater  and  the  structures  covering  it — especially  the  posterior  atlanto-occi- 
pital  ligament — is  reached,  intracranial  pressure  rises  much  more  rapidly 
than  at  first,  and  small  increments  to  the  contents  produce  a  great  result. 
Pagenstecher  found  that  a  very  variable  amount  of  wax — 2.9  to  6.5  per  cent, 
of  the  whole  contents — could  be  injected  into  dogs'  skulls  without  causing 
symptoms ;  and  this  variation  may  explain  why,  of  two  patients  with  equal 
small  extravasations,  one  may  have  no  symptoms  whilst  the  other  is  coma- 
tose. Beyond  this  point,  if  pressure  rises,  symptoms  appear,  due  to  slowing 
of  the  circulation  through  the  brain  and  consequent  malnutrition,  the  result 
of  more  or  less  complete  compression  of  the  capillaries.  A  very  slight 
diminution  of  the  diameter  of  capillary  tubes  was  found  by  Poiseuille  greatly 
to  diminish  the  delivery  from  them — e.  g.,  diminution  of  the  diameter  of  a 
capillary  tube  by  one-tenth  reduces  the  delivery  to  little  more  than  half ; 
and  as  experiment  has  shown  that  inflammatory  effusion  or  hemorrhage  may 
raise  the  intracranial  pressure  even  above  that  in  the  cerebral  capillaries, 
the  flow  through  these  would  sometimes  be  absolutely  arrested  were  it  not 
for  the  resistance  of  the  tissue  in  which  they  lie. 

Action  of  hypercemia. — If,  when  the  tension  in  the  cerebro-spinal  cavity  or 
any  other  closed  space  is  at  a  certain  point,  even  a  slight  addition  to  the 
contents  will  impair  the  circulation,  it  is  obvious  that  any  hypersemia  will 
have  this  effect,  for  an  abnormal  quantity  of  blood  will  be  introduced  into 
the  cavity.  In  mechanical  congestion  not  only  is  this  so,  but  transudation 
and  further  addition  to  the  intracranial  contents  quickly  result.  In  passive 
hypersemia  due  to  loss  of  vascular  tone,  much  of  the  arterial  force,  usually 
met  by  the  contractility  of  the  vessel,  is  transmitted  to  the  cerebro-spinal 
fluid,  the  circulation  lags  and  transudation  is  increased.  This,  under  the 
above  conditions,  leads  to  further  compression  of  the  capillaries  and  a  circulus 
vitiosus  is  once  more  established.  Active  hypersemia  in  a  closed  cavity,  in 
which  high  tension  already  exists,  will  similarly  impede  the  circulation. 
The  analogy  between  the  eye  and  the  brain  as  regards  their  circulatory 
conditions  is  obvious  (Leyden) ;  in  chronic  glaucoma,  in  which  the  intra- 
ocular tension  is  raised,  pulsation  of  the  veins  is  either  present  or  easily 
induced  by  slight  pressure  with  the  finger,  the  blood  being  driven  back  out 
of  the  retinal  veins  to  make  room  for  the  blood  entering  the  arteries  at  each 
systole.  Similar  pulsation  has  been  seen  through  a  window  in  a  dog's  skull. 
It  is  perhaps  to  active  hypersemia  that  some  apoplectiform  attacks  in  tumors 
of  the  brain  are  due ;  and  the  harm  which  hypersemia  of  any  kind — active 
or  passive,  acute,  frequently  repeated  or  constant — may  do  in  cases  of  head- 
injury  is  obvious  and  has  been  known  practically  in  all  times. 

Finally,  experiment  and  observation  have  shown  that  parts  of  the  brain 
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are  not  all  similarly  or  simultaneously  affected  by  general  rise  of  pressure 
and  by  consequent  anaemia.  The  highest  centres  in  the  cortex  are  the  most 
delicate,  and  drowsiness,  passing  on  to  insensibility,  is  early  induced.  Some 
of  the  lower  centres  in  the  medulla  and  pons  are  at  first  stimulated  by  anse- 
mia — e.g.,  the  vasomotor  centre,  causing  rise  of  arterial  pressure;  the  vagus 
centre,  causing  slow  pulse  and  to  some  extent  keeping  the  pressure  down  ; 
and  still  later,  when  these  centres  are  paretic,  the  spasm  centre  (Nothnagel) 
may  be  excited  and  general  convulsions  occur;  ultimately  all  are  paralyzed. 
For  experimental  proofs  of  these  statements  see  Bergmann,  Kopfverletzun- 
geu,  Deutsche  Chirurgie,  p.  324. 

Symptoms. — Clinical  cases  of  head-injury  are  almost  invariably  mixed 
lesions,  concussion,  compression,  laceration,  and  so  forth  ;  and  it  is  therefore 
very  difficult  to  extract  from  them  the  symptoms  which  should  be  attributed 
to  each  morbid  condition.  Consequently  experiments  upon  animals  have 
been  made. 

Leyden's  researches  upon  animals  (Virch.  Arch.,  1866,  Bd.  37,  S.  520) 
and  Pagenstecher's  (Exp.  il.  Studien  u.  Gehirndruck,  1871)  give  the  following 
as  the  signs  of  pure  compression,  and  their  results  are  well  borne  out  by 
clinical  observation. 

Pain  is  probably  the  first  sign  and  is  thought  to  be  due  to  tension  of  the 
dura  mater,  supplied  largely  by  the  fifth  ;  then,  as  the  intracranial  pressure 
rises,  drowsiness  appears  and  progressively  deepens  into  stupor  and  absolute 
coma — symptoms  which  are  due  to  interference  with  the  circulation  in  higher 
centres  of  the  cortex.  This  region  is  supplied  by  capillaries  only,  springing 
from  the  pia  mater,  and  is  peculiarly  sensitive  to  anaemia.  Sudden  high 
pressure  (e.  g.,  raising  from  100  to  200  mm.  of  mercury,  Pagenstecher)  caused 
general,  epileptiform,  clonic  spasms,  usually  ending  in  opisthotonos  ;  they  are 
due  to  more  or  less  complete  anaemia  of  the  brain  (Kussmaul  and  Tenner), 
and  are  rare  in  man,  for  depressed  bone  alone,  perhaps,  never  (Bergmann) 
causes  symptoms  of  general  compression,  and  extravasation  of  blood  is  always 
gradual.  Direct  pressure  on  pons  and  medulla  might  excite  them.  The 
pulse  becomes  fuller,  stronger,  and  progressively  shiver,  down  to  40,  30,  or  even 
less  per  minute,  but  continues  regular  until  the  pressure  has  passed  a  certain 
point;  then  it  becomes  small,  rapid,  and  irregular.  The  slow  heaving  pulse 
is  one  of  the  most  important  and  constant  signs  of  pressure,  and  is  due  to 
excitation  of  the  vasomotor  and  vagus  centres,  which,  sooner  or  later,  become 
paralyzed.  Respiration  is  affected  like  the  pulse,  being  slow,  deep,  and  labored, 
until  the  pulse  yields — then  quick  superficial  breathing  alternates  with  deep 
breaths  or  long  pauses,  in  one  of  which  death  occurs.  The  pulse  continues 
1-2  minutes  later,  so  death  seems  due  to  paralysis  of  the  respiratory  centre. 
The  breathing  is  often  deeply  stertorous  and  puffing  from  falling  back  of  the 
tongue,  and  paralysis  of  the  soft  palate,  buccinators,  and  lip  muscles.  In- 
voluntary defecation  and  retention  of  urine  are  usual  from  palsy  of  the  sphincter 
ani  and  of  the  bladder.  With  complete  coma,  all  muscles  are  flaccid,  and 
the  superficial  reflexes  are  lost.  The  surface  is  generally  warm  and  moist, 
sometimes  flushed  and  sweating ;  in  animals  the  temperature  is  undisturbed, 
or  falls  steadily;  but  in  man  hyperpyrexia  is  not  uncommon,  probably  from 
interference  with  a  heat  centre. 

Besides  these  general  symptoms,  certain  unilateral  phenomena  arise  in  man, 
due  to  the  direct  pressure  of  the  compressing  body  upon  a  nerve  or  upon 
some  part  of  the  brain  (motor  area),  having  obvious  functions ;  for  the  brain 
is  solid,  not  fluid,  and  consequently  pressure  at  a  point  is  not  transmitted 
equally  in  all  directions,  but  is  specially  felt  at  the  spot  pressed  upon ;  and 
equalization  of  pressure  throughout  the  brain  is  still  further  prevented  by  its 
division  into  three  parts  by  the  falx  and  tent,  which  septa  resist  the  displace- 
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ment  of  one  part  towards  another  (Niemeyer).  Thus  a  part  pressed  on  be- 
comes specially  ansemic  and  damaged.  In  animals  lower  than  apes  unilateral 
symptoms  are  not  thus  induced,  localization  of  function  in  the  cortex  being 
imperfect. 

At  first  the  pupil  on  the  side  of  the  compression  may  contract  (irritation 
of  3d),  but  as  coma  supervenes  both  pupils  dilate  (general  rise  of  pressure), 
that  on  the  same  side  often  fully  (excessive  pressure  on  3d),  that  on  the 
opposite  side  moderately.  Frequently  paralysis  of  the  face  or  limbs  on  the  side 
opposite  to  the  pressure  occurs  early,  being  due  to  interference  with  the  cortical 
centres  of  these  parts  ;  ultimately  it  is  lost  in  general  paralysis.  The  patients 
being  unconscious,  nothing  accurate  is  known  of  sensation,  but  at  first  pinch- 
ing excites  movements. 

Double  optic  neuritis  or  choked  disk  is  a  frequent  sign  of  increased  intracra- 
nial pressure ;  it  occurs  in  95  per  cent,  of  cerebral  tumors.  Cases  of  well- 
marked  early  compression  certainly  occur  without  any  such  symptom ;  and, 
on  the  other  hand,  fractures  through  the  optic  canals  (usually  on  one  side 
only)  frequently  cause  hemorrhage  into  the  optic  sheaths,  compression  of  the 
nerves,  and  choked  disk.  Choked  disk  may  pass  off  completely  or  lead  to 
atrophy  and  blindness.  Other  disturbances  of  vision  after  injury  may  occur 
from  compression,  contusion,  or  laceration  of  the  optic  nerve  between  its 
cortical  centre  and  the  optic  foramen. 

Terminations. — These  depend  upon  the  mass  of  the  compressing  substance, 
whether  it  tends  to  increase  or  decrease,  and  the  possibility  of  successful 
treatment. 

Spontaneous  recovery  from  well-marked  compression  symptoms  is  common. 
The  patients  recover  after  weeks  of  stupor  and  slow  pulse  (compression?) ;  on 
the  other  hand,  coma,  complete  paralysis,  and  dilated  pupils  are  almost  always 
followed  by  death. 

The  tendency  of  heightened  intracranial  pressure  still  further  to  ;ncrease 
must  be  remembered ;  oedema  of  the  brain  and  slow  compression  induced  in 
this  way  with  ill-marked  symptoms  is  frequent  after  head  injuries. 

Paralyses  from  local  pressure  usually  disappear ;  sometimes  they  remain, 
being  due  probably  to  deep  laceration.  Then  atrophy  is  slow,  from  disuse ; 
late  rigidty  may  occur  from  descending  sclerosis. 

Sometimes  the  brain  seems  to  become  accustomed  to  pressure,  e.  g.,  from 
permanently  depressed  bone ;  fluid  is  absorbed,  and  the  brain  atrophies 
somewhat. 

Treatment. — This  varies  with  the  cause ;  depressed  bone  must  be  elevated, 
extravasated  blood  may  require  removal,  and  pus  must  be  evacuated— as 
stated  under  special  sections  on  the  subjects.  But  in  all  cases  three  general 
points  require  attention. 

1.  To  render  venous  return  from  the  head  easy. — To  this  end  the  head  and 
shoulders  should  be  well  raised  in  cases  of  head  injury  in  which  there  is  no 
tendency  to  syncope.  Some  surgeons  still  employ  the  old  practice  of  vene- 
section in  cases  of  intracranial  hemorrhage  or  of  commencing  inflammatory 
effusion.  Sufficient  blood  is  drawn  to  depress  the  pulse  moderately ;  this 
lessens  the  intracranial  pressure,  permits  blood  to  pass  more  freely  through 
the  cerebral  capillaries,  and  improves  the  nutrition  of  the  brain.  In  hemor- 
rhage, weakening  of  the  heart  favors  spontaneous  arrest ;  in  inflammation 
lowering  of  blood  pressure  lessens  exudation ;  but  after  bleeding  the  blood 
becomes  watery  and  transudes  more  readily  than  the  normal  fluid.  Any 
tendency  to  active  hyperemia  will  be  checked. 

2.  Tojavor  absorption  of  cerebrospinal  fluid.— Purgatives  which  cause  watery 
motions  (e.  g.,  sulphate  of  magnesia)  render  lymphatic  absorption  more  active, 
and  this  is  facilitated  also  by  high  intracranial  pressure  ;  some  surgeons  give 
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calomel,  as  routine  treatment,  in  all  head  injuries  ;  if  the  bowels  are  very  ob- 
stinate, croton  oil,  "lj-ij,  may  be  required.  Drastic  purgatives  depress  the 
pulse  and  are  often  employed  as  "  derivatives  "  in  inflammations. 

3.  To  cause  contraction  of  the  cerebral  arteries,  and  thus  lower  intracranial 
pressure  and  ease  the  circulation.  The  constant  current  has  been  employed, 
but  the  great  remedy  is  cold.  Ice-bags  - are  very  unsatisfactory  ;  Leiter's 
tubes  should  always  be  used  in  preference.  Some  employ  in  addition  occa- 
sional gentle  douches  from  a  rose,  lasting  a  quarter  to  half  an  hour.  When 
there  is  a  wound  an  antiseptic  dressing  must  always  be  applied ;  it  may  be 
thin  and  changed  often,  and  Leiter's  tubes  can  be  used  outside  it. 

INJURIES  OF  INTRACRANIAL  VESSELS. 

The  danger  of  hemorrhage  from  these  vessels  is  a  special  one — that  of  com- 
pression of  the  brain. 

We  may  classify  hemorrhages  from  intracranial  vessels  as  follows :  (1)  Ex- 
ternal (escaping  through  a  wound),  and  subcranial  (between  bone  and  dura). 
(2)  Subdural,  subarachnoid,  and  into  meshes  of  pia.  (3)  Cerebral  and 
intraventricular. 

1.  External  and  Subcranial  Hemorrhage. — These  result  from  in- 
juries of  sinuses  in  contact  with  the  skull,  of  the  middle  meningeal  artery, 
or  of  the  internal  carotid. 

Wounds  of  sinuses  may  be  due  to  penetrating  instruments,  bullets,  de- 
pressed fragments,  or  simply  to  stretching  and  tearing — almost  always  from 
the  gaping  of  a  crossing  fissure,  though  simple  change  of  shape  of  the  skull 
is,  rarely,  sufficient.  The  longitudinal  sinus  is  most  exposed  to  injury  from 
weapons,  falling  stones,  etc.,  whilst  the  lateral  suffers  most  often  from  falls 
on  the  head,  and  accidents  which  cause  fissures.  The  bleeding  externally  is 
just  like  that  from  a  vein  (p.  403)  and  is  easily  arrested  by  pressure  ;  the 
sinus  does  not  collapse  and  may  heal  without  obliteration.  If  blood  were 
escaping  into  the  subdural  space  as  well  as  externally,  it  might  be  necessary 
to  tie  the  sinus,  a  threaded  needle  being  used  if  necessary.  The  great  danger 
of  these  injuries  when  bleeding  is  arrested  and  compression  avoided,  is  in- 
fective softening  of  a  thrombus  and  pyaemia.  Volkmann  has  recorded  a 
death  from  entry  of  air ;  but  except  with  very  deep  inspiration  the  blood 
pressure  is  too  high  to  permit  this. 

The  symptoms  of  subcranial  bleeding  from  a  sinus  are  those  of  compression 
(p.  435),  usually  developing  more  slowly  than  when  the  meningeal  artery  is 
wounded. 

Wound  of  the  middle  men  ingeal  artery  is  by  far  the  most  common  source  of 
subcranial  hemorrhage — twenty-seven  times  in  thirty-one  cases  (Hewett). 
This  vessel  may  be  cut  or  torn  like  the  sinuses ;  it  usually  suffers  from  the 
sudden  gaping  or  displacement  of  the  edges  of  a  fissure  crossing  its  groove  or 
canal ;  rarely,  it  also  has  been  ruptured  owing  to  sudden  change  in  form  of 
the  skull,  to  which  it  is  closely  adherent  and  gives  many  branches.  It  is 
said  to  have  been  found  thus  torn  on  the  side  opposite  to  that  struck  as  often 
as  thrice  in  ninety-nine  cases  (Bergmann). 

Of  the  two  branches  of  this  artery,  the  anterior  suffers  much  more  often 
than  the  posterior :  it  is  generally  torn  opposite  to  the  parietal,  but  of  course 
it  may  be  wounded  at  any  point  of  either  trunk  or  branches.  The  hole  is 
often  very  difficult  to  find.  The  size  of  the  extravasation  will,  coeteris  pari- 
bus, be  proportionate  to  the  size  of  the  vessel  injured,  but  the  firmness  of 
adhesion  of  the  dura  varies  much,  being  greater  in  the  old.  The  clot  may 
weigh  six  to  seven  ounces  and  strip  the  dura  from  the  whole  lateral  region  of 
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the  skull.  In  one  case  (Godlee)  the  meningeal  vein  was  the  source  of  the 
blood. 

It  has  been  noted  that  injuries  which  give  rise  to  subcranial  hemorrhage 
almost  always  cause  more  or  less  laceration  of  the  brain,  which  may  affect 
the  symptoms  greatly. 

The  internal  carotid  is  rarely  wounded  by  pointed  instruments  thrust 
through  the  orbit  or  roof  or  side  of  the  skull,  or  torn  by  fractures — mostly 
from  crushing  violence,  as  of  a  tree  falling  on  the  head — crossing  the  carotid 
canal  or  body  of  sphenoid.  In  the  few  cases  recorded  much  blood  has  es- 
caped by  mouth  and  nose,  and  death  has  been  early  before  compression  has 
set  in. 

The  symptoms  of  subcranial  hemorrhage  from  the  middle  meningeal  are 
those  of  compression  in  its  most  typical  form  :  the  conditions  are  almost  ex- 
actly similar  to  those  of  Pagenstecher's  experiment  of  injecting  wax  (p.  435). 
As  the  blood  has  to  strip  up  the  dura  mater,  and  to  overcome  the  existing 
intracranial  pressure,  it  collects  but  slowly  beneath  the  bone,  so  there  is 
always  an  interval  varying  from  one  to  twenty  hours,  between  the  injury  and 
the  onset  of  symptoms.  Often  the  patient  is  stunned  by  the  injury,  and  exhibits 
signs  of  concussion,  then  recovers  after  a  varying  time  and  to  a  varying  ex- 
tent— sometimes  being  able  to  go  on  with  his  work,  at  others  only  to  give 
his  name  and  perhaps  some  history  of  the  accident ;  then,  again  after  a  vary- 
ing time,  the  patient  gets  headache,  perhaps  vomits,  and  the  signs  of  com- 
pression (p.  435)  set  in,  and  usually  deepen  rapidly.  Sometimes  the  injury 
is  so  slight  that  there  is  no  preliminary  concussion  ;  the  person  continues  his 
occupation,  and  only  after  some  hours,  perhaps  during  natural  sleep,  do 
signs  of  compression  appear. 

2.  Subdural  and  Subarachnoid  Hemorrhage  are  common  results  of 
head-injury — much  commoner  than  subcranial.  Either  may  occur  alone. 
Blood  is  commonly  found  in  the  furrows  between  the  convolutions,  occupy- 
ing the  subarachnoid  space,  while  the  subdural  space  contains  none ;  but 
subdural  hemorrhage  is  almost  always  accompanied  by  subarachnoid,  pro- 
ceeding from  torn  vessels  of  the  pia  mater,  and  generally  also  from  obviously 
lacerated  brain.  The  sources  of  subdural  hemorrhage  are  (1)  vessels  of  the 
pia  and  cerebral  cortex,  the  arachnoid  being  torn  ;  (2)  the  large  veins  of  the 
surface  of  the  brain  which  tear  somewhat  readily,  together  with  the  arachnoid 
over  them,  just  where  they  reach  the  longitudinal  sinus,  when  the  brain  is 
forcibly  displaced ;  (3)  the  great  sinuses  and  meningeal  artery,  the  dura 
being  torn.  Hemorrhage  from  the  first  two  sources  is  common  without 
fractures. 

Blood  in  the  subarachnoid  space  may  find  its  way  in  the  sulci  over  con- 
siderable areas ;  in  the  subdural  space  it  may  smear  the  surface  or  form  a 
layer  of  clot  upon  it  on  one  or  both  sides.  The  clot  is  but  slowly  absorbed 
and  leaves  widespread  pigmentation,  with  some  thickening  of  the  dura 
(pachymeningitis),  or  it  may  give  rise  to  the  formation  of  membranes  which 
are  soft  and  vascular  at  first,  then  dense  and  fibrous  like  the  dura  to  which 
they  usually  adhere ;  but  they  may  lie  loose  in  the  space,  and  contain  be- 
tween them  cavities  full  of  bloody  or  serous  fluid,  so  as  to  resemble  cysts. 
Similar  conditions  are  found  without  any  injury  in  atrophy  of  the  brain  from 
age,  alcohol,  or  general  paralysis. 

Symptoms. — Subarachnoid  hemorrhage  is  characterized  chiefly  by  the  signs 
(if  any)  of  the  laceration  from  which  it  almost  always  proceeds.  Of  course, 
in  proportion  to  its  amount  it  increases  intracranial  pressure,  and  also  exer- 
cises local  pressure  upon  damaged  parts,  and  thus  still  further  embarrasses 
circulation  in  them.  The  slight  general  rise  of  pressure  causes,  when  any 
effects  of  concussion  have  passed  off,  perhaps  headache  and  irritability, 


CEREBRAL  AND  INTRAVENTRICULAR   HEMORRHAGES.  439 


coupled  with  general  dulness.  The  laceration  may  heal,  but  the  circula- 
tion at  the  injured  spot  suffers  more  than  elsewhere ;  the  effusion  of  fluid 
here  still  further  raises  the  pressure  and  the  circulus  vitiosus  is  established. 
The  general  symptoms  then  increase  for  three  or  four  days,  and  may  become 
very  grave.  Should  they  subside  the  local  oedema  exercises  a  deleterious 
influence  upon  the  damaged  nerve  tissue,  tending  to  cause  degeneration. 

Subdural  hemorrhage. — Fagge  quotes  three  spontaneous  cases,  fatal  in  five 
to  ten  minutes — a  rare  result  of  intracranial  hemorrhage  ;  it  sometimes  gives 
rise  to  all  the  symptoms  of  subcranial  hemorrhage.  But,  coming  usually 
from  smaller  vessels  and  veins,  it  is  as  a  rule  sooner  checked  than  bleeding 
from  the  middle  meningeal,  and  consequently  causes  only  the  lesser  degrees 
of  pressure.  Sometimes,  after  concussion  has  passed  off,  a  patient  will  lie 
for  days  or  even  weeks  in  a  state  of  stupor  or  deep  sleep ;  he  can  be  roused 
to  some  extent  and  is  often  very  irritable;  left  alone  he  may  be  quiet  or  rest- 
less— grinding  his  teeth,  moaning  or  crying  out,  and  showing  signs  of  head- 
ache ;  the  pupils  are  generally  small  and  equal,  the  temperature  little  or 
not  at  all  raised,  and  the  pulse  not  slowed.  This  state  varies  a  good  deal, 
apparently  owing  to  attacks  of  active  hypenemia.  These  are  evidenced  by 
heat  of  head,  injection  of  the  face,  contraction  of  the  pupils,  and  strongly 
pulsating  carotids,  whilst  the  patient  becomes  restless,  exhibits  markedly  the 
symptoms  above  noted,  perhaps  has  an  attack  of  clonic  spasms,  and  is  left 
comatose  or  less  conscious  than  before.  Clinical  observation  alone  has  to  be 
relied  upon  to  furnish  the  symptoms  of  this  state,  and  it  is  doubtful  what 
share  the  frequently  concomitant  laceration  has  in  the  production  of  those 
given. 

Unless  death  occurs  from  oedema  and  slow  compression,  from  compression 
of  the  pons  and  medulla  by  gravitation  of  blood  into  the  subarachnoid  space 
and  pressure  of  clot  upon  these  parts,  and  perhaps  on  the  floor  of  the  fourth 
ventricle,  or  from  inflammatory  complications  in  septic  cases,  attacks  of  con- 
gestion cease  to  occur  and  consciousness  is  slowly  or  rapidly  regained.  It 
will  then  often  be  found  that  memory  is  deficient,  especially  with  regard  to 
the  accident  and  events  immediately  preceding  it. 

3.  Cerebral  and  Intraventricular  Hemorrhages  of  any  size  from 
injury  are  usually  due  to  penetration  of  the  brain  by  a  foreign  body,  as  a 
dagger  or  bullet.  By  such  instruments  any  vessel  anywhere  may  be  divided. 
The  special  symptoms  of  such  injuries  must  obviously  vary  with  the  fibres 
and  parts  of  the  brain  destroyed  or  interfered  with ;  the  general  effects  of 
shock,  concussion,  or  compression  may  be  superadded. 

Rupture  of  a  central  artery  of  the  brain  by  violence  applied  to  the  ex- 
terior of  the  skull  is  very  uncommon.  Fagge  quotes  five  cases  of  hemor- 
rhage into  the  corpus  striatum  or  optic  thalamus,  sometimes  bursting  into 
the  lateral  ventricles;  in  one  a  blow  seemed  undoubtedly  to  have  caused  the 
hemorrhage,  and  in  the  others  it  seemed  more  probable  than  disease.  In 
three  of  these  cases  the  kidneys  were  granular,  wasted,  or  cystic,  and  in  the 
other  two  they  were  not  described  ;  so  Fagge  suggested  that  in  all  the  cere- 
bral vessels  were  very  likely  diseased  and  predisposed  to  rupture. 

The  results  of  99  cases  of  meningeal  hemorrhage,  as  given  by  Bergmann 
are:  83  died,  16  recovered;  in  12  of  the  latter,  the  blood  escaped  through 
a  compound  fissure,  in  3  trephining  was  successful,  and  in  one  recovery 
occurred  without  operation,  after  a  long  illness;  36  cases  died  within  24 
hours,  7  on  the  second,  4  on  the  third  day,  and  10  later. 

The  causes  of  death  are  :  in  rapid  cases  paralysis  of  the  respiratory  centre ; 
in  less  rapid  a  low  basic  pneumonia  may  help,  and  frequently  a  thin  frothy 
secretion  fills  the  bronchi  and  causes  asphyxia.  Hyperpyrexia  sometimes 
occurs. 
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Diagnosis. — Cerebral  hemorrhage  has  not  yet  come  under  operative  treat- 
ment. Subdural  is  not  very  suitable,  as  the  brain  is  often  gravely  lacerated  ; 
it  is  difficult  to  remove  the  blood  when  the  dura  is  opened,  and,  when  the 
clot  does  not  cause  very  typical  compression-symptoms,  the  probability  is  in 
favor  of  its  absorption  if  the  brain-injury  does  not  prove  fatal.  It  has  hap- 
pened that  subdural  hemorrhage  has  been  successfully  treated  by  opening 
the  dura,  but  only  by  accident,  so  to  say,  the  diagnosis  before  trephining 
having  been  subcranial  hemorrhage. 

But  this  latter  variety  can  be  checked  by  trephining,  if  only  it  can  be 
recognized  and  localized.  With  regard  to  its  recognition,  a  great  deal  de- 
pends upon  a  good  history ;  if  there  is  any  doubt  that  the  symptoms  are  due 
to  a  head-injury  the  difficulties  are  enormously  increased,  for  its  signs  are 
those  of  ordinary  apoplexy  and  of  other  morbid  states. 

We  shall  first  consider  cases  of  insensibility  undoubtedly  due  to  injury  of  the 
head  and  in  which  the  history  is  known.  The  first  questions  which  arise  are : 
Is  the  patient  suffering  from  concussion  ?  If  from  compression,  to  what  is  this 
due  ?  Is  the  case  complicated  by  local  lesion  of  the  brain  ?  (see  "  Lacera- 
tion") What  injury  has  been  sustained  by  the  bones  and  soft  parts?  (pp. 
425,  427). 

Putting  aside  the  two  latter  questions,  as  to  be  dealt  or  already  dealt  with, 
a  reference  to  the  symptoms  of  concussion  (p.  432)  and  compression  (p.  435) 
will  show  that  the  two  states  contrast  in  every  way — collapse  characterizing 
the  former,  coma,  with  slow  full  pulse  and  deep  stertorous  respiration,  the 
latter.  Concussion  is  always  immediate,  compression  is  rarely  so — never 
when  due  to  intracranial  hemorrhage.  If,  then,  compression-symptoms  occur 
immediately  after  an  injury,  we  look  for  their  cause  in  markedly  depressed 
bone  or  in  the  impaction  of  some  large  foreign  body,  and  in  any  case  a  most 
careful  examination  of  the  skull  and  soft  parts  must  be  made.  Much  more 
commonly  we  find  that  a  more  or  less  conscious  interval  varying  from  less  than 
one  hour  up  to  about  twenty  hours  has  elapsed  between  the  injury  and  the  onset 
of  compression ;  this  means  hemorrhage.  We  have  now  to  determine  the  re- 
lation of  the  blood  to  the  brain  and  its  membranes,  the  side  upon  which  it  is 
effused,  and  whether  the  brain  is  so  injured  that  it  would  not  recover  if  re- 
lieved from  over-pressure. 

Seat  of  hemorrhage. — The  reply  to  the  first  question  rests  largely  upon  the 
statistical  observation  that  well-marked  compression-symptoms  from  hemor- 
rhage due  to  injury  are  in  the  great  majority  of  cases  due  to  subcranial 
bleeding  from  the  anterior  branch  of  the  middle  meningeal  artery  (p.  437). 
As  above  said,  this,  for  purposes  of  treatment,  is  the  injury  which  we  wish 
infallibly  to  recognize ;  but  it  must  be  admitted  that  we  cannot  do  so.  We 
may  make  three  kinds  of  mistakes :  1.  The  hemorrhage  may  be  subcranial, 
but  due  to  laceration  of  the  posterior  branch  of  the  meningeal  or  of  the 
lateral  sinus.  2.  We  may  meet  with  cases  of  subdural,  or  very  rarely  of 
cerebral,  hemorrhage  of  traumatic  origin,  giving  the  typical  symptoms  of 
subcranial  hemorrhage  noted  at  p.  438.  3.  We  may  fail  to  recognize  the 
presence  of  subcranial  or  other  intracranial  hemorrhage,  pressure-symptoms 
being  entirely  masked  by  those  of  concussion. — (1)  A  temporo-parietal 
injury  (Aran's  law,  p.  427),  fulness  in  the  temporal  fossa,  and  opposite  hemi- 
plegia, protrusion  of  the  eye,  and  full  conjunctival  veins  point  almost  con- 
clusively to  wound  of  the  anterior  branch.  Bergmann  believes  that  opposite 
hemiplegia  does  not  occur  even  when  the  posterior  branch  is  injured,  still 
less  the  lateral  sinus,  which  is  further  from  the  motor  area  ;  but,  if  this  is  so, 
it  would  be  of  no  help  in  the  later  stages  when  all  limbs  are  flaccid,  and  the 
other  points  are  often  absent.  Occipital  injury  with  very  gradual  onset  of 
symptoms,  and  perhaps  some  subcutaneous  swelling,  point  to  the  lateral 
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sinus.  (2)  The  cases  of  subdural  hemorrhage  most  likely  to  be  mistaken 
for  hemorrhage  from  the  meningeal  are  apparently  those  proceeding  from 
tearing  of  large  superficial  veins  (p.  438) ;  the  brain  may  be  little  or  not  at 
all  injured,  and  blood  is  rapidly  and  copiously  effused.  Both  these  and  cases 
due  to  extensive  cortical  laceration  are  generally  distinguished  by  the  ab- 
sence of  any  conscious  interval  between  their  onset  and  the  injury;  and 
pressure-signs  will  probably  be  ill-marked  among  the  latter.  (3)  This  fail- 
ure is  little  to  be  regretted,  as  the  patient  would  probably  die  of  brain-injury 
even  if  blood  and  clot  were  removed. 

As  to  the  side  upon  which  the  blood  is  effused :  practically  subcranial  blood 
is  always  on  the  injured  side  (p.  438),  due  to  a  fissure  starting  from  the  point 
struck.  But  there  may  be  no  bruises,  fulness  or  wound  of  the  shaven  scalp, 
and  we  must  then  rely  upon  unilateral  symptoms,  such  as  opposite  hemi- 
plegia, or  dilatation  of  pupil  on  side  of  injury.  Both  these,  however,  will  be 
absent  in  deep  coma.  If  there  is  a  wound  near  the  mid-line  of  the  skull,  it 
should  be  enlarged  and  the  fissure  sought  and  traced  to  determine  its  direc- 
tion. 

Lastly,  much  safety  from  error  is  given  by  regarding  with  suspicion — as 
likely  to  prove  other  than  subcranial — all  cases  in  which  consciousness  is  not 
known  to  have  returned  in  the  interval  between  the  injury  and  compression- 
symptoms.  For  prolonged  insensibility  ending  in  compression  probably 
means  laceration  and  subdural  hemorrhage,  besides  a  severe  shake  of  the 
brain.  This  argument,  however,  does  not  hold  when  pressure  symptoms 
appear  early,  within  an  hour  or  two,  for  concussion  lasting  thus  long  is  not 
necessarily  severe. 

We  see  that,  even  where  the  history  of  the  case  is  known,  there  are  many 
sources  of  error ;  but,  when  a  patient  is  found  insensible,  under  circumstances 
in  which  accidental  injury  or  foul  play  is  possible  or  probable,  the  diagnosis 
becomes  extremely  difficult.  The  testimony  of  eye-witnesses  may  indeed  be 
misleading  rather  than  helpful,  for  they  may  describe  a  patient  who  has 
fallen  in  an  apoplectic  or  epileptic  fit  as  losing  his  balance,  etc. 

The  following  case  exemplifies  the  difficulties  of  the  class:  A  man  of  forty- 
five  was  found  completely  unconscious  at  the  bottom  of  twelve  stone  steps  at 
Euston  Station  ;  he  could  not  have  been  there  long :  pupils  small,  equal ; 
pulse  very  intermittent,  irregular,  90-112;  respirations  30,  loud  tracheal 
rales  ;  surface  warm,  sweating  slightly  about  the  face,  no  pallor ;  muscles  of 
trunk  and  limbs  flaccid,  diaphragm  and  extraordinary  muscles  of  inspiration 
working.  Small  wound  near  right  parietal  eminence;  bleeding  had 
occurred  from  right  ear,  fresh  blood  in  pharynx.  Death  in  two  and  one-half 
hours,  pulse  continuing  two  minutes  after  respiration.  There  were  found: 
depression  of  large  piece  of  parietal  and  temporal  beneath  the  right  temporal 
muscle,  aud  fissure  through  tympanum  and  body  of  sphenoid  ;  posterior 
branch  of  meningeal  torn;  large  subcranial  clot;  extensive  subdural  hemor- 
rhage on  each  side,  with  contusion  and  laceration  of  some  convolutions ; 
multiple  hemorrhages  into  pons.  Doubtless  the  latter  lesion  was  primary, 
caused  the  fall  and  prevented  the  manifestation  of  all  pressure  signs. 

In  such  cases  knowledge  of  medicine  must  be  relied  on,  the  following 
being  the  chief  causes  of  insensibility  to  be  considered:  Drink,  opium,  urae- 
mia, epilepsy,  the  different  forms  of  intracranial  hemorrhage  and  concussion. 

A  history  of  previous  habits  and  health  will  be  of  much  help.  The  head 
must  be  carefully  examined.  If  a  man  has  received  a  severe  blow  on  the 
head,  even  though  he  is  obviously  drunk,  it  is  only  prudent  to  detain  and 
watch  him  until  he  is  rational ;  if  he  is  comatose,  though  probably  from 
drink,  he  should  certainly  be  kept  and  the  stomach-pump  used.  Deep 
opium-poisoning  cannot  be  diagnosed  from  hemorrhage  into  the  pons  when 
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the  pupils  are  contracted,  insensibility  complete,  and  all  muscles  flaccid. 
Here  matters  could  hardly  be  made  worse  by  using  the  stomach-pump  for 
diagnosis  and  perhaps  therapeusis.  Ursemia  is  characterized  by  convulsions 
and  coma,  without  paralysis  and  stertor,  which  varies  much  in  depth  between 
the  attacks ;  congestion  of  the  face  is  usually  absent ;  the  presence  of  a 
quantity  of  albumen  in  the  urine  of  a  comatose  patient  is  no  proof  that  the 
kidneys  are  diseased  (Fagge)  ;  other  signs  of  renal  disease  must  be  sought 
for.  Epileptic  coma  can  be  diagnosed  only  by  a  history  of  previous  attacks. 
Finally,  the  symptoms  and  onset  of  ordinary  apoplexy  may  be  such  as 
to  tally  exactly  with  the  history  of  subcranial  hemorrhage.  Under  these 
circumstances,  therefore,  no  operation  should  be  undertaken  without  strong 
evidence  that  the  symptoms  are  due  to  injury — such  as  signs  of  a  fracture 
crossing  the  temporal  fossa — and  that  the  patient  will  die  if  nothing  is  done. 

Treatment  of  Hemorrhage  from  the  Middle  Meningeal  Artery. 
— The  source  of  bleeding  from  a  scalp  wound  should  always  be  seen,  lest  by 
closing  the  wound  blood  issuing  through  a  fissure  be  retained  within  the 
skull.  When  a  fissure  is  found  oozing  at  all  freely,  an  opening  should  be 
made  where  its  line  crosses  that  of  the  chief  artery  or  vein  beneath  it,  and 
the  wound  in  this  treated  directly  (see  below).  In  the  American  War, 
seven  cases  of  gunshot  wound  of  the  middle  meningeal  were  treated  by 
primary  ligature  of  the  common  carotid  ;  three  recovered.  Possibly  ligature 
of  the  external  carotid  would  be  preferable. 

Usually  there  is  no  external  escape  of  blood,  though  the  temporal  muscle 
may  be  largely  infiltrated.  Under  these  circumstances  if,  in  spite  of  such 
treatment  as  was  given  at  p.  436,  signs  of  pressure  increase,  it  will  be  neces- 
sary to  trephine  with  a  view  to  removing  the  clot  and  to  securing  the 
bleeding  vessel.  On  making  the  usual  incision  down  to  the  bone  over  the 
artery,  a  fissure  is  generally  found  crossing  the  line  of  the  vessel,  and  just  at 
this  point  the  pin  of  the  trephine  is  to  be  applied.  The  course  of  the  artery 
is  found  thus  :  Draw  a  line  horizontally  backward  from  the  external  angular 
process  of  the  frontal,  and  take  points  along  it  at  from  one  to  two  and  one- 
half  inches ;  through  them  draw  vertical  lines  of  length  from  the  zygoma 
equal  to  the  distances  from  the  external  angular  process  of  the  points 
through  which  they  pass.  The  upper  ends  of  these  vertical  lines  mark  out 
the  anterior  branch  of  the  meningeal.  At  distances  from  one  to  one  and 
one-half  inches  the  artery  is  usually  in  a  canal  (M.  Beck).  When  the 
circle  of  bone  is  removed,  a  clot  ought  to  fill  the  opening ;  this  must  be 
scraped  out  with  a  small  lithotomy  scoop,  and  the  bleeding  point  exposed  if 
possible.  But  often  this  is  no  easy  matter,  for  the  brain  and  dura  may 
remain  depressed,  and  blood  escaping  conceals  the  deeper  parts ;  also  the 
wound  may  not  be  at  the  selected  point,  but  higher  or  lower,  or  there  may 
be  general  oozing.  Make  pressure  on  the  carotid  to  check  bleeding.  If  the 
wound  is  seen,  try  to  pick  up  and  tie  the  ends  in  the  usual  way,  or  pass  a 
fine-threaded  needle  round  the  trunk  below  the  wound,  or  even  clamp  the 
bleeding  point.  To  this  end  the  aperture  in  the  skull  may  be  enlarged  sub- 
periosteal^ up  or  down  if  such  a  proceeding  seems  likely  to  expose  the 
wound.  If  it  cannot  thus  be  reached  or  the  oozing  seems  general,  try  the 
effect  of  exposure,  elevation,  ice  to  the  head  and  neck,  and  compression  of 
the  carotid.  Should  bleeding  still  continue  in  spite  of  depression  of  the 
pulse,  tie  the  external  carotid. 

If  no  fissure  is  found  crossing  the  meningeal  artery,  it  is  nevertheless  pos- 
sible (437)  that  the  vessel  is  ruptured  and  bleeding.  But  it  is  possible,  also, 
that  a  fissure  has  crossed  and  wounded  the  lateral  sinus  or  posterior  branch 
of  the  meningeal,  especially  when  the  point  struck  is  somewhat  far  back  or 
is  not  evident.    Under  these  circumstances  an  aseptic  incision  backward 
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from  the  mastoid  process  along  the  line  of  the  lateral  sinus  would  certainly 
be  justifiable  to  examine  the  bone  here  before  opening  the  skull  over  the 
meningeal.  In  other  cases  there  may  be  doubt  even  as  to  the  side  ;  perhaps 
unilateral  symptoms  are  doubtful  or  their  stage  is  past ;  or  the  injury  is 
almost  in  the  mid-line  (see  p.  441) ;  or  there  is  a  wound  on  one  side  and  a 
bruise  on  the  other  and  unilateral  symptoms  are  absent.  Here  examine  the 
bone  at  one  or  both  seats  of  injury,  or  in  either  temporal  fossa,  for  fracture. 

A  final  diffiulty  is  that,  on  removing  a  circle  of  bone  over  the  menin- 
geal, no  hemorrhage  is  found.  Paralysis  of  the  opposite  side  was  due  to 
laceration  of  the  motor  area,  and  a  blue  color  seen  through  the  dura  shows 
that  there  is  much  blood  in  the  subdural  space.  It  is  hard  to  decide  whether 
or  not  to  open  the  dura,  which  much  increases  the  risks  of  the  operation. 
But  if  the  pressure  symptoms  are  very  grave  and  antiseptics  are  used,  it  is 
probably  best  to  make  a  free  crucial  opening  and  remove  as  much  clot  as 
possible.  No  anaesthetic  is  needed  in  these  cases  unless  consciousness  is  re- 
covered before  the  operation  is  over ;  and  in  acute  cases  all  reasonable  haste 
should  be  made  in  removing  the  clot,  lest  the  patient  die  unrelieved. 

Hyperpyrexia  may  occur  after  the  operation,  the  patient  having  recovered 
consciousness ;  it  must  be  met  by  the  cold  bath. 

Trephining  for  hemorrhage  is  an  uncommon  operation  and  its  results  have 
not  been  satisfactory.  There  do  not  appear  to  be  more  than  six  successful 
cases  on  record.  The  patients  have  either  remained  insensible  with  unex- 
pauded  brain,  or  meningitis  or  hyperpyrexia  has  supervened.  It  would  be 
worth  while  trying  whether  expansion  of  the  brain  could  be  produced  by 
stopping  the  patient's  mouth  and  nostrils  for  thirty  seconds  or  longer  after  a 
deep  inspiration. 

LOCAL  INJURIES  OF  THE  BRAIN. 

Under  this  heading  are  included  cases  of  contusion  and  wound — incised, 
punctured,  lacerated,  and  gunshot.  Certain  of  these  injuries  may  be  either 
simple  or  compound,  others  are  invariably  compound ;  the  question  of  prog- 
nosis turns  largely  upon  this  point.  Contusions  and  wounds  differ  from  the 
morbid  states  described  under  concussion  and  compression  in  that  they  affect 
only  one  or  more  definite  parts  of  the  brain — by  far  most  commonly  some 
part  of  the  cortex  of  the  convexity  of  the  cerebrum,  alone  or  with  more  or 
less  of  the  subjacent  white  substance ;  whilst  in  the  latter  the  whole  cerebral 
substance  and  the  circulation  through  it  are  more  or  less  affected.  General 
and  local  lesions  are  frequently  combined  in  the  same  case — e.  g.,  concussion 
and  contusion,  compression  and  wound  ;  in  compression,  indeed,  there  is 
usually  something  local,  because  that  part  of  the  brain  which  is  directly 
pressed  upon  suffers  most.  The  symptoms  of  the  general  conditions  afford 
evidence  of  all  or  the  chief  brain-functions,  especially  consciousness ;  but 
those  of  local  lesions  are  necessarily  connected  with  depression  or  increase  of 
the  functions  of  the  damaged  part  according  as  this  is  destroyed,  compressed, 
or  merely  irritated.  The  presence  of  a  local  injury  of  the  brain  may  there- 
fore be  established  in  two  ways:  (1)  by  the  history  and  physical  signs;  (2) 
by  the  presence  of  symptoms  due  to  affection  of  some  distinct  portion  of  the 
brain  mass.  But  in  a  very  large  number  of  cases  it  causes  no  symptoms  for 
reasons  shortly  to  be  explained. 

Incised  Wounds  either  go  straight  into  the  brain,  the  instrument  having 
first  produced  an  incised  fracture  of  the  skull,  probably  with  much  splinter- 
ing of  the  inner  table  (p.  427) ;  or  a  slice  of  skull  and  brain  may  be  cut  off 
by  a  sabre  or  left  hanging  as  a  flap.  The  wide  wound,  escape  or  exposure  of 
brain  matter,  or,  in  the  case  of  linear  cuts,  a  comparison  of  their  length  with 
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the  arching  of  the  skull,  makes  the  diagnosis  simple.  It  must  be  remem- 
bered that  escape  of  cerebro-spinal  fluid  is  uncommon  in  these  cases,  which 
generally  affect  the  vertex. 

Punctured  Wounds  result  from  injuries  which  produce  punctured  frac- 
tures of  the  skull  (p.  427).  Bits  of  bone  may  be  carried  along  the  tract. 
Special  mention  must  be  made  of  wounds  inflicted  through  the  orbital  plates 
by  instruments,  even  so  large  as  the  point  of  an  umbrella,  passed  beneath 
the  upper  eyelid  ;  very  little  damage  to  the  latter  may  be  evident,  though 
the  point  may  have  lodged  in  the  brain.  In  young  children  death  from  menin- 
gitis has  been  excited  by  passing  needles  through  the  fontanelles,  or  slate- 
pencils  or  other  slender  bodies  through  the  cribriform  plate.  In  traversing 
the  brain,  the  motor  tract,  the  basic  ganglia,  or  other  parts,  perhaps  far  dis- 
tant from  the  superficial  wound,  may  be  divided. 

Gunshot  Wounds. — Bullets  either  furrow  the  skull,  lacerating  the  brain 
beneath  (most  common),  or  they  perforate  skull  and  brain,  either  traversing 
the  cavity  or  lodging.  In  either  case  the  brain  around  the  bullet  tract 
shows  the  signs  of  contusion  ;  in  perforating  wounds  the  channel  collapses, 
and  its  sides  come  together,  very  often  including  between  them  bits  of  bone 
or  lead,  or  wisps  of  hair.  Bullets  are  simply  one  of  the  causes  of  contusions 
and  lacerations  of  the  brain ;  they  may  produce  only  symptoms  due  to  these 
local  lesions,  but  very  commonly  they  cause  concussion,  and  sometimes  com- 
pression by  injury  of  large  or  many  vessels  ;  and  parts  of  such  importance 
are  often  affected  that  immediate  or  speedy  death  follows.  Sometimes  a 
sinus  remains  and  abscesses  keep  forming.  Of  the  few  that  recover,  most 
suffer  from  some  grave  symptoms  :  insanity,  paralysis,  blindness,  deafness, 
etc.    Healing  in  of  bullets  is  very  rare. 

CONTUSION  AND  LACERATION  OF  THE  BRAIN. 

Injuries  of  the  brain  of  the  above  kinds  are  by  no  means  rare  in  civil 
practice ;  but  most  commonly  we  have  to  deal  with  the  contusions  and  lace- 
rations which  accompany  fractures  from  blows  and  falls  upon  the  head. 
We  shall  therefore  describe  these  more  specially. 

Contusion  or  Laceration  of  the  Brain  may  result  from  force  applied 
to  the  head  without  any  wound  of  the  soft  parts  or  fracture  of  bone  ;  but  the 
skull  is  usually  broken  in  the  more  severe  lacerations.  When  the  force  is 
of  considerable  intensity  and  acts  suddenly  upon  a  small  area  of  the  skull — 
as  when  a  bullet  strikes  it  obliquely — it  may  bend  the  bone  in  without 
breaking  it  and  bruise  the  brain  beneath.  Duret  filled  a  skull  with  paraffin 
and  allowed  the  latter  to  solidify.  He  then  dropped  it  from  a  small  height 
and  found  a  distinct  depression  immediately  beneath  the  point  struck,  which 
was  not  broken.  Usually  the  bone  breaks,  and  its  fragments,  depressed 
momentarily  (in  fissures),  or  permanently  (in  splintered  fractures),  do  the\ 
damage ;  or  the  instrument  which  breaks  the  skull,  as  a  bullet  or  dagger, 
may  enter  the  brain  and  lacerate  or  cut  its  way  to  a  greater  or  less  depth 
from  the  point  of  entry.  In  civil  practice,  these  cases  of  laceration  beneath 
the  point  struck,  and  in  which  there  may  be  no  insensibility  or  evidence  of 
commotion  of  the  brain  in  general,  are  not  so  common  as  those  of  laceration 
exactly  opposite.  These  are  due  to  the  action  of  less  sudden  force  over  a 
considerable  area,  as  in  falls  upon  the  head,  and  are  generally  accompanied 
by  insensibility.  The  explanation  of  these  lacerations  by  contrecoup  seems 
to  be  that  the  brain,  during  the  fall,  moves  uniformly  with  the  skull,  and 
maintains  a  fairly  close  contact  with  its  wall ;  when  the  head  strikes  the 
ground,  the  lowest  part  of  the  skull  is  suddenly  stopped,  the  brain  not  being 
in  rigid  connection  with  it,  tends  to  move  on,  flattens  itself  against  the  skull, 
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leaving  a  flat  space  superiorly  to  be  filled  by  fluid,  then  recoils,  dashes  itself 
against  the  superior  wall  from  which  it  had  separated,  and  is  lacerated  more 
or  less  by  the  impact.  Naturally  this  laceration  occurs  more  easily  when 
the  brain  is  thrown  against  an  irregular  surface,  such  as  that  of  the  orbital 
plates  and  middle  fossae,  or  the  sharp  edge  of  the  small  wing  of  the  sphenoid, 
and  consequently  laceration  by  contrecoup  is  most  frequently  found  about  the 
apices  and  under-surfaces  of  the  frontal  and  tempero-sphenoidal  lobes. 

It  is  not  uncommon  to  find  the  brain  lacerated  at  the  point  struck  and 
also  at  the  point  opposite  to  this,  in  both  varieties  of  cases.  Multiple  con- 
tusions occur,  as  at  the  apices  of  both  temporo-sphenoidal  and  under  aspects 
of  both  frontal  lobes  from  falls  on  the  occiput. 

It  is  very  unusual  to  find  a  focus  of  laceration  from  injury  deep  in  the  sub- 
stance of  the  brain  without  concomitant  laceration  of  the  cortex ;  such  lesions 
are  almost  always  due  to  cerebral  hemorrhage  from  disease.  Continuous 
with  lesions  of  the  cortex,  however,  deeper  lesions  are  not  very  rare.  Minute 
ecchymoses  are  common.  They  differ  from  puncta  cruenta  in  that  they  can- 
not be  washed  away,  and,  when  removed  with  the  point  of  a  knife,  they  do 
not  reappear  on  gentle  pressure  of  the  brain.  Rarely,  they  are  found  scat- 
tered through  the  brain  as  the  only  lesion  in  cases  belonging  clinically  to 
"  concussion."  Most  commonly  in  these  cases  they  are  found  in  the  floor 
of  the  fourth  ventricle,  a  situation  so  crowded  with  important  centres  that 
the  presence  there  of  even  minute  extravasations  must  indicate  considerable 
danger.  Duret  believes  that  they  are  produced  be  a  sudden  forcible  expul- 
sion of  fluid  from  the  lateral  ventricles  by  the  change  of  form  of  the  brain 
due  to  the  blow ;  on  account  of  its  small  size,  as  compared  with  the  lateral 
ventricles,  and  the  existence  of  the  foramen  of  Magendie,  the  4th  becomes 
violently  disturbed.  The  brain  may  be  burst  by  this  force  acting  from 
within  (Bergmann). 

Laceration  of  the  brain  is  the  most  fertile  source  of  hemorrhage  into  the 
subdural,  subarachnoid,  or  ventricular  spaces. 

Results. — The  chief  point  in  all  injuries  of  the  brain  is  the  part  affected; 
but,  assuming  that  this  is  one  in  no  way  essential  to  life,  the  brain  will  recover 
from  great  injuries  provided  that  suppurative  inflammation  does  not  set  in. 
The  inflammatory  complications  are  given  elsewhere.  To  the  prevention  of 
this  all  treatment  must  be  primarily  directed.  Klebs  and  Hiiter  (D.  Zeitschr. 
Chir.,  1878,  Bd.  ix.  p.  401)  have  endeavored  to  show  that  even  perforating 
gunshot  wounds  will,  when  aseptic,  heal  readily.  A  certain  amount  of  exu- 
dation follows  injury  to  the  vessels  of  any  part  of  the  brain  ;  this  raises  the 
intracranial  pressure,  and  may  establish  in  severe  cases,  the  circulus  vitiosus 
described  at  p.  434.  By  this  traumatic  oedema  Bergmann  accounts  for  the 
death  after  subcutaneous  lacerations ;  but  the  pathology  of  these  cases  is 
probably  still  a  problem  to  be  solved. 

Should  the  cedema  subside,  the  case  will  probably  end  in  the  formation  of 
a  scar  of  rusty  color  from  presence  of  hematoidin  ;  the  membranes  are  ad- 
herent over  it.  Sometimes  the  scar  becomes  spongy  or  even  cystic,  the  cavi- 
ties containing  a  brown  or  yellow  fluid.  Very  rarely  the  scar-tissue  spreads, 
without  obvious  reason,  over  the  surface  and  in  the  substance  of  the  brain,  a 
shrinking  interstitial  encephalitis  resulting. 

Another  termination  is  yellow  softening ;  the  damaged  tissue  first  becomes 
red  and  soft,  then  yellow  from  fatty  degeneration  ;  and  beneath  the  pia  is 
found  a  cavity  with  red-brown  wall  full  of  fat  emulsion.  Though  usually 
this  condition  is  stationary,  it  also  in  some  cases  spreads,  the  reason  being 
unknown.  The  main  importance  of  this  process  is  that  it  gives  rise  to  symp- 
toms closely  resembling  those  of  abscess  (Bergmann);  so  long  as  a  chronic 
suppuration  or  a  yellow  softening  involves  only  parts,  the  function  of  which 
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can  be  taken  on  by  other  healthy  parts,  it  may  remain  latent  clinically ;  but 
so  soon  as  either  involves  a  brain-area  in  which  some  important  function  is 
localized,  focal  symptoms  arise.  The  final  stage  is  not  always,  however, 
ushered  in  by  spasms  or  paralysis ;  in  either,  coma  may  be  the  first  and  last 
symptom. 

Such  processes  as  chronic  interstitial  encephalitis,  spreading,  softening, 
simple  atrophy  of  the  cortex,  or  calcification  of  the  ganglion  cells  (Virchow), 
beneath  an  injured  point  of  the  skull  must  account  for  mental  and  other 
brain-symptoms  coming  on  late  after  head  injuries. 

The  last  pathological  result  of  injuries  of  the  cortex  which  must  be  alluded 
to  is  the  descending  sclerosis  in  the  anterior  and  lateral  columns,  which  fol- 
lows destruction  of  the  cortex  in  the  motor  area  and  here  only.  Its  symp- 
toms are  given  in  medical  text-books  (lateral  sclerosis  of  cord),  and  are 
chiefly  tremors,  rigidity,  and  progressive  contraction  of  the  limbs. 

The  Symptoms  of  Local  Injuries  of  the  Brain. — A  local  injury  may 
occur  alone,  or  it  may  accompany  one  of  the  general  affections — concussion 
and  compression.  Clinically,  of  course,  our  object  is  to  recognize  both.  The 
general  or  diffuse  nature  of  concussion  and  compression  is  shown  by  the  ab- 
sence of  all  symmetry  in  their  symptoms ;  anything  unilateral  points  to  the 
existence  of  some  local  lesion,  as  also  do  symptoms  due  to  special  affection  of 
one  centre — e.  g.,  diabetes. 

Local  injuries  of  the  brain  from  violence  are  far  commoner  upon  the  sur- 
face of  the  cerebrum  than  elsewhere.  So  long  as  the  whole  cortex  was 
regarded  as  subservient  to  "  Mind,"  and  it  was  thought  that  if  a  portion 
were  destroyed  its  functions  would  be  assumed  by  other  parts,  there  could 
not  possibly  be  any  diagnosis  of  local  lesions.  But  the  researches  of  Hitzig 
and  Ferrier  have  established  the  existence  in  the  cortex  of  each  hemisphere 
of  an  area  (motor)  which  presides  over  the  voluntary  movements  of  the  op- 
posite side  of  the  body,  and  have  shown  that  in  this  area  tolerably  definite 
portions  are  constantly  connected  with  the  movements  of  certain  parts — e.  g., 
the  face,  hand,  lower  limb.  Here  then,  function  is  "  localized  ;"  irritation  of 
a  certain  patch,  and  of  it  only,  will  cause  movements  of  the  lower  limb  of 
the  opposite  side  ;  and  if  this  patch  be  completely  destroyed,  voluntary  move- 
ment of  the  part  is  lost — permanently  in  man  and  apes,  temporarily  in  lower 
animals.  This  difference  Ferrier  explains  by  showing  that  such  actions  as 
standing  and  walking,  in  animals  able  to  perform  them  at  birth  or  soon 
after,  are  really  automatic  and  not  voluntary,  and  are  probably  provided 
for  in  the  basal  ganglia.  In  front  of  and  behind  the  motor  area  the  surface 
of  the  brain  is  not  excitable.  It  is  probable  that  centres  of  hearing  and 
vision  occupy  the  outer  surface  of  the  temporo-sphenoidal  lobe ;  there  is  ap- 
parently a  vision  centre  in  the  occipital  lobe,  which  is  regarded  by  Ferrier 
as  being  the  seat  of  visceral  sensations  also ;  whilst  the  frontal  lobe  seems 
connected  with  the  intellectual  and  moral  faculties.  But  in  all  these  regions 
function  is  more  or  less  "  diffuse,"  so  that  when  a  considerable  part  is  de- 
stroyed no  loss  is  appreciable,  its  duties  being  performed  by  cells  round  about 
or  on  the  opposite  side ;  and  even  extensive  loss  of  tissue  causes  weakening 
rather  than  abolition  of  function.  The  manner  in  which  this  compensation 
is  effected  is  unknown.  Sometimes  it  is  not  real,  the  whole  centre  not  having 
been  destroyed,  in  experiments  perhaps  from  ignorance  of  its  full  extent. 
Thus,  in  apes,  movements,  represented  chiefly  by  centres  in  the  fronto-parietal 
area,  depend  in  part  on  centres  in  the  marginal  convolution,  and  not  until 
these  also  are  destroyed  does  complete  paralysis  result.  In  other  cases  the 
connection  appears  to  be  equally  intimate  with  both  sides  of  the  brain ;  thus 
the  trunk  muscles  are  paralyzed  only  after  destruction  of  the  marginal  con- 
volution on  each  side,  a  fact  which  seems  to  render  unnecessary  Broadbent's 
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theory  of  "  associated  movements"  (Horsley  and  Schafer,  Proceedings  Royal 
Society,  No.  231,  1884).  Hughlings  Jackson  long  ago  expressed  the  belief 
that  all  parts  of  both  sides  of  the  body  are  represented  in  each  hemisphere, 
though  very  unequally  ;  after  destruction  of  the  chief  centre  for  a  movement 
on  the  opposite  side,  the  minor  centre  on  the  same  side  may  develop,  and 
recovery  occur  pari  passu. 

The  arrangement  of  centres  in  the  motor  area  is  shown  in  Fig. 
1G4,  taken  from  Ferrier.  It  will  be  understood  that  this  plate  exhibits  only 
approximately  the  positions,  their  extent  and  relations  of  the  various  cen- 
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I.  In  bases  of  first  and  second  frontal  convolutions,  chiefly  in  front  of  preeentral  sulcus,  for  lateral  move- 
ments of  head  and  eyes,  elevation  of  eyelids,  dilatation  of  pupils.  II.  At  base  of  first  frontal,  for  extension 
of  arm  and  hand.  III.  Occupying  upper  ends  of  ascending  frontal  and  parietal  convolutions,  for  complex 
movements  of  arm  and  leg,  as  in  climbing,  swimming,  etc.  IV.  In  parietal  lobule,  for  movements  of  leg  and 
foot,  as  in  walking.  V.  At  lower  end  of  ascending  frontal,  encroaching  on  ascending  parietal  and  third 
frontal,  for  movements  of  lips  (lower  facial)  and  tongue  (hypoglossal),  as  in  speaking.  VI.  and  VII.  Depres- 
sion and  elevation  of  angle  of  mouth.  VIII  Supination  of  hand  and  flexion  of  forearm  ;  the  last  three 
occupy  the  middle  part  of  the  ascending  frontal.  IX.  At  lower  end  of  the  ascending  parietal,  for  platysma  ; 
retraction  of  angle  of  mouth.  X.  Occupies  rest  of  ascending  parietal,  for  movements  of  hand  and  wrist.  XI. 
and  XII.  indicate  sites  supposed  to  be  occupied  by  centres  of  vision  and  hearing.  XIII.  The  dotted  line  has 
been  added  to  mark  out  the  area,  upon  the  inner  surface  of  the  hemisphere,  occupied  by  Horsley  and  Schafer's 
centres  for  the  trunk  and  other  muscles.    C,  at  the  base  of  the  third  frontal,  marks  the  speech  centre. 

tres  toward  each  other ;  to  get  rid  of  the  impression  of  accurate  outline  given 
by  the  circles  it  is  well  to  group  together  in  one  mass  the  centres  for  the 
whole  of  the  upper  limb,  of  the  face,  and  so  on. 

For  many  purposes,  both  of  diagnosis  and  of  treatment,  it  is  necessary  to 
know  the  relation  of  the  motor  area,  and  of  its  separate  parts,  to  the  surface  of 
the  skull  (Fig.  165).  As  these  centres  lie  grouped  around  the  fissure  of 
Rolando,  a  line  upon  the  surface  corresponding  to  this  sulcus  will  be  our 
best  guide  to  them.  The  Rolandic  line  (Lucas-Championniere)  may  be 
thus  obtained :  its  upper  end  lies  fifty  to  fifty-five  millimetres  (the  shorter 
measurements  are  for  women  and  small  skulls  (behind  the  bregma  or  meeting- 
point  of  the  coronal  and  sagittal  sutures.  The  bregma  may  sometimes  be 
felt ;  if  not,  when  the  face  is  looking  straight  forward,  the  transverse  vertical 
plane  through  the  external  auditory  meatus  passes  through  the  required 
spot.  The  following  plan  (Broca)  is  more  accurate :  fasten  two  stiff  tapes 
at  right  angles  to  each  other,  fix  the  point  of  junction  over  one  external 
auditory  meatus  by  a  small  peg  pushed  into  the  canal,  and  carry  one  limb 
across  the  upper  lip  just  beneath  the  nose,  and  the  other  across  the  vertex ; 
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the  bregma  will  be  found  in  the  mesial  plane,  immediately  behind  the  latter 
tape.  To  find  the  lower  end  of  the  Rolandic  line,  with  the  face  looking 
straight  forward,  draw  a  horizontal  line,  sixty-five  to  seventy  millimetres 
long,  from  the  external  angular  process  of  the  frontal,  and  from  the  hinder 
end  of  this  draw  upward  a  vertical  line,  three  centimetres  long.  The  free 
end  of  this  line  marks,  approximately,  the  lower  end  of  the  fissure  of 


Fig.  165. 


After  Thane,  Quain's  Anatomy.  To  show  the  relation  of  the  convolutions  to  the  surface  of  the  skull. 
f.B.,  fissure  of  Rolando;  Sy.,  Sylvian  fissure;  Sy.a.,  Sy.p  ,  its  interior  and  posterior  limbs;  tr.f.r.f.,  trans, 
verse  frontal  or  precentral  fissure  ;  p. o.,  parietooccipital  fissure  ;  par./.,  parallel  fissure;  m.t.s.f.,  middle 
temporo-sphenoidal  fissure. 

Rolando.  We  can  now  draw  the  Rolandic  line ;  as  this  is  straight,  whilst 
the  sulcus  is  curved,  the  two  correspond  only  approximately.  The  following 
rules  for  drawing  the  line  are  simpler  :  Trace  the  mid-line  from  the  nose  to 
the  occiput ;  at  right  angles  to  it  drop  lines  just  in  front  of  the  external 
auditory  meatus  and  behind  the  mastoid  process ;  from  the  point  at  which 
the  latter  joins  the  mid-line,  draw  a  line  downward  and  forward  to  a  point 
on  the  anterior  line,  two  inches  above  the  meatus  (Godlee,  Trans.  Med.  Chir., 
1885). 

The  relations  of  the  brain  to  the  skull  vary  a  good  deal,  yet  not  so  much 
but  that  the  following  rules  (Lucas-Championniere)  for  finding  the  various 
motor  centres,  by  means  of  the  Rolandic  line,  hold  good  within  the  limits  of 
the  crown  of  a  large  trephine.  In  all  cases  the  head  must  be  shaved,  and 
the  line  traced  on  the  side  opposite  to  the  symptoms. 

The  speech  centre  (Fig.  164,  c)  lies  altogether  below  and  in  front  of  the 
lower  end  of  the  line,  5  cm.  along  the  line  from  the  external  angular  pro- 
cess, and  2  cm.  above  it. 

The  lower  facial  centres  correspond  to  the  lower  third  of  the  line,  lying 
rather  in  front  of  it. 

The  upper  limb  centres  correspond  to  the  middle  third  of  the  line,  rather 
more  in  front  of  than  behind  it. 

The  lower  limb  centre  lies  beneath  the  upper  end  of  the  line. 

The  centre  for  complex  movements  of  upper  and  lower  limbs  lies  beneath 
the  upper  third  of  the  line  in  front  of  it. 
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Lesion  of  the  Cortex  where  Function  is  Diffuse. — At  present  a 
large  number,  perhaps  the  majority,  of  injuries  of  the  cortex  escape  diag- 
nosis, or  are  recognized  by  the  sight,  by  a  history  of  deep  penetration  of  the 
skull  by  a  weapon,  etc.,  for  they  affect  parts  in  which  function  is  diffuse. 
Thus,  large  quantities  of  brain-substance  from  the  prefrontal  or  occipital 
lobes  may  be  lost,  or  much  of  the  temporo-sphenoidal  lobes  pulpified  without 
the  occurrence  of  any  localizing  symptoms.  Such  lesions  are  often  dis- 
covered post-mortem  by  chance,  or  are  suspected  during  life  only  on  account 
of  the  gravity  and  duration  of  the  concussion  symptoms  (p.  432) ;  and  their 
situation  can  then  be  surmised  only  from  a  knowledge  of  the  situation  of  the 
injury,  and  of  the  fact  that  cortical  injuries  occur  either  beneath  the  point 
affected  or  at  a  point  or  points  opposite.  Often  such  injuries  are  compli- 
cated by  a  good  deal  of  subdural  hemorrhage,  and  in  mild  cases  are  char- 
acterized by  prolonged  somnolence  and  signs  of  cerebral  irritation,  including 
a  position  of  persistent  flexion  of  all  the  limbs.  Such  injuries  may  give  rise 
to  late  spasms  and  paralysis,  which  are  probably  due  to  spread  of  inflamma- 
tory hyperemia  to  the  motor  area. 

Lesions  of  the  Motor  Area. — When,  however,  the  motor  area  is  in- 
jured, symptoms  will  arise  corresponding  to  the  centres  implicated  ;  and  in 
considering  these,  all  injuries,  whether  contusions  or  wounds,  with  or  with- 
out impaction  of  foreign  bodies,  may  be  classed  according  as  they  exercise 
an  irritant,  depressant,  or  destructive  effect.  If  they  irritate,  spasm  of  the 
muscles  presided  over  by  the  affected  centre  (monospasm)  will  result ;  if 
they  compress  or  otherwise  damage  a  centre,  corresponding  paresis  or  paral- 
ysis (monoplegia),  from  which  recovery  is  probable,  will  follow ;  but  if  the 
centre  is  destroyed,  the  monoplegia  will  be  permanent. 

From  the  relations  to  each  other  of  centres  in  the  cortex,  it  follows  that 
the  spasms  or  paralyses  from  one  lesion  must  be  grouped  in  a  definite  man- 
ner— e.  g.,  the  face  and  the  arm  may  easily  be  affected  by  a  lesion  sufficiently 
extensive  to  cover  their  contiguous  centres  (Fig.  164),  but  there  must  be 
two  distinct  lacerations  to  cause  simultaneous  paralysis  of  the  face  and  leg. 
Similarly  we  shall  find  that  spasms  from  stimulation  of  the  cortex  have  a 
definite  march  from  one  centre  to  those  nearest. 

Cortical  paralysis. — When  a  centre  is  destroyed  or  seriously  damaged  by 
an  injury,  paralysis  is  of  course  immediate,  though  it  may  not  be  discover- 
able in  deep  insensibility ;  but  in  slighter  cases  the  paralysis  appears  after  a 
few  hours,  deepens,  and  perhaps  spreads  from  hour  to  hour,  as  is  so  common 
in  ordinary  apoplexy — the  progress  being  due  in  each  case  to  increasing 
hemorrhage  or  to  oedema.  Usually  the  extravasated  blood  collects  in  the 
subarachnoid  space  and  presses  on  the  injured  and  uninjured  cortex,  but  it 
may  occupy  a  considerable  cavity  in  the  brain-substance,  and  compress 
fibres  of  the  motor  tract  descending  from  cortical  centres.  Usually  cortical 
paralysis  stops  short  of  complete  hemiplegia,  but  face,  arm,  and  leg  may  be 
involved,  and,  as  in  ordinary  hemiplegia,  the  arm  is  more  completely  para- 
lyzed and  recovers  sooner,  though  less  completely,  than  the  leg.  The  skin 
reflexes  in  the  paralyzed  side  are  normal,  and  the  temperature  of  paralyzed 
limbs  is  usually  raised.  Bergmann  says  that  anaesthesia  was  present  in 
nearly  one-third  of  the  cases  he  collected,  but  the  point  has  been  neglected 
in  case-taking. 

Frequently  spasms  precede  or  interrupt  the  course  of  the  paralysis,  but 
they  do  not  necessarily  affect  the  paralyzed  muscles,  and  may  occur  even  on 
the  opposite  side. 

Cortical  spasms  may  occur  immediately  or  some  hours  after  an  injury, 
being  due  either  to  the  irritation  of  the  laceration,  or  of  extravasated  blood 
tearing  up  the  membranes,  or  they  may  appear  first  after  some  days,  and  this 
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in  cases  without  wound  or  any  sign  of  a  depressed  fracture.  The  pathology 
of  these  later  convulsions  is  obscure,  but  they  are  probably  due  to  an  active 
hyperaeinia  round  an  injured  area  ;  when  there  is  a  splinter  sticking  into  the 
brain  we  have  a  cause  for  the  hypersemia.  In  septic  cases  late  convulsions 
are  from  meningitis.  Convulsions  from  simple  cortical  lesions  are  like  those 
which  may  be  excited  in  animals  by  stimulating  a  centre  with  a  current,  at 
first  weak,  but  soon  becoming  strong.  They  are  of  sudden  onset,  occurring 
without  any  warning  in  a  single  group  of  muscles  (e.  g.,  lower  facial),  or 
those  of  one  part  (e.  g.,  the  thumb  or  forearm  and  hand).  They  may  never 
spread  from  the  muscles  first  affected,  but,  if  they  recur  often,  their  tendency 
is  always  to  extend  to  muscles  of  which  the  centres  border  on  that  affected 
by  the  original  injury.  Thus  an  aphasic  patient  may  suddenly  be  attacked 
by  facial  spasms,  and  to  these  may  be  added,  sooner  or  later,  convulsive 
movements  of  the  arm  and  then  of  the  leg  of  the  same  side  ;  in  some  cases 
the  convulsions  become  general,  when  the  march  of  the  spasm  on  the  oppo- 
site side,  if  it  can  be  traced,  is  from  the  leg  up  to  the  face.  The  fits  may 
last  only  a  few  minutes,  or  continue  for  half  an  hour  or  more.  As  the  case 
proceeds  the  fits  become  more  frequent,  and  the  pauses  between  individual 
muscular  twitches  shorter.  Consciousness  is  usually  retained  in  monospasms, 
but  is  lost  in  more  general  convulsions ;  the  tongue  may  be  bitten  and  foam 
appear  on  the  lips ;  the  motions  may  be  passed  involuntarily,  so  the  resem- 
blance to  an  epileptic  fit  is  very  close  when  the  spasm  is  general.  These 
convulsions  are  often  preceded  and  accompanied  by  a  slight  rise  of  tempera- 
ture, headache,  and  some  intolerance  of  light  and  noise.  When  frequent, 
consciousness  is  not  recovered  between  them  ;  on  the  contrary,  insensibility 
deepens. 

The  diagnosis  of  a  cortical  contusion  or  laceration  requires  (1)  that  the 
above  symptoms  shall  be  immediate  or  of  early  onset,  certainly  within 
twenty-four  hours ;  and  (2)  that  they  shall  not  be  accompanied  by  signs  of 
compression,  in  which  case  they  might  be  due  to  subcranial  hemorrhage. 

The  convulsions  which,  rarely,  occur  in  cases  of  rapid  compression  (p. 
435)  are  usually  general,  but  may  occur  only  or  chiefly  on  the  same  side  as 
the  hemorrhage.  Sometimes  convulsions  result  from  injury  of  parts  other 
than  the  motor  area ;  these  also  are  said  by  Bergmann  to  be  general  from 
the  first. 

Prognosis. — Immediate  paralysis,  unless  due  chiefly  to  compression  by 
depressed  bone  or  foreign  bodies,  will  probably  prove  permanent,  but  when 
paralysis  is  of  later  onset,  due  to  spread  in  a  circle  of  blood  or  oedema,  it  will 
usually  pass  off.  In  permanent  paralyses  the  patient  will  be  liable  to  late 
rigidity  and  other  signs  of  descending  sclerosis.  Frequent  general  convul- 
sions, deepening  insensibility,  and  failing  pulse,  render  the  outlook  grave 
even  in  simple  cases.  The  possibility  of  an  undetected  fracture  with  depres- 
sion must  be  remembered  in  these  cases.  In  compound  cases  everything 
depends  upon  whether  meningitis  occurs ;  if  it  does,  the  prognosis  is  almost, 
if  not  absolutely,  fatal. 

Medullary  Lesions. — There  have  been  very  few  cases  of  punctured 
wounds  of  the  medulla  which  have  not  proved  immediately  fatal ;  extensive 
unilateral  or  bilateral  paralysis  resulted. 

Much  more  important  are  cases  in  which  medullary  centres  have  been  in- 
jured, perhaps  by  the  small  hemorrhages  which  Dure't  (p.  445)  describes  as 
frequent  in  falls  on  the  head.  In  concussion  and  compression,  medullary 
centres  suffer  with  the  rest  of  the  brain;  but  if,  when- the  injury  causes  no 
general  effect  or  when  this  has  passed  off,  we  find,  with  full  restoration  of 
the  higher  centres,  evidence  of  abnormal  action  of  one  or  more  situate  in  the 
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medulla,  we  may  conclude  that  these  latter  have  been  specially  damaged. 
Such  symptoms  are  most  likely  to  accompany  fractures  of  the  posterior  fossa. 

In  some  cases  the  ptdse-rate  has  been  altered  either  for  a  few  days  or  for 
much  longer  periods.  It  may  become  very  slow,  or  frequent  with  distressing 
palpitation  and  giddiness.  Persistent  vomiting  has  been  noted  and  referred 
to  the  vagal  nucleus.  The  lung-mischief  which  so  commonly  arises  before 
death  from  head  injuries  has  likewise  been  attributed  to  paresis  of  the  vagus; 
broncho-pneumonia  being  supposed  to  result  from  entry  of  food,  vomit,  etc, 
into  the  air  passages,  whilst  the  low,  cedematous,  diffuse  pneumonia  is  thought 
to  be  connected  with  the  redness  and  oedema  of  the  lungs  which  have  been 
seen  after  section  of  the  vagi.  It  does  not  seem  necessary  to  call  in  any 
special  lesion  of  the  vagal  nuclei  to  get  these  results  in  cases  fatal  from  com- 
pression, as  rise  of  intracranial  pressure  alone  will  produce  paralysis  of  me- 
dullary centres  (p.  435). 

Sugar  in  the  urine  is  a  common  result  of  head  injury.  It  may  appear  at 
once,  soon  after,  or  not  for  months.  It  is  sometimes  accompanied  by  paraly- 
sis of  medullary  nerves.  The  diabetes  may  be  slight  and  temporary,  or  per- 
manent and  severe.  Usually,  but  not  necessarily,  the  quantity  of  urine  is 
increased.    Simple  polyuria  (diabetes  insipidus;  has  sometimes  resulted. 

Transitory  albuminuria  is  not  uncommon. 

These  symptoms  are  naturally  regarded  as  due  to  injury  of  the  floor  of  the 
fourth  ventricle,  where  punctures  produce  similar  results,  but  no  lesion  has 
yet  been  found.  Sugar  in  the  urine  results  from  injuries  anywhere  of  the 
vasomotor  tract  to  the  liver. 

Treatment  of  Cerebral  Contusion,  Laceration,  and  Wound. — In 
subcutaneous  and  apparently  uncomplicated  cases  the  indications  are :  to 
check  bleeding  from  torn  vessels,  and  to  prevent  hyperemia,  oedema,  and 
rise  of  intracranial  pressure.  To  these  ends  the  routine  treatment  of  head 
injuries — absolute  rest  of  mind,  senses,  and  body,  cold  to  and  elevation  of  the 
head  after  any  severe  shock  has  passed  off,  low  diet  and  a  purge — is  adapted. 
To  combat  hyperemia,  freer  purgation,  occasional  cold  douching  of  the  head 
in  addition  to  Leiter's  tubes,  leeching  the  head  or  bleeding  from  the  arm 
may  be  employed. 

Should  subdural  hemorrhage  occur  and  cause  signs  of  severe  compression, 
the  difficulty  in  recognizing  its  seat  and  its  treatment  will  be  found  at  p.  440. 

If,  in  spite  of  the  above  treatment,  late  convulsions  make  their  appearance 
or  early  convulsions  become  more  frequent,  extend  and  are  accompanied  by 
deepening  insensibility,  with  signs  of  cardiac  failure,  it  is  obvious  that  the 
irritation  cannot  be  overcome  by  the  above  remedies.  The  etiology  of  these 
convulsions  is  little  understood,  but  the  irritant  may  be  a  splinter  sticking 
into  the  brain  or  even  pressing  on  it  through  the  dura  mater  (Lucas-Cham- 
pionnic-re,  Sur  la  Trepanoiion,  p.  29).  A  circumscribed  splintered  fracture 
over  the  motor  area  may  well  be  concealed  by  the  temporal  muscle ;  so,  un- 
willing as  we  are  to  sacrifice  that  best  of  all  antiseptic  dressings,  the  sound 
skin,  yet,  in  cases  where  death  is  imminent  unless  relief  is  afforded,  the  bone 
should  be  examined  over  the  centre  corresponding  to  those  muscles  in  which 
symptoms  were  first  manifest  (for  surface  guides,  see  p.  448),  and  if  a  splint- 
ered fracture  is  found  it  should  be  treated  as  usual.  But  if  the  bone  is  sound 
the  only  other  source  of  irritation  at  present  suggested  is  that  of  tension  and 
pressure  from  extravasated  blood,  etc.  In  a  desperate  case  it  would  be  justi- 
fiable to  trephine  over  the  point  of  primary  irritation,  if  this  can  be  localized, 
to  open  the  dura  and  even  the  arachnoid,  if  there  is  much  subarachnoid 
hemorrhage,  with  the  object  of  permitting  the  escape  of  blood  and  other 
fluid.  A  recognized  depressed  subcutaneous  fracture  with  symptoms  of  lace- 
ration would  of  course  be  immediately  treated  (p.  430). 
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In  compound  cases — i.  e.,  cases  of  laceration  or  wound,  accompanied  by 
compound  fracture,  or  wound  of  the  skull) — to  the  indications  for  treatment 
above  mentioned  the  all-important  one  of  rendering  and  keeping  the  part 
aseptic  must  be  added,  and  that  of  removing  all  irritants  must  be  much  more 
frequently  acted  upon. 

To  obtain  asepsis  treat  as  directed  at  p.  426 ;  any  brain-surface  must  be 
purified  just  as  thoroughly  as  other  exposed  parts,  even  though  some  convul- 
sions should  result.  All  foreign  bodies  and  bits  of  bone,  driven  more  or  less 
deeply  into  the  brain,  must  be  carefully  sought  for  and  removed  with  for- 
ceps ;  the  tracks  of  bullets,  bayonets,  etc.,  may  be  examined  with  a  rather 
large-ended  probe  or  soft  catheter.  But  if  no  definite  track  can  be  found 
probing  must  be  given  up  at  once.  In  all  bullet-wounds,  the  skull  should 
be  carefully  examined  everywhere  for  any  swelling  which  might  indicate 
impaction  of  the  ball  against  the  opposite  side.  If  found,  cut  down  upon  it 
and  remove  the  ball,  taking  great  care  not  to  push  it  back  into  the  skull. 
Larrey  followed  a  ball  across  the  skull  with  a  catheter,  and  removed  it  by 
trephining  on  the  side  opposite  to  the  wound ;  but  Erichsen  relates  a  case  in 
which  the  ball  had  rolled  from  beneath  such  a  swelling  into  the  base  of  the 
skull  and  could  not  be  found. 

Lastly,  all  punctured,  incised,  and  perforated  fractures  require  trephining 
(p.  430),  or  enlargement  of  the  aperture  by  other  means,  so  constantly  are 
fragments  of  the  inner  table  displaced  inwards  upon  the  brain,  irritating, 
lacerating,  and  acting  as  foreign  bodies.  Fractures  depressed  over  a  large 
area  are  much  less  injurious.  For  the  treatment  of  inflammatory  complica- 
tions, diffuse  or  localized,  see  next  section. 

INFLAMMATION  OF  THE  BRAIN  AND  OF  fTS  MEMBRANES. 

Meningitis  or  meningoencephalitis  is  the  name  given  to  a  more  or 
less  diffuse  inflammation  of  the  pia-arachnoid,  which  naturally  extends  to 
the  cerebral  cortex ;  it  stands  in  contradistinction  to  the  circumscribed  in- 
flammation of  the  brain-substance  which  leads  to  softening  (inflammatory) 
and  to  abscess. 

Etiology. — Traumatic  meningitis  may  occur  primarily  as  the  result  of 
admission  of  septic  organisms  to  the  meninges  through  some  wound  or  com- 
pound fracture  of  the  skull,  either  vault  or  base ;  or  it  may  be  secondary, 
and  spread  to  the  meninges  in  one  or  other  of  the  following  ways.  1.  In- 
fective thrombosis  may  spread  to  veins  of  the  surface  of  the  brain  along  a 
vein  leading  from  a  wound  or  focus  of  infective  inflammation ;  the  latter 
vein  usually  opens  into  a  sinus,  causes  infective  thrombosis  of  it,  and  this 
process  spreads  into  cerebral  veins,  but  here  and  there  (as  at  the  apex  of  the 
temp,  sphenoidal  lobe  from  the  sphenoidal  fissure),  veins  from  the  surface 
join  cerebral  veins  directly.  Infective  phlebitis  and  periphlebitis  follow 
upon  the  thrombosis.  2.  Schwalbe's  injections  have  shown  that  a  lymph- 
current  runs  from  beneath  the  galea,  through  the  bone  and  the  dura  mater 
to  the  subdural  space ;  consequently  the  lymph-stream  may  bear  infective 
organisms  to  the  meninges  or  to  a  subcranial  collection  of  fluid.  In  the 
latter  case  the  dura  inflames,  pus  forms,  adhesions  develop  between  dura  and 
arachnoid,  and  inflammation  may  spread  by  continuity.  When  erysipelas 
of  the  head  causes  meningitis  its  cause  probably  enters  by  the  lymphatics. 
3.  Septic  inflammation  may  creep  along  nerves,  especially  the  facial  or 
auditory;  a  late  neuritis  warns  us  of  danger.  4.  A  traumatic  cerebral  ab- 
scess may  cause  meningitis  when  it  reaches  the  surface.  5.  Meningitis  after 
wound  may  be  pytemic. 

It  would  seem  therefore  that  traumatic  meningitis  is  always  due  to  the. 
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conveyance  to  the  meninges,  directly  or  indirectly,  of  organisms ;  and  these 
find  in  the  vascular  lax  pia  mater,  the  subarachnoid  fluid,  and  any  fluid 
there  may  be  in  the  subdural  space,  a  most  suitable  nidus  in  which  to  grow 
and  spread. 

Morbid  Anatomy. — The  first  result  of  irritation  is  intense  injection, 
perhaps  running  on  to  small  hemorrhages  here  and  there ;  then  exudation 
increases  and  renders  milky  the  subarachnoid  fluid  ;  and  still  later,  thick 
coherent  yellow  lymph  or  some  substance  between  it  and  thin  greenish-yellow 
pus  forms.  This  exudation  occupies  the  substance  of  the  pia  and  the  sub- 
arachnoid space,  and  it  appears  in  quantity  first  around  the  veins  which 
course  in  the  sulci  between  the  convolutions,  thence  it  spreads  until  even 
the  most  prominent  parts  of  convolutions  may  be  covered.  There  may  be 
pua  in  the  subdural  space  when  this  has  been  wounded.  The  pia  mater  strips 
off  much  more  readily  than  normal ;  the  cortex  is  too  soft  and  often  pinkish, 
the  white  substance  soft  and  ocdematous,  the  corp.  callosum  and  fornix  espe- 
cially tearing  easily;  the  puncta  cruenta  are  large  and  numerous  in  early 
stages,  but  not  after  exudation  has  much  increased  the  intracranial  pressure. 
The  cerebro-spinal  fluid  is  turbid  and  much  increased.  The  vessels  entering 
the  cortex  are  surrounded  by  round  cells,  and  the  ganglion  cells  early  undergo 
granular  degeneration  (Huguenin  in  Ziemssen). 

As  compound  injuries,  or  the  points  at  which  injuries  are  compound,  are 
situate  more  often  in  the  vault  than  at  the  base,  traumatic  meningitis,  start- 
ing from  the  wound,  is  usually  more  marked  upon  the  convexity  of  the 
hemispheres  than  at  the  base,  contrasting  in  this,  among  other  things,  with 
tubercular  meningitis.  Hut  not  infrequently  the  inflammation  starts  from 
a  compound  injury  of  the  base;  and  then  it  does  not  mount  much  upon  the 
hemispheres,  but  extends  along  the  spinal  cord  even  to  its  end,  the  exudation 
being  curiously  limited  to  its  posterior  freer  aspect. 

The  symptoms  of  these  two  classes  of  cases  differ  in  so  much  as  affection  of 
one  motor  area  alone  or  chiefly  will  give  rise  to  unilateral  symptoms,  which, 
whilst  developing  rapidly,  may  exhibit  that  "  march"  characteristic  of  spread- 
ing cortical  lesions ;  whilst  inflammation  about  the  medulla  and  pons  causes 
only  general  or  bilateral  symptoms  (except  of  cranial  nerves),  and  especially 
retraction  of  the  head,  with  the  characteristic  boring  of  the  occiput  into  the 
pillow.  It  is,  however,  common  for  inflammation  to  affect  both  base  and 
convexity,  to  be  pretty  equally  distributed  on  the  latter  only,  or  to  be  very 
irregular  and  patchy. 

As  to  time  of  onset :  primary  meningitis  almost  always  occurs  from  the 
second  to  fifth  day ;  it  has  been  described  as  early  as  the  fourth  hour  {St. 
Batik.  Hosp.  Rep.,  1875)  or  as  late  as  the  eighth  or  tenth  day.  Secondary 
meningitis  may  occur  during  this  time,  and  after  the  second  week  meningitis 
is  always  secondary  (Bergmann).  It  may  be  very  late  in  connection  with 
necrosed  fragments. 

Symptoms  of  Meningitis  of  the  Convexity. — First  stage,  that  of  irrita- 
tion. The  onset  is  more  or  less  sudden,  marked  by  rise  of  temperature,  which 
is  usually  moderate  (100°-102°  F.),  and  accompanied  by  chills  but  rarely  by 
a  rigor.  The  pulse  quickens,  and  is  at  first  tense  and  hard.  Vomiting  may 
occur  once  or  oftener ;  but  headache  starting  from  the  neighborhood  of  the 
wound  and  becoming  very  severe  is  the  chief  symptom.  It  causes  great 
restlessness,  there  is  little  or  no  sleep,  and  the  patient  tosses  about,  pressing 
his  hands  to  his  head,  groaning  or  crying  out  sharply,  and  often  grinding  his 
teeth.  There  is  marked  intolerance  of  light  and  noise.  The  eyes  are  bright, 
the  pupils  small,  equal, and  at  first  react;  but  their  movements  soon  become 
sluggish.  Optic  neuritis  is  commonly  present  and  may  be  most  marked  on 
the  side  of  the  wound.  The  head  is  hot,  the  great  arteries  beat  strongly,  the 
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face  may  at  first  be  flushed,  but  is  usually  pale.  Attacks  of  clonic  spasms 
often  occur,  but  quite  as  often  there  are  none ;  they  may  be  partial  and  ex- 
tending, unilateral  or  general,  the  sides  being  equally  or  unequally  affected ; 
there  may  be  but  one  attack  or  several,  and  usually  they  are  quickly  followed 
by  paralysis. 

So  far  the  symptoms  are  those  of  simple  acute  hyperemia,  such  as  is  be- 
lieved to  occur  in  cases  of  simple  laceration  with  subdural  hemorrhage,  but 
early  in  the  case  delirium,  quiet  or  violent,  has  set  in,  consciousness  has  been 
gradually  lost,  and  the  patient  now  lies  in  a  state  of  stupor. 

In  the  second  stage  this  stupor  deepens  until  the  patient  is  insensible,  and 
lies  quite  still  with  all  the  muscles  lax ;  the  pupils  dilated  and  motionless ; 
the  temperature  either  subnormal  or  high;  pulse  very  frequent,  small,  and 
irregular ;  respiration  superficial,  irregular,  and  gradually  failing.  Before 
this  state  is  reached  it  is  often  evident  that  the  side  opposite  to  the  wound, 
or  certain  parts  of  that  side,  are  paralyzed ;  often,  but  by  no  means  neces- 
sarily, they  have  been  convulsed,  and  spasms  may  at  first  alternate  with 
paralysis.  It  is  common  for  the  pupils  to  be  unequal  in  the  middle  period, 
that  on  the  most  affected  side  being  the  larger.  The  temperature  may  not 
rise  at  all,  but  be  subnormal  rather,  and  the  failure  of  pulse  and  respiration 
is  gradual. 

The  great  majority  of  cases  die  in  less  than  a  week. 

Symptoms  of  Basic  Meningitis. — At  first  symptoms  of  hyperemia  with 
delirium,  fever,  and  loss  of  consciousness  occur  later  than  where  the  con- 
vexity is  affected.  Retraction  of  the  head  and  rigidity  of  the  neck  muscles 
appear  early.  Convulsions,  if  they  occur,  and  paralyses  are  general,  unless 
a  nerve  has  been  injured  by  the  fracture,  when  the  symptoms  will  be  early. 
Paralysis  of  one  or  more  cranial  nerves  from  neuritis,  leading  to  squint  or 
other  symptom,  is  common ;  yet  often  nerves  are  unaffected  though  sur- 
rounded by  pus. 

Prognosis. — Once  the  disease  has  passed  beyond  the  stage  attributable  to 
simple  hyperemia,  it  is  probably  invariably  fatal. 

Diagnosis. — The  paralysis  of  meningitis  is  easily  distinguished  by  the 
time  of  onset  from  the  primary  paralysis  which  characterizes  compression 
or  laceration  of  a  motor  centre  by  bone,  blood,  or  other  agent.  But  the 
diagnosis  from  hyperemia  and  oedema,  spreading  concentrically  round  a 
contusion,  is  often  at  first  impossible. 

The  diagnosis  is  difficult  also  in  cases  in  which  consciousness  has  not  been 
recovered  after  the  injury  before  the  onset  of  meningitis,  as  in  cases  of  pro- 
longed concussion,  in  which  any  signs  of  irritation  may  be  regarded  as  re- 
actionary;  or  in  cases  of  subdural  hemorrhage  in  which  rise  of  temperature 
may  be  due  to  absorption  of  extravasated  blood,  and  attacks  of  congestion 
are  common  (p.  438). 

The  disease  is  very  variable :  thus  the  temperature  may  be  little  affected 
or  subnormal ;  the  first  symptoms  may  be  convulsions  with  loss  of  conscious- 
ness, or  a  cortical  paralysis  may  appear  and  spread  from  day  to  day.  Menin- 
gitis at  its  onset  is  distinguished  from  pyaemia  by  the  absence  of  rigors  and 
characteristic  temperature. 

Treatment. — At  present  there  is  none  other  than  prophylactic,  and  this 
is  summed  up  in  "  asepsis."  Hutchinson  recommends  energetic  mercurial 
inunction  ;  Bergmann  (loc.  cit,  p.  506)  has  several  times  "  touched  the 
mouth  "  in  twenty-four  hours,  but  he  did  not  cure  his  cases. 

Whether  we  shall  be  able  to  diagnose  suitable  cases  sufficiently  early  and 
certainly  to  treat  them  as  we  should  similar  inflammation  elsewhere,  even  of 
the  peritoneum,  by  antiseptic  incisions  into  the  subarachnoid  space  through 
several  trephine  openings  placed  round  the  wound,  rests  with  the  future. 
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INTRACRANIAL  ABSCESS. 

Circumscribed  collections  of  pus  may  form  between  the  dura  mater  and 
the  bone,  or  in  the  substance  of  the  brain. 

Subcranial  suppuration  was  regarded  as  a  not  uncommon  result  of  injuries 
to  the  skull  by  Pott,  who  gave  as  its  symptoms :  the  occurrence  of  rigors 
some  days  or  weeks  after  a  head-injury,  followed  more  or  less  quickly  by 
coma ;  the  formation  of  a  "  puffy  swelling  "  of  the  scalp  at  the  point  struck 
if  there  is  no  wound,  or,  if  there  be  one,  it  becomes  pale,  smooth,  and  ceases 
to  discharge,  and  the  pericranium  separates,  leaving  the  bone  yellow  and 
tending  to  dry.  But  in  the  great  majority  of  cases  these  symptoms  result 
from  osteomyelitis,  necrosis,  and  meningitis,  or  perhaps  cerebral  abscess — the 
formation  of  pus  beneath  the  bone  being  quite  exceptional  (Bergmann).  Of 
seven  consecutive  cases  with  the  above  symptoms  trephined  at  St.  George's, 
pus  was  found  beneath  the  bone  in  one  only,  and  in  this  the  dura  had  been 
separated  by  blood. 

Cerebral  Abscess. — More  frequently,  though  still  rarely,  abscesses  form 
in  the  brain,  either  superficially  or  well  beneath  its  surface. 

Causes. — Cerebral  abscess  rarely  arises  without  a  discoverable  cause. 
The  most  common  is  suppurative  otitis  media,  which  sometimes  causes  caries 
or  necrosis  of  the  petrous  abscess  beneath,  and  adhesion  of  the  dura  mater 
to  the  temporo-sphenoidal  lobe  or  cerebellum,  and  spread  of  inflammation 
by  continuity  to  these  parts ;  or  the  dura  over  the  petrous  being  healthy, 
the  abscess  is  due  to  infective  thrombosis  of  veins  from  the  ear  to  the  brain 
or  cerebral  sinuses.  It  is  said  that  an  otitis  which  has  not  led  to  perforation 
of  the  membrane  may  cause  cerebral  abscess,  so  hearing  must  be  carefully 
tested  (Fagge). 

Chronic  rhinitis,  leading  to  disease  of  the  ethmoid,  is  a  much  less  common 
cause.  Caries  or  necrosis  of  any  part  of  the  skull,  whether  induced  by  in- 
jury or  by  disease,  may  act  similarly. 

Pyaemia  is  a  rather  common  cause,  usually  giving  rise  to  multiple  ab- 
scesses. 

Sir  W.  Gull  described  certain  cerebral  abscesses  as  secondary  to  some  ulcer- 
ative disease  of  lung,  bronchiectasis  with  putrid  secretion  being  the  most 
common.  Septic  embolism  from  a  pulmonary  vein  is  regarded  as  the  path- 
ology, and  there  is  usually  more  than  one  abscess. 

Injury.  —  An  injury  which  is  followed  by  cerebral  abscess  has  almost 
always  caused  a  wound  of  the  soft  parts,  aud  often  contusion  or  fracture  of 
the  bone.  Bergmann  states  that  he  can  find  references  to  only  six  cases  at- 
tributed to  simple  injury,  and  of  these  some,  at  least,  are  uncertain.  Again, 
very  rarely  an  abscess  forms  in  the  hemisphere  of  the  side  opposite  to  that 
struck  (Erichsen,  vol.  i.  p.  710),  a  fact  difficult  to  understand,  as  traumatic 
intracerebral  hemorrhages  are  so  rare. 

Usually  the  abscess  is  on  the  side  of  the  injury,  but  it  may  seem  to  have 
no  relation  or  direct  vascular  or  nervous  connection  with  the  point  struck. 

Some  traumatic  abscesses  are  primary,  others  secondary  to  some  infective 
wound  disease,  especially  infective  thrombosis.  Among  the  primary  are  cer- 
tain cases  of  diffuse  septic  softening  with  central  suppuration,  which  start  at 
once  from  extensive  compound  lacerations  such  as  are  common  In  war  ;  they 
are  always  coupled  with  meningitis.  Again,  an  acute  circumscribed  abscess  is 
not  uncommonly  found  in  cases  of  death  from  meningitis  in  the  second  or 
third  week.  Whether  the  meningitis  is  primary  13  doubtful,  but  the  two 
are  almost  always  associated.  Sometimes,  however,  a  bullet  track  or  a  punc- 
tured wound  will  drain  well  for  a  time  through  the  opening  in  the  skull,  the 
visceral  and  parietal  membranes  adhere  and  meningitis  does  not  occur. 
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After  perhaps  months  drainage  becomes  insufficient,  bagging  occurs,  and 
symptoms  arise,  perhaps  to  subside  as  pus  bursts  out  afresh.  This  late  trau- 
matic abscess  is  due  directly  to  the  injury;  but  more  commonly  such  ab- 
scesses are  secondary  to  infection  from  a  wound  travelling  along  veins,  lym- 
phatics, or  nerves. 

Morbid  Anatomy. — After  an  existence  of  six  weeks  (Meyer)  we  may 
expect  to  find  an  abscess  encapsuled,  but  it  may  not  be  so  after  years.  The 
pus  is  greenish,  acid  at  first,  mucous  and  alkaline  when  old ;  often  very 
offensive  when  secondary  to  disease  of  bone. 

Abscesses  may  occur  anywhere  in  the  brain,  but  are  most  common  in  the 
temporo-sphenoidal  and  cerebellar  lobes,  because  these  parts  are  infected 
from  the  middle  ear  (anterior  or  posterior  surface  of  petrous).  They  are 
often  as  large  as  a  pigeon's  or  hen's  egg,  and  may  occupy  the  greater  part 
of  a  hemisphere.  They  may  be  single  or  multiple,  pysemia  and  lung  disease 
being  the  causes  of  the  latter,  though  sometimes  two  or  three  abscesses  close 
together,  or  one  in  the  temporo-sphenoidal  lobe  and  another  in  the  cerebellum, 
may  result  from  middle  ear  disease.  They  may  last  from  a  few  weeks  to,  it 
is  said,  twenty-six  years. 

Sometimes  it  is  not  evident,  post-mortem,  to  what  the  fatal  symptoms  were 
due ;  often  meningitis  is  excited  by  the  abscess  coming  to  the  surface  and 
even  bursting  there,  though  much  more  often  it  bursts  into  the  ventricle.  A 
sinus  may  be  found  by  which  a  cerebral  abscess  has  drained  through  a  wound 
in  the  bone. 

Symptoms. — These  are  very  variable,  and  there  is  not  the  slightest  doubt 
that  most  abscesses  are  latent  throughout  much  ( of  their  course.  Their 
slow  increase  allows  surrounding  conducting  structures  to  move  aside  without 
loss  of  conducting  power,  and  in  this  way  Bergmann  (loc.  cit,  p.  107)  seeks 
to  explain  a  remarkable  case  in  which  the  abscess  ran  a  two  months'  course; 
only  two  days  before  death,  headache  and  nausea  appeared,  then  drowsiness, 
deepening  into  coma,  with  slow  pulse.  The  abscess  occupied  nearly  all  the 
right  hemisphere,  and  had  burst  into  the  ventricle.  One  can,  however, 
scarcely  believe  that  the  fibres  of  the  white  substance  were  simply  pushed 
aside  to  make  room  for  so  large  a  collection  of  pus,  as  the  rise  of  pressure 
would  soon  have  caused  coma :  yet  it  is  very  difficult  to  see  how  otherwise 
the  absence  of  motor  symptoms  is  to  be  accounted  for,  unless  upon  Hugh- 
lings  Jackson's  view  that  both  sides  of  the  body  are  represented  in  each 
hemisphere. 

Acute  traumatic  abscesses  being  almost  always  accompanied  by  menin- 
gitis, their  differential  diagnosis  is  impossible,  and  treatment  is  of  no  avail. 
In  chronic  cases  it  is  sometimes  very  difficult  to  be  sure  that  meningitis  has 
not  supervened  when  the  patient  is  seen. 

When  a  chronic  cerebral  abscess  results  from  injury,  there  is  a  clear 
interval  or  period  of  latency  between  the  primary  symptoms  of  the  injury 
and  those  of'  the  abscess  which  quickly  (the  majority  within  fourteen  days) 
end  in  death.  The  period  of  latency  may  be  a  week,  is  usually  several 
weeks,  and  may  apparently  be  many  years.  It  is  occupied  with  the  origin 
and  growth  of  the  abscess ;  but  when  this  affects  the  cortex  of  the  motor 
area,  or  irritates  or  destroys  fibres  of  the  motor  tract,  from  the  first  some 
localizing  symptoms  will  be  present  throughout,  and  there  is  no  period  of 
real  latency. 

Following  this  period  vague  symptoms  may  be  noted,  such  as  loss  of 
memory,  change  of  disposition,  rapid  emaciation;  the  pulse  may  become 
very  slow,  and  double  optic  neuritis  is  common  ;  with  malaise  there  may  be 
bouts  of  fever,  perhaps  with  rigors,  which  may  be  so  regularly  repeated  as 
to  simulate  ague ;  epileptiform  seizures  may  constitute  the  first,  and  for  some 
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time  (two  years  in  one  case)  the  only,  symptoms  of  abscess.  But  much 
more  constant  than  any  of  these  is  pain,  sometimes  agonizing,  and  usually 
continuous ;  sometimes  corresponding  to  the  seat  of  abscess,  again  being  most 
misleading.    Trigeminal  neuralgia  may  be  due  to  abscess. 

In  a  certain  number  of  cases  monospasms  and  monoplegia,  like  those 
which  occur  as  primary  symptoms  of  injuries  of  the  motor  area,  or  hemi- 
plegia or  aphasia  occur  to  localize  the  abscess.  It  will  be  remembered, 
however,  that  yellow  softening  may  spread  from  centre  to  centre  in  the 
cortex,  causing  exactly  similar  late  paralysis  (p.  446)  ;  fever*,  and  perhaps 
rigors,  will  point  to  abscess. 

When  there  is  a  scalp  wound,  it  often  assumes  the  appearance  described 
by  Pott,  when  pus  lies  in  the  brain  beneath  it ;  but  septic  meningitis  may 
produce  similar  change.  Sooner  or  later  the  final  symptoms  set  in,  and 
quickly  end  in  death  from  coma,  with  symptoms  of  compression  (p.  420). 
This  may  be  ushered  in  by  a  severe  convulsion  during  which  consciousness 
is  lost  once  for  all,  or  violent  delirium  may  occur  and  subside  into  deepening 
stupor.  Sometimes  symptoms  of  this  kind  form  the  first  and  last  indication 
of  cerebral  abscess. 

Diagnosis. — This  includes  the  recognition  of  pus  and  its  localization, 
both  of  which  are  often  impossible.  But  when,  after  attacks  of  fever,  and 
perhaps  rigors,  with  more  or  less  constant  headache,  epileptiform  convulsions 
(general  or  having  a  march  pointing  to  a  cortical  lesion)  are  followed  by 
paralysis  on  the  side  opposite  to  the  wound,  abscess  so  placed  as  to  compress 
or  destroy  the  centres  of  the  paralyzed  muscles  is  most  probable.  The 
presence  of  one  of  the  causes  of  abscess  is  very  important. 

Not  uncommonly  escape  of  pus  through  a  wound  in  the  bone  has  led  to 
trephining. 

Treatment. — When  the  abscess  can  be  localized,  trephining  and  evacua- 
tion of  the  pus  are  the  proper  treatment.  As  a  preliminary  precaution,  Maas 
has  proposed  to  make  an  exploratory  puncture  through  the  bone  with  a 
hollow  drill. 

On  removing  a  circle  of  bone,  pus  may  be  found  beneath  it ;  or  the  dura 
may  be  torn,  pierced  by  fragments,  and  on  removing  these  pus  may  escape 
from  the  brain  ;  or  healthy  dura  may  bulge  into  the  wound.  If  it  does  not 
pulsate  it  should  be  opened,  for  an  abscess  probably  lies  beneath ;  and  this 
is  fairly  certain  should  the  dura  appear  inflamed  or  show  a  raised  central 
yellow  spot  (Bergmann).  But  pus  may  lie  beneath  it  in  the  absence  of  all 
these  signs.  Palpation  is  useless.  In  case  of  doubt  several  punctures  in 
various  directions  may  be  made  with  a  small  aspirator  needle,  only  slight 
suction  being  made  and  no  lateral  movement  of  the  needle  being  permitted. 
If  pus  is  found,  pass  a  bistoury,  or,  better,  a  pair  of  sinus  forceps  along  the 
needle  and  open  the  blades.  The  pus  squirts  out  forcibly,  as  a  rule,  and  if 
near  the  ventricle  the  fluid  in  the  latter  may  burst  into  the  empty  cavity, 
and  diffuse  meningitis  will  probably  result.  A  tube  should  be  placed  in  the 
cavity  and  the  abscess  treated  as  usual.  Hernia  cerebri  (p.  431)  may  follow. 

AFTER-EFFECTS  OF  INJURIES  TO  THE  HEAD. 

Traumatic  Epilepsy. — Certain  cases  of  this  class  fall  into  the  hands  of 
the  surgeon — those  namely  which  seem  to  be  connected  with  injuries  of  the 
head  or  of  injuries  of  peripheral  nerves. 

In  783  cases  of  epilepsy,  Echeverria  found  G3  of  traumatic  origin.  (l)In 
some  cases  of  epilepsy  the  aura  starts  from  a  tender  peripheral  scar,  pressure 
upon  which  may  excite  the  fit ;  a  scar  of  this  kind  may  result  from  a  wound 
of  the  scalp;  (2)  Contused  skull  may  thicken  from  inflammation,  or  de- 
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pressed  fragments  may  press  upon  the  dura  and  brain ;  (3)  The  dura  mater 
may  become  thickened  and  adherent  to  the  brain-surface  as  a  result  of 
injury  ;  or  (4)  some  irritant  condition  of  the  cortex  may  be  established.  As 
a  rule,  fits  do  not  appear  for  some  time,  perhaps  years,  after  an  injury. 

Symptoms. — These  are  remarkable  only  when  the  irritation  affects  the 
motor  area :  we  then  find  that  the  fits  begin  on,  or  are  confined  to,  one  side 
of  the  body ;  that  the  muscles  of  one  part — e.  g.,  the  hand  or  foot — are 
always  first  affected,  and  that  the  spasm  spreads  as  described  at  p.  450.  The 
group  of  muscles  first  convulsed  indicates  the  point  of  the  brain-surface 
which  is  most  irritated.  In  the  more  limited  and  shorter  convulsions  con- 
sciousness is  not  lost.  After  these  fits  there  is  a  tendency  to  paralysis  or 
paresis  of  the  muscles  concerned,  chiefly  of  those  corresponding  to  the  irri- 
tated centre.  These  cases  are  spoken  of  as  cortical  or  Jackson's  (Hughlings) 
epilepsy. 

Treatment. — Superficial  scars  may  be  removed  or  dissected  up  (Bryant) 
in  such  a  manner  as  to  divide  all  sensory  nerves  going  to  them.  When  any 
considerable  nerve-trunk  is  involved  in  a  scar,  and  neuralgia  is  excited,  it 
should  be  stretched.  When  bone  which  has  been  injured  is  suspected,  on 
account  of  tenderness  or  from  the  march  of  the  spasm,  as  the  cause,  it 
should  be  removed  by  trephining.  Considerable  success  has  followed  the 
operation,  but  the  statistics  include  many  cases  observed  for  only  short 
periods. 

Other  late  effects  of  head-injury  occur  :  various  mental  and  moral  changes, 
sometimes  amounting  to  insanity  and  paralysis  of  various  kinds,  motor  or 
sensory. 

THE  OPERATIONS  OF  TREPHINING  AND  ELEVATION  OF  BONE. 

Indications. — 1.  Simple  depressed  fractures,  with  symptoms  of  com- 
pression or  laceration.  2.  Compound  depressed  fractures,  and  all  punctured 
and  incised  fractures.  3.  Penetration  of  foreign  bodies  into  the  skull.  4. 
Subcranial  hemorrhage  causing  compression.  5.  Abscess.  6.  Traumatic 
epilepsy.  7.  Cortical  tumor.  A  large-crowned  trephine  should  always  be 
used  for  indications  3  to  7. 

Method. — Expose  the  bone  by  a  V-,  H-,  T-shaped  or  crucial  cut,  so 
planned  that  the  spot  at  which  it  is  desired  to  trephine  will  be  well  exposed ; 
carry  the  cuts  right  down  to  bone,  and  with  an  elevator  raise  the  periosteum 
and  flaps  together.  Stop  all  bleeding.  Now  cause  the  centre  pin  of  the 
trephine  to  project  y^-tii  inch,  and  fix  it  firmly.  Place  the  pin  on  the  centre 
of  the  disk  of  bone  to  be  removed — e.  g.,  exactly  over  the  meningeal  artery 
(p.  442),  and  bore  it  into  the  skull  by  alternate  movements  of  pro-  and  supi- 
nation ;  soon  the  crown  will  have  cut  a  groove  for  itself,  and  then  the  pin 
should  be  at  once  withdrawn  and  fixed  up.  Working  on  through  diploe,  if 
any  is  present,  the  sawdust  is  bloody  and  progress  fairly  easy.  As  the  inner 
table  is  approached  the  surgeon  stops  frequently,  brushes  away  the  dust,  and 
feels  round  the  groove  with  a  toothpick  for  any  indication  that  the  bone  is 
penetrated  at  one  point ;  sometimes  the  bone  is  cut  through  in  one  place 
long  before  it  is  separated  elsewhere,  and  then  the  crown  must  bear  only  on 
the  latter  part.  Toward  the  end  an  occasional  slight  side-to-side  movement 
of  the  trephine  will  ultimately  crack  through  the  inner  table,  and  the  disk 
may  then  be  removed  with  forceps.  Throughout  the  sawing  the  forefinger 
rests  on  the  side  of  the  crown  almost  touching  the  bone,  so  as  to  prevent  the 
possibility  of  any  sudden  jerk  into  the  skull,  and  pressure  must  be  lightened 
as  the  inner  table  is  neared.  The  smallest  piece  of  bone  a  trephine  will  cut 
out  is  necessarily  somewhat  larger  than  its  half  circumference.    The  thin 
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spots  of  the  skull  must  be  remembered  ;  also  the  facts  that  skulls  vary  very 
greatly  in  thickness,  and  that  diploe  is  absent  in  children  and  often  replaced 
by  compact  tissue  in  old  age.  It  is  advised  to  operate  always  as  though  the 
skull  in  question  were  the  thinnest  known.  The  work  with  the  hand-tre- 
phine is  very  fatiguing  ;  a  trephine  worked  by  a  carpenter's  brace  cuts  much 
more  easily  and  quickly,  but  requires  great  care. 

When  the  disk  of  bone  has  been  removed,  and  splinters  extracted  or  pus 
or  blood  evacuated,  the  flaps  are  laid  down  again,  sewn  together,  free  down- 
ward drainage  being  provided.  Asepsis  is  all-important.  The  aperture 
does  not  fill  up  with  bone  as  a  rule,  but  a  very  firm  scar  forms.  Macewen 
breaks  the  disk  of  bone  into  pieces  with  a  chisel  and  replaces  it,  leaving 
gaps  for  drainage.    In  two  of  eleven  cases  one  or  two  fragments  died. 

In  Germany  a  chisel  and  mallet  are  preferred  to  the  trephine  by  many. 
The  chisel  is  less  liable  than  the  saw  to  cause  necrosis  and  those  portions  of 
bone  alone  which  it  is  wished  to  remove  can  be  acted  upon. 

Sometimes  an  overhanging  fragment  beneath  which  bone  is  depressed  can 
be  removed  by  sawing  through  it  with  Hey's  saw,  but  whenever  there  is  an 
aperture  large  enough  to  admit  a  blade  of  the  gouge  forceps,  no  instru-inent 
is  so  convenient  for  enlarging  it. 

Results. — Of  709  cases  nearly  50  per  cent,  died  (Bluhm).  But  older 
statistics  are  of  little  value  now,  and  modern  are  not  yet  forthcoming.  Volk- 
mann  has  antiseptically  trephined  8  cases  for  fracture  with  1  death  (fract- 
•  ured  base),  and  of  14  cases  in  which  the  skull  was  opened  for  non-trauinatic 
causes,  3  died  (entry  of  air  into  sinus  and  meningitis  from  fracture  of  base). 
Bergmann  reports  6  cases  of  trephining  for  diseased  bone,  all  successful. 
Of  17  cases  (14  trephinings  and  3  elevations)  Macewen  lost  3,  but  no  death 
could  be  attributed  to  the  trephining  ;  in  the  14  successful  cases  no  untoward 
symptom  occurred  (Lancet,  May  23,  1885). 

MALFORMATION  OF  THE  HEAD. 

Meningocele  and  Encephalocele. — These  terms  imply  a  congenital 
hernial  protrusion,,  either  of  the  cerebral  meninges  or  of  these  with  a  portion 
of  the  brain.  They  occur  at  special  seats;  the  occipital  region  (just  above 
the  foramen  magnum,  through  the  middle  of  the  bone,  or  at  the  post,  fonta- 
nelle)  is  by  far  the  commonest;  others  are  the  glabella,  and  much  more 
rarely  the  ant.  fontanelle  and  the  inf.  angles  of  parietal ;  most  rarely, 
through  the  sphenoid  into  the  nasopharynx. 

Symptoms. — The  swellings  may  be  as  large  as  a  pea  or  larger  than  the 
child's  head  (occipital)  ;  they  are  covered  by  normal  skin  and  pulsate  with 
the  brain,  unless  the  opening  in  the  skull  is  very  narrow;  pressure  on  pul- 
sating tumors  will  cause  reduction  of  part  of  contents,  and,  if  pushed,  loss  of 
consciousness  and  convulsions.  A  small  meningocele — e.  g.,  frontal — may  be 
non-pulsating  and  irreducible.  When  very  lax  a  mass  of  brain  may  be  felt, 
otherwise  the  diagnosis  of  meningocele  from  encephalocele  cannot  be  made 
— unless  the  electric  light  gave  a  shadow.  In  occipital  cases  the  cerebellum 
and  corpora  quadrigemina  are  the  most  likely  parts  of  the  brain  to  lie  in 
the  sac. 

Most  children  with  these  malformations  die  during  or  soon  after  birth,  at 
least  when  the  swelling  is  of  any  size.  Very  rarely  in  those  that  live  the 
bones  close,  and  cut  oft' the  sac  from  its  communication  with  the  interior. 

Treatment  is  required  only  for  large  increasing  hernise,  in  which  slough- 
ing would  ultimately  occur.  Ligature  at  the  root  has  scarcely  a  success  to 
its  credit ;  puncture  and  injection,  as  for  spina  bifida  (q.  v.)  is  somewhat 
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more  promising ;  removal  of  the  sac  and  careful  suture  of  its  edges  is  the 
final  resource.    In  any  case  the  prognosis  is  very  bad. 

Diseases  of  the  Head. 

Inflammations  of  the  Scalp. — During  childhood  scrofulous  pustular 
eczema  is  very  common,  and  also  sores  due  apparently  to  the  irritation  of 
pediculi  which  so  frequently  infest  the  heads  of  young  children.  They 
should  be  at  once  treated  by  softening  the  scabs  with  a  poultice,  picking 
them  off,  and  applying  boracic  or  salicylic  ointment,  or  ung.  hydrarg.  amm. 
dil.  for  small  surfaces,  hair  having  been  freely,  or,  in  the  case  of  lice,  entirely 
removed.  If  unchecked  these  lesions  lead  to  abscess  in  the  substance  of  the 
scalp,  and  especially  in  and  around  the  occipital  glands. 

Diffuse  cellulitis  with  subaponeurotic  suppuration  is  chiefly  a  complication 
of  wounds,  and  so  is  erysipelas,  which  may,  however,  spread  to  the  scalp  from 
neighboring  parts.  The  diagnosis  between  the  two  rests  chiefly  upon  the 
limitation  of  the  subaponeurotic  inflammation  by  the  attachments  to  bone  of 
the  occipito-frontalis,  whilst  erysipelas  will  probably  pass  over  these  ;  the  rash 
of  the  latter  is  often  atypical  upon  the  scalp.  Their  treatment  is  very  similar. 

Sinuses  in  the  frontal  region  may  be  very  troublesome  and  require  fixation 
of  the  occipito-frontalis  by  strapping. 

Inflammations  of  the  Bones. — Blows  may  cause  any  stage  of  periostitis 
up  to  suppuration,  with  or  without  necrosis.  Congenital  syphilis  leads  to 
nodes  in  infants  (p.  116),  not  to  be  confounded  with  thickened  growing  edges 
of  bones  in  rickets ;  and  the  acquired  disease,  usually  in  its  latter  stage, 
frequently  causes  gummatous  periostitis  of  the  vault,  too  often  resulting  in 
necrosis.  Often  there  is  a  chaplet  of  offensive  ulcers  round  the  head,  each 
one  floored  by  dead  bone.  The  sequestra  are  extremely  long  (years)  in  sepa- 
rating, perhaps  because  of  slow  spread  of  necrosis  at  the  margin  ;  they  may 
include  the  whole  thickness  or  only  the  outer  table.  They  must  be  left  until 
nature  has  well  marked  out  their  limits,  and  almost  or  quite  freed  them. 

A  tubercular,  often  perforating,  caries  of  the  vault  is  described  ;  it  is  rare, 
and  should  be  treated  by  removal  of  all  disease  with  the  chisel  and  mallet. 

Tumors  of  Scalp  and  Bones. — Most  varieties  occur,  but  few  are  common. 
There  is  a  diffuse  hypertrophy  of  part  of  the  scalp,  usually  extending  to  one 
side  of  the  face — molluscum  fibrosum,  but  ordinary  fibroma,  except  of  the 
basilar  process  of  the  occipital,  is  rare  ;  a  pedunculated  fibro-lipoma  is  some- 
times seen.  I  have  removed  a  lipoma  from  the  forehead.  Ivory  osteomata  may 
be  multiple,  and  sessile  and  fixed  to  bone ;  sometimes  they  grow  into  the 
orbit  from  the  roof.  Ncevus  is  very  common  in  the  scalp,  and  this  is  the 
special  seat  of  the  somewhat  rare  cirsoid  aneurism  (p.  377).  Sebaceous  cysts 
(p.  215)  are  very  common  after  middle  age,  the  scalp  being  their  special  seat. 
They  are  very  often  multiple  and  give  no  trouble ;  rarely  one  suppurates, 
leaving  a  chronic  ulcer  with  irregular  base  and  thick  everted  edges,  which 
may  actually  become  epitheliomatous.  Dermoid  cysts  (congenital)  are  fairly 
common  at  the  upper  outer  angle  of  the  orbit ;  they  occur  also  behind  the 
ear  and  over  the  anterior  fontanelle.  Here  they  may  be  mistaken  for  a 
meningocele  cut  off  from  the  cranial  cavity.  The  removal  of  the  more  usual 
cyst  near  the  ext.  ang.  process  of  the  frontal  may  be  difficult  on  account  of 
processes  running  far  back  into  the  orbit  and  free  bleeding,  and  it  has  been 
known  to  penetrate  the  skull ;  therefore,  it  should  not  be  undertaken  lightly. 
Meningocele  cut  off  from  the  interior,  and  a  collection  of  serum  left  by  htema- 
tomata  are  other  "  cysts  "  which  may  be  met  with  here. 

Primary  sarcoma  of  the  scalp  is  very  rare ;  but  it  occurs  sometimes  in  the 
bones  and  in  the  dura  mater,  either  growing  outwards  and  involving  the 
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bone,  or  inwards  and  involving  the  brain.  If,  in  the  latter  case,  the  motor 
area  is  pressed  upon,  symptoms  will  soon  appear.  In  their  early  stage,  sar- 
coma of  the  bones  may  be  removed  with  the  chisel  and  mallet,  and  deeper 
structures,  including  brain,  may  be  attacked  if  necessary ;  but  recurrence  is 
very  probable.  Epithelioma  is  uncommon  in  the  scalp,  and  generally  begins 
in  an  ulcerated  cyst ;  rodent  ulcer  may  extend  from  the  face  on  to  the  scalp ; 
either  may  affect  bone  and  even  brain.  Secondary  sarcomata  and  cancers  may 
occur  in  the  skull. 

Diseases  of  the  Brain  and  its  Membranes. — Hydrocephalus.  The 
surgeon  is  occasionally  asked  to  tap  the  lateral  ventricle  (Paracentesis  capitis) 
in  cases  of  this  disease.  Introduce  an  aspirator  needle,  about  2  mm.  diameter, 
through  one  of  the  lateral  angles  of  the  anterior  fontanelle,  away  from  the 
line  of  the  frontal  sinus ;  after  it  has  entered  an  inch,  gently  raise  the  piston 
of  the  syringe,  and  if  no  fluid  comes,  push  the  needle  cautiously  on  ;  mark 
for  future  guidance  the  depth  at  which  fluid  issues.  The  piston  may  now  be 
very  slowly  drawn  up  or  siphon  action  may  be  used  (p.  82),  pressure  being 
maintained  upon  the  parietals ;  these  bones  may  be  caused  to  overlap,  but 
there  is  no  advantage  in  withdrawing  so  much  fluid.  The  object  is  simply  to 
relieve  tension,  not  to  empty  the  ventricles ;  several  ounces  always  remain  in 
these  cavities  after  the  most  complete  aspiration  possible.  A  flannel  capelline 
bandage  should  be  applied  after  the  operation. 

There  is  little  danger  in  the  operation,  which  may  be  repeated  whenever 
tensive  pain  renders  the  child  cross  and  restless.  As  a  rule  the  fluid  is  yellow, 
not  nearly  so  limpid  as  cerebrospinal  fluid,  and  contains  a  large  quantity  of 
albumen,  being  of  inflammatory  origin  ;  but  cases  of  distention  due  to  yield- 
ing of  an  uuduly  soft  skull  under  normal  pressure  (Huguenin),  or  to  general 
or  partial  atrophy  of  the  brain,  contain  a  fluid  very  like  that  normal  to  the 
part. 

Tumors  of  the  Brain. — Dr.  Hughes  Bennett  having  diagnosed  in  a  cer- 
tain mas  the  jiresence  of  a  tumor  (glioma)  in  the  middle  of  the  ascending 
parietal,  extending  across  the  fissure  of  Rolando  into  the  upper  half  of  the 
ascending  frontal  convolutions,  and  the  history  and  ill  success  of  treatment 
showing  that  it  was  not  a  gumma,  R.  J.  Godlee  trephined  the  skull  freely 
over  the  suspected  area  and  opened  the  dura ;  an  incision  into  the  ascending 
parietal  came  upon  the  tumor  almost  immediately.  It  was  enucleated  with 
a  steel  spatula  capable  of  being  bent  into  any  shape.  Free,  general  oozing 
was  checked  by  the  galvano-cautery,  but  Godlee  subsequently  stated  that  it 
would  probably  have  stopped  of  itself ;  the  cavity  was  drained.  The  patient 
was  quite  relieved  of  pain  and  other  symptoms ;  but  almost  complete  paralysis 
of  the  arm  was  rendered  complete.  The  wound  became  septic  on  the  third 
day,  a  large  hernia  cerebri  formed,  and  was  shaved  off  twice  or  thrice,  but 
recurred  persistently ;  ultimately,  meningitis  spread  from  the  wound  to  the 
base,  and  death  occurred  a  month  after  the  operation.  Sepsis  was  attributed 
to  imperfect  cleansing  of  the  scalp,  and  the  hope  is  justified  that,  next  time, 
it  will  be  avoided,  and  that  the  success,  so  distinctly  promised  in  the  first 
days  after  the  operation  in  the  above  case,  will  be  attained  (see  Trans.  Med. 
Chir.,  1885,  p.  243).  Macewen  had  previously  localized  by  its  symptoms  an 
abscess  in  the  base  of  the  third  frontal,  and  had  trephined  over  and  opened 
it  post-mortem. 

The  chief  tumors  of  the  brain  are  myxoma,  glioma,  and  sarcoma  (all  kinds) 
— closely  allied  forms — of  which  the  latter  grows  most  rapidly  and  tends  to 
generalize.    The  first  and  last  often  start  in  the  meninges. 

The  symptoms  are  most  variable,  according  to  the  seat,  size,  rate  of  growth, 
and  nature  of  the- tumor ;  they  are  necessarily  those  of  abscess  (p.  456),  with- 
out fever  or  rigors,  and  without  any  of  the  special  causes  of  abscess,  except 
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as  a  coincidence.  On  the  convexity  which  is  alone  accessible  to  the  surgeon, 
only  primary  affection  of  the  motor  area  will  enable  the  seat  of  the  growth 
to  be  recognized.  Thus  in  Bennett's  case  frequent  twitching  of  the  left  side 
of  the  tongue  and  angle  of  the  mouth,  without  loss  of  consciousness,  was  fol- 
lowed by  general  convulsions,  beginning  on  the  left  side  of  the  face,  and  ac- 
companied by  unconsciousness.  The  local  fits  occurred  daily,  the  general, 
once  a  month.  After  three  and  a  half  years,  twitching  of  the  left  finger  and 
arm,  without  loss  of  consciousness,  began  to  alternate  with  the  facial  twitch- 
ings ;  rarely  they  occurred  together.  Soon  paresis,  and  ultimately  paralysis 
of  fingers,  hand,  and  forearm  ensued,  with  weakness  of  the  shoulder ;  and 
finally  twitching  spread  to  the  leg,  and  this  became  weak.  The  patient  suf- 
fered from  severe  paroxysmal  vertical  headache,  frequent  vomiting  without 
cause,  and  double  optic  neuritis,  worse  on  the  right  side,  yet  could  read  well; 
sensation  was  everywhere  normal.  A  reference  to  Fig.  164  will  show  why 
the  disease  was  localized  as  above  stated ;  the  growth  was  supposed  to  irritate 
or  compress  the  facial,  tongue,  and  arm  centres. 


CHAPTER  XXXIII. 

INJURIES  AND  DISEASES  OF  THE  SPINE  AND  SPINAL  CORD. 

Injuries. 

Concussion  op  the  Spinal  Cord. — It  has  long  been  the  custom  to  ex- 
plain by  concussion  of  the  cord  a  number  of  very  obscure  symptoms  arising 
after  railway  and  other  severe  accidents  in  which  there  has  been  no  evidence 
of  fracture  or  dislocation  of  the  spine.  Of  late  years  the  truth  of  this  expla- 
nation has  been  called  in  question,  and  chiefly  by  Mr.  Herbert  Page  ("  In- 
juries of  the  Spine  and  Spinal  Cord  without  apparent  Mechanical  Lesion"). 

We  must,  therefore,  consider  whether  concussion  of  the  cord  occurs.  Be- 
tween the  brain  and  cord  in  regard  to  their  liability  to  injury  there  is  but 
little  analogy,  the  latter  being  placed  at  a  great  depth  in  the  centre  of  a 
column  of  bones  which  nowhere  presents  to  direct  violence  a  large  surface, 
which  is  surrounded  by  soft  parts,  and  so  constructed  that  shock  from  the 
feet  shall  be  greatly  broken  in  its  passage  upwards ;  further,  the  cord  is  fixed 
to  the  brain  above,  to  the  sacrum  by  the  filum  terminale  and  lumbo-sacral 
nerves  below,  and  laterally  by  the  issuing  nerves ;  and,  lastly,  it  is  surrounded 
by  cerebro-spinal  fluid,  and  is  free  to  move  within  the  dura  mater.  It  would, 
therefore,  seem  very  difficult  for  a  mere  shake  to  act  injuriously  upon  a  long 
light  structure  thus  suspended. 

Next,  Page  finds  that  very  few  of  the  cases  cited  as  examples  of  concussion 
of  the  cord  will  bear  close  criticism  ;  in  many  there  was  evidence  of  damage 
to  the  spinal  column  rendering  local  injury  of  the  cord  probable,  and  often 
accounting  for  some  of  the  symptoms ;  or  the  symptoms  present  were  very 
doubtfully  attributable  to  the  cord.  Doubtless  many  fractures  of  the  spine 
are  unrecognized ;  but  this  would  not  invalidate  the  diagnosis  of  concussion 
unless  there  were  reason  to  think  that  the  fragments  or  blood  had  compressed 
or  lacerated  the  cord. 
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Let  us  next  consider  a  few  of  the  long  train  of  symptoms  ("litigation-symp- 
toms," Page)  which  undoubtedly  do  arise  after  railway  accidents  and  similar 
injuries.  Confusion  of  thought,  loss  of  memory  of  words  or  places,  inability 
to  count,  inaptitude  for  mental  exertion  or  business,  greater  or  less  diminu- 
tion of  sensation  and  motion,  numbness,  pins  and  needles,  or  coldness  of  one 
or  more  limbs,  loss  of  power  of  various  sets  of  muscles,  or  inability  to  harmo- 
nize their  action,  to  stand  upright  or  the  like,  impairment  of  special  senses, 
optic  neuritis,  emaciation,  general  feebleness  and  sleeplessness,  the  spine 
usually  rigid,  incapable  of  being  bent  or  turned,  often  very  tender  at  one  or 
more  places — these  and  many  others,  variously  combined,  undoubtedly  occur, 
but  whether  they  are  due  to  spinal  cord  concussion  is  quite  another  matter. 
Several  are  obviously  brain-symptoms;  others  are  apparently  due  to  the 
effect  of  the  blow  or  wrench  on  the  bones,  ligaments,  and  muscles  of  the 
spine  ;  whilst  those  symptoms  which  do  seem  to  point  to  the  cord,  if  they  are 
not  due  to  injury  of  issuing  nerves  and  consecutive  neuritis,  indicate  a  local, 
and  not  a  general,  lesion- of  the  cord.  But  to  preserve  any  analogy  with  the 
brain,  concussion  of  the  cord  must  be  a  general  (transverse)  affection,  if  not 
of  the  whole,  at  least  of  a  considerable  length,  of  the  cord,  characterized 
by  depression  of  all  its  functions — motor,  sensory,  and  reflex  ;  and  its  symp- 
toms must  be  immediate,  not  developed  in  the  course  of  months,  as  in  the 
doubtful  cases  of  which  we  are  now  speaking.  If,  however,  in  any  case  we 
found  signs  of  a  transverse  lesion  of  the  cord,  we  should  certainly  attribute 
it  to  compression  by  bone  or  blood  ;  if  such  occur  from  concussion,  they 
must  pass  off  simultaneously  with  the  shock  of  the  accident  and  be  conse- 
quently unnoticed.  Concussion  of  the  cord  may  occur,  but  we  have  little  or 
no  distinct  evidence  of  it. 

Slight  contusions,  lacerations,  and  small  hemorrhages  into  the  cord  may 
give  rise  to  no  immediate  symptoms,  but  degenerative  or  chronic  inflam- 
matory processes  starting  from  these  focal  lesions — due  perhaps  chiefly  to 
longitudinal  strain  of  the  cord  during  forced  flexion — may  ultimately  make 
themselves  felt  in  local  paralysis,  impaired  spinal  reflexes,  etc.  But  it  is 
most  necessary  in  these  cases  to  be  certain  that  the  symptoms  are  really  of 
spinal  origin — i.  e.,  that  they  are  phenomena  met  with  in  ordinary  spinal 
disease.  Many  are  doubtless  due  to  bruising  and  tearing  of  muscle  and 
ligament,  others  to  shock,  fright,  and  anxious  expectancy,  some  to  the  un- 
conscious mimicry  of  which  hysteria  affords  so  many  examples,  and  some, 
often  many,  to  malingering.  Skill  in  the  examination  of  nervous  cases  is 
necessary  for  the  detection  of  these. 

Treatment. — Immediate  cord  symptoms  will  necessitate  the  same  treat- 
ment as  if  fracture  or  dislocation  had  been  detected.  In  doubtful  cases  it 
may  still  be  advisable  to  treat,  precautionally,  by  more  or  less  prolonged 
rest;  but  mental  reassurance  will  be  essential.  Bruising  of  soft  parts  re- 
quires nothing  special.  Bark,  iron,  cod-liver  oil,  and  similar  remedies  must 
be  used  to  combat  the  effects  of  worry  and  confinement. 

Wounds  of  the  Cord. — These  are  generally  punctured  from  Btabs,  or 
lacerated  from  displaced  bone  or  gunshot ;  and  bullets  do  so  much  damage 
that  they  almost  always  kill. 

Symptoms. — When  the  dura  mater  and  arachnoid  are  wounded  cerebro- 
spinal fluid  escapes,  and  may  do  so  for  days ;  this  may  happen  without  wound 
of  the  cord.    Usually  the  cord  is  partially  or  completely  divided. 

In  partial  division  no  general  statement  of  the  symptoms  can  be  made ; 
the  student  must  remember  that  most  of  the  motor  fibres  from  half  the  body 
run  up  in  the  cord  in  the  same  side  and  decussate  at  the  medulla,  whilst  the 
sensory  fibres  pass  over  at  once  into  the  opposite  half  of  the  cord.  Division 
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of  half  the  cord  causes  paralysis  and  hyperesthesia  of  the  same,  anesthesia 
of  the  opposite,  side. 

Complete  division,  or  contusion  destroying  the  physiological  continuity  of 
the  cord,  is  almost  always  due  to  displaced  bone.  The  symptoms  vary  with 
the  height  of  the  injury;  but  we  always  find  paralysis  of  motion  and  sensa- 
tion below  the  point,  so  that  the  seat  of  injury  may  be  diagnosed  by  the  dis- 
covery of  the  highest  nerves  paralyzed.  Often,  from  irritation  of  the  lowest 
unparalyzed  nerves,  a  zone  of  hyperesthesia  is  found  round  the  trunk  at  the 
level  of  the  fracture.  At  first  reflexes  are  abolished  below  the  injury  by 
some  inhibitory  action,  or  by  shock  ;  but  soon  they  become  excessive — e.  g., 
priapism  occurs,  cerebral  control  being  withdrawn.  Of  course,  when  a 
centre  is  destroyed  by  the  injury  the  reflex  is  lost  forever ;  and  often  no  ex- 
cess is  noticed  in  centres  close  below  the  injury.  The  higher  the  lesion  the 
more  common  is  priapism ;  it  appears  early,  and  rarely  lasts  more  than  two 
weeks.  Loss  of  control  over  the  bowels  and  inability  to  micturate  always 
result  from  paralysis  of  the  external  sphincter  and  of  the  bladder ;  but  in- 
voluntary defecation  is  often  prevented  for  some  weeks  by  constipation,  and 
retention  of  urine  may  be  masked  by  the  overflow  of  a  distended  bladder. 
As  a  result  of  the  anesthesia  and  of  the  paralytic  state  of  the  arteries,  the 
paralyzed  parts  become  pale,  cold,  congested  at  extremities,  inelastic,  and 
branny  from  imperfect  casting  of  the  epithelium ;  pressure-spots  slough 
readily,  especially  over  the  sacrum  and  heels ;  and  in  the  former  situation 
an  acute  bedsore,  perhaps  the  size  of  a  saucer  and  reaching  down  to  bone, 
may  form  within  a  few  days  of  accident  or  later.  This  is  attributed  by  some 
to  irritation  of  "  trophic  "  nerves — a  pure  assumption.  Some  are  inclined 
to  attribute  to  the  same  nerves  also  the  ammoniacal  decomposition  of  urine 
which  occurs  during  the  first  few  days  in  these  cases.  But  this  is  invariably 
accompanied  by  the  appearance  of  micrococci  (M.  ureoz),  which  are  almost 
certainly  the  cause  of  the  fermentation.  The  difficulty  is  to  account  for 
their  entry  in  cases  in  which  every  care  has  been  taken  to  use  an  aseptic 
catheter ;  it  would  be  well  worth  while  in  some  of  these  cases,  seen  early,  to 
put  up  the  penis  in  an  antiseptic  dressing.  It  has  been  suggested  that  the 
viscid  mucus  which  is  produced  in  large  quantity  by  the  bladder  wall,  acts 
as  a  ferment ;  but  this  does  not  explain  the  constant  presence  of  cocci. 
Lastly,  in  some  cases,  an  erythematous  or  bullous  rash  appears  on  the  para- 
lyzed parts  or  more  widely  distributed ;  it  has  been  attributed  to  nerve- 
influence. 

The  effect  of  the  height  of  the  division  is  shown  chiefly  in  the  extent  of  the 
paralysis.  If  it  is  in  the  lumbar,  or  lowest  dorsal  region,  the  legs  are  para- 
lyzed and  insensitive.  As  the  injury  mounts  towards  the  middle  and  upper 
dorsal  region,  paralysis  of  the  abdominal  and  intercostal  muscles,  and  loss  of 
sensation  over  these  parts,  are  added ;  the  abdominal  wall  bulges  unduly 
with  each  descent  of  the  diaphragm,  the  bowels  become  distended  with  gas 
and  obstinately  confined  for  the  first  few  weeks ;  priapism  now  appears,  the 
penis  being  in  a  state  of  semi-erection.  Above  the  second  dorsal  and  below 
the  fourth  cervical  more  or  less  motor  and  sensory  paralysis  of  the  arms  re- 
sults, appearing  first  in  the  distribution  of  the  ulnar ;  and  there  is  great 
difficulty  in  breathing,  especially  in  expiration,  the  trunk  muscles  being 
paralyzed,  and  unable  to  antagonize  the  diaphragm ;  coughing  and  sneezing 
are  almost  impossible ;  the  lungs  become  much  congested  and  hemoptysis 
has  occurred.  In  injuries  of  the  cervical  cord  the  temperature  sometimes 
rises  to  an  extreme  height ;  thus  Teale  records  a  case  of  pyrexia  lasting 
several  months,  with  a  maximum  of  122°  F.  (Lancet,  March  6, 1875  ;.  Above 
the  origin  of  the  phrenic  nerve  (fourth  cervical),  the  diaphragm  is  palsied  and 
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Fig.  166. 


death  instantaneous.  This  injury  results  most  often  from  dislocation  of  the 
odontoid  process,  either  traumatic  or  pathological. 

The  danger  of  injuries  dividing  the  cord  obviously  increases  the  higher 
the  lesion  is  situate. 

High  up,  death  is  immediate  or  early  from  asphyxia  ;  the  lower  the  injury 
the  more  possible  is  recovery,  perhaps  with  permanent  paraplegia.  Yet  a 
large  majority  even  of  low  injuries  to  the  cord  (usually  from  fracture)  prove 
fatal,  perhaps  after  months  or  even  years.  Death  is  then  due  to  the  develop- 
ment of  acute  or  chronic  bedsores,  exhausting  the  patient  by  suppuration 
and  fever  or  exciting  meningitis  (p.  467),  to  acute  suppurative  nephritis 
from  extension  of  putrefaction  to  the  kidneys,  or  to  pyaemia. 

Septic  meningitis  is  especially  to  be  feared  in  cases  of  open  wound  of  the 
theca.  Gurlt  was  able  to  find  eight  cases  of  suppuration  of  simple  fractures 
of  the  spine. 

Fracture  of  the  Spine. — When  not  due  to  gunshot  violence,  fracture 
of  the  body  of  a  vertebra  is  almost  always  caused  by  forced  flexion  of  the 
spine,  as  in  driving  under  too  low  an  archway,  striking  the  bottom  with  the 
head  in  diving,  or  falling  beneath  a  too  heavy  weight  placed  upon  the 
shoulders.  Erosion  of  vertebrae  by  aneurism  or  caries  predisposes  to  and 
may  produce  fracture.  The  arch  and  processes,  especially  the  spine,  are 
often  broken  by  direct  violence  and  may  be  driven  into  the  cord.  The  body 
is  the  part  broken  in  more  than  half  of  the  cervical  fractures,  I  dorsal  and 
almost  all  the  lumbar.  The  injury  is  uncommon  and  occurs  especially  in 
males  from  twenty  to  sixty.  Of  286  cases,  108  were  cervical,  94  dorsal,  25 
dorso-lumbar,  and  41  lumbar  (Gurlt);  more 
than  one  vertebra  is  often  broken  in  the  cer- 
vical and  dorsal  regions.  The  5th  and  6th 
cervical,  12th  dorsal,  and  1st  lumbar  are  most 
frequently  broken,  and  next  to  them  come  the 
bones  in  their  immediate  vicinity;  they  lie  at 
either  end  of  the  comparatively  rigid  rod  of 
the  dorsal  vertebrae  (9th— 1st). 

In  the  body  the  line  of  fracture  may  take 
any  direction,  but  in  the  lower  vertebrce  is 
almost  always  oblique,  from  above,  downward 
and  forward  (Fig.  166) ;  often  the  posterior 
surface  is  entire,  the  displacement  being  that 
the  lower  fragment  falls  backward  (Fig.  166), 
and  its  upper  posterior  edge  cuts  sharply  into 
the  cord,  though  not  into  the  theca  as  a  rule. 
Comminution  is  common.  Blood  is  more  or 
less  freely  extravasated  into  the  muscles,  the 
spinal  canal  outside  the  dura,  or  round  the 
cord  itself.  The  cord  may  be  in  no  way 
injured,  displacement  being  slight  or  absent, 
but  in  these  cases,  at  any  moment,  a  move- 
ment may  cause  displacement ;  or  it  may  be 
damaged  to  any  degree  between  slight  compres- 
sion and  complete  division.  Perhaps  it  is 
most  common  to  find  the  cord  somewhat  flat- 
tened and  widened,  more  or  less  pulpified  and  broken  down  by  hemorrhage. 

Symptoms. — Considerable  shock  is  common  ;  pain  at  the  seat  of  fracture 
and  often  round  the  trunk  at  its  level — much  increased  by  movement; 
irregularity  of  the  spine — e.  g.,  separation  of  two  contiguous  spines  from 
anterior  crushing  of  one  or  more  bodies,  or  angular  deformity  from  exten- 
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Fracture  of  the  11th  dorsal  vertebra, 
showing  the  usual  displacement  and 
complete  laceration  of  cord  and  mem- 
branes. 
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sive  crushing  of  the  bodies  or  displacement  backward  of  the  lower  frag- 
ments;  perhaps  swelling  of  soft  parts  round  about  from  hemorrhage; 
crepitus  is  unusual,  but  may  be  felt  by  the  patient  as  he  is  moved.  In  the 
great  majority  of  cases  of  fracture  of  the  body  of  a  vertebra,  the  cord  is  im- 
plicated and  the  symptoms  detailed  under  complete  division  will  be  present 
in  greater  or  less  perfection.  But  as  even  the  physiological  continuity  of 
the  cord  is  by  no  means  always  interrupted  in  fractured  spine,  paresis  may 
replace  paralysis,  sensation  especially  may  remain,  and  paresthesia,  hyper- 
esthesia, or  pain  may  supplant  anaesthesia,  and  these  symptoms  may  be 
irregularly  distributed — e.  cf.,  one  leg  or  arm  may  be  affected  much  more 
than  the  other,  one  spot  may  be  hypersesthetic ;  spasms  rarely  occur ;  the 
nervous  symptoms  may  not  at  first  reach  up  to  the  seat  of  injury,  but  may 
subsequently  extend  to  it  or  even  higher ;  or  temporary  paresis  or  paratysis 
may  occur  on  the  second  or  third  day,  probably  from  oedema  ;  or  permanent 
mischief  may  result  after  perhaps  a  fortnight,  owing  to  late  displacement  in  . 
cases  in  which  the  symptoms  have  been  altogether  doubtful.  Thus  Gurlt 
gives  a  case  in  which  a  man  walked  for  two  hours  after  fracturing  the  odon- 
toid process  and  both  arches  of  the  atlas ;  some  paralysis  developed  next 
day  and  he  died  suddenly  on  the  eighth.  Of  11  cases  of  fracture  of  atlas  or 
axis,  2  died  at  once,  2  within  one  hour,  and  of  the  rest,  1  lived  thirteen  days; 
several  died  suddenly. 

Diagnosis. — Paraplegia  and  pain  at  the  fracture  are  the  symptoms  which 
usually  draw  attention  to  injuries  of  the  spine.  In  severe  shock  or  when 
there  is  insensibility  from  head  injury  or  other  cause,  both  will  be  over- 
looked. Irregularity  of  the  spine  might  be  found  in  the  general  examina- 
tion which  should  when  possible  be  made  after  any  serious  fall ;  but  the  pos- 
sibility of  fracture  without  displacement  renders  necessary  great  care  in 
moving  cases  in  which  such  is  likely  to  be  present. 

Treatment. — A  case  of  fractured  spine  should  if  possible  be  kept  on  the 
stretcher  until  a  water-bed  is  ready  to  receive  him,  this  being  the  best  pre- 
ventive of  bedsores.  In  cervical  fractures  it  is  necessary  by  a  sand-bag  be- 
neath the  nape  and  others  on  the  side  of  the  head  to  insure  immobility ;  on 
no  account  is  the  head  to  be  moved  once  it  is  satisfactorily  fixed.  In  all 
fractures  of  the  spine  the  less  the  patient  is  moved  the  better.  The  patient 
must  be  kept  lying  for  at  least  two  months,  often  more.  At  first  the  diet 
should  be  very  low,  as  in  head  injuries.  The  bowels  will  generally  require 
aperients  at  first,  and  the  urine  must  be  regularly  drawn  off  three  or  four 
times  a  day.  Too  much  care  cannot  be  taken  as  to  the  purity  of  the 
catheter ;  a  silver  instrument  kept  in  carbolic  is  the  best.  The  plan  of  im- 
mediately applying  some  antiseptic  dressing  to  the  penis  is  worth  trial. 
Tympanites  may  be  relieved  by  enemata  of  peppermint  or  of  turpentine  and 
gruel. 

When  the  patient  is  suffering  great  pain  (B.  Hill,  Trans.  Clin.  Soc,  1881), 
or  when  there  is  much  displacement,  extension  may  be  made,  the  fracture 
reduced,  and  in  lower  dorsal  and  lumbar  cases,  the  trunk  enveloped  in  a 
plaster-jacket.  This  has  usually  been  done  by  carefully  slinging  the  anaes- 
thetized patient  from  Sayre's  tripod  (Fig.  170) ;  but  probably  lifting  the 
patient  on  to  a  table,  making  extension  and  counter-extension  from  the  feet 
and  shoulders,  and  applying  a  jacket  as  advised  at  p.  478,  would  be  as  effi- 
cacious and  safer.  In  lifting  these  patients  and  endeavoring  to  reduce  de- 
formity, remember  that  the  upper  fragment  should  pass  backward,  the  lower 
forward  ;  movements  in  the  opposite  directions  would  probably  destroy  the 
cord.    Good  results  have  been  obtained. 

When,  from  the  direct  nature  of  the  violence  and  physical  signs,  it  is 
likely  that  paralysis  is  due  to  a  depressed  spine  or  neural  axch,  and  especi- 
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ally  if  sensation  is  not  lost,  it  would  be  right  to  cut  down  freely  in  the  mid- 
line and  remove  any  compressing  bone.  Of  forty  cases  only  three  were 
benefited  (Ashhurst),  but  antiseptics  will  probably  make  a  difference. 

The  treatment  of  fractures  of  the  cervical  spine  is  similar  to  that  for  dis- 
locations ;  but  the  difficulty  in  preventing  recurrence  of  displacement  is 
greater. 

Pure  Dislocations  of  the  Spine  are  almost  always  confined  to  the  cer- 
vical region,  especially  the  4th  and  6th  vertebra? ;  the  occipital  may  be  dis- 
placed from  the  atlas. 

Cause. — Extreme  flexion  from  accidents  similar  to  those  which  produce 
fracture ;  the  upper  vertebra  moves  forward  and  downward  on  the  lower  till 
its  lower  articular  processes  lie  on  the  pedicles  of  the  bone  below,  hooked  in 
front  of  its  superior  articular  processes  (luxation  by  flexion,  Hiiter).  Some- 
times the  force  imparts  a  movement  of  lateral  flexion  to  the  cervical  spine ; 
the  lower  process  on  the  convex  side  of  the  spine  of  the  upper  vertebra  then 
passes  upward  and  forward  on  the  oblique  plane  with  which  it  articulates, 
and  finally  slips  in  front  of  the  latter  on  to  the  pedicle  of  the  lower  bone 
(luxation  by  rotation,  Hiiter).  Strong  muscular  effort  may  cause  this.  The 
intervertebral  fibro-cartilage  often  tears  off  a  layer  of  bone  from  the  dis- 
placed body,  or  slight  fractures  of  processes  occur  in  otherwise  pure  disloca- 
tions. 

Symptoms. — In  luxation  by  rotation  of  (say)  the  right  inferior  articular 
process  of  the  4th  vertebra  the  head  will  incline  fixedly  to  the  left  shoulder, 
the  chin  remains  in  the  mid-line,  the  line  of  the  spines  seems  undisturbed  ; 
a  finger  feels  the  right  half  of  the  vertebra  projecting  more  or  less  beneath 
the  mucous  membrane  of  the  pharynx,  and  swallowing  is  somewhat  difficult. 
Usually  there  are  no  cord  symptoms,  but  paralysis  or  pain  from  pressure  of 
the  right  inferior  process  of  the  4th  upon  the  5th  nerve  is  likely  to  occur. 

In  luxation  by  flexion  the  head  is  much  bent  forward,  the  chin  in  the  mid- 
line, the  extensors  of  the  head  and  neck  tense  and  prominent,  often  prevent- 
ing the  spines  above  the  gap  due  to  the  dislocation  from  being  felt ;  a  finger 
in  the  mouth  feels  a  very  marked  prominence  formed  by  the  body  of  the 
upper  vertebra,  and  swallowing  is  difficult  or  impossible.  More  or  less  com- 
pression of  the  cord  is  almost  always  present,  and  often  it  is  fatal ;  there 
may  be  irritation  of  issuing  nerves.  The  diagnosis  from  fractures  with 
similar  displacement  is  impossible. 

Treatment. — (Hiiter.)  In  luxation  by  rotation  bend  the  head  fully  down 
toward  the  shoulder,  then  rotate  the  ear  of  this  side  forward,  the  opposite  one 
backward.  Thus  in  the  above  example  the  right  articular  processes  would 
first  be  unlocked,  and  then  the  upper  would  be  carried  back  into  position 
over  the  lower.  In  luxation  by  flexion  convert  the  case  into  a  luxation  by 
rotation  by  the  above  manipulation  upon  one  side ;  and  then  by  repeating 
it  on  the  other  side  complete  the  reduction.  In  this  way  Hiiter  successfully 
reduced  three  cases,  of  which  one  lived.  Before  attempting  this  treatment 
the  patient  or  his  friends  should  be  told  that  death  may  occur  during  it,  es- 
pecially in  luxation  by  flexion. 

The  patient  should  be  ansesthetized  slowly  and  carefully  for  these  and 
similar  operations,  involuntary  movements  being  carefully  guarded  against. 
After  reduction  the  neck  should  be  fixed  by  a  collar  of  flannel  steeped  in 
plaster  cream,  fixed  by  plaster  bandages  which  should  include  the  shaven 
head  and  pass  under  each  axilla. 

Acute  Traumatic  Spinal  Meningitis  is  rare.  Causes :  septic  wounds, 
the  opening  of  the  meninges  by  a  sloughing  bedsore  or  spina  bifida,  or 
ysemia ;  it  may  extend  from  the  base  of  the  brain  (p.  452)  or,  on  the  other 
^.aud,  extend  through  the  foramen  magnum. 
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Symptoms. — Onset  insidious  or  attended  with  rigors  and  symptoms  of 
high  fever ;  more  or  less  intense  pain  along  spine,  shooting  into  limbs  and 
much  increased  by  movement;  rigidity  of  voluntary  muscles  often  causes 
slight  opisthotonos  and  risus  sardonicus,  and  tetanic  spasms  may  occur.  In- 
continence of  urine  and  feces  usually  early.  Ultimately  spasm  gives  way 
to  paresis ;  and  pain,  hyperesthesia,  and  various  paresthesia?  are  lost  in 
diminished  sensibility.  But  pain,  fever,  restlessness,  delirium,  and  progres- 
sive paresis  of  sense  and  motion  may  be  the  chief  symptoms.  Death  gener- 
ally occurs  within  a  week. 

Treatment. — As  for  cerebral  meningitis  ;  take  special  care  against  bed- 
sores ;  watch  the  bladder  lest  it  become  distended. 


Spina  Bifida  or  Hydrorachis.  Pathology.— In  this  affection  the 
spinous  processes  and  laniinse  of  some  of  the  vertebrae  are  cleft  or  deficient. 
The  spinal  membranes  deprived  of  their  ordinary  support  yield  to  the 
pressure  of  the  subarachnoid  fluid  and  bulge  out,  forming  a  fluctuating 
tumor  in  the  mid-line  of  the  back. 

In  the  great  majority  of  cases  the  spinal  cord  crosses  the  interior  of  the 
sac,  and  adheres  to  its  posterior  wall ;  the  nerve-roots  arise  from  the  flattened 
continuation  of  the  cord  in  the  wall  of  the  sac  and  pass  thence  forward, 
below  the  emerging  cord  to  gain  their  proper  foramina  (Fig.  167).  The 
subsequent  disposition  of  the  nerves  is  normal. 


Structure  of  spina  bifida.  The  highest  structure  crossing  the  sac  is  the  spinal  cord  thickened  by  some 
nerve-roots  which  arise  from  it  and  run  forward  applied  to  its  sides ;  the  nerve-roots  below  arise  from  the 
median  portion  of  the  sac- wall. 


As  a  rule,  the  median  portion  of  the  sac  is  not  covered  with  true  skin,  but 
by  a  structure  devoid  of  hairs  and  glands ;  elsewhere  the  sac  is  formed  of 
the  spinal  membranes  covered  by  the  common  teguments.  More  or  less 
cerebro-spinal  fluid  is  contained  in  the  subarachnoid  space.    This  condition 

named  meningo-myelocele. 

Sometimes  a  depression  or  "  umbilicus  "  exists  on  the  summit  of  the  sac  ; 
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Fig.  167. 
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this  marks  the  point  at  which  the  cord  is  attached  to  the  sac-wall,  but  the 
absence  of  an  umbilicus  does  not  show  that  the  cord  is  not  involved  in  the 
sac-wall.  The  same  is  true  of  a  longitudinal  depression  which,  if  present, 
marks  the  line  of  origin  of  the  nerve-roots  from  the  sac-wall. 

The  implication  of  the  spinal  eord  is  often  shown  during  life  in  the 
paralysis,  more  or  less  complete,  of  the  lower  limbs  with  loss  of  power  over 
the  bladder  and  rectum.  Now  and  then  the  sac  is  more  or  less  completely- 
divided  by  membranous  partitions. 

This  is  the  usual  anatomy  of  spina  bifida,  but  two  other  cases  demand 
notice. 

In  spinal  meningocele  the  protrusion  consists  of  the  spinal  membranes 
only,  the  cord  and  nerve-roots  being  unconcerned  in  the  malformation.  The 
sac  communicates  with  the  subarachnoid  space,  but  the  cord  and  nerve- 
roots  lie  in  the  vertebral  canal. 

In  syringo-myelocele  the  central  canal  of  the  spinal  cord  is  greatly  dilated, 
and  forms  the  cavity  of  the  sac ;  the  nerve-roots  arising  from  the  expanded 
cord  run  in  the  walls  of  the  sac  to  reach  their  foramina. 

In  their  course  forward,  they  lie  between  the  pia  mater  of  the  cord  and 
the  visceral  arachnoid,  which  last  is  invested  with  dura  mater  and  skin,  as 
in  the  more  common  form  of  the  affection.  (For  this  account  I  have  to 
thank  S.  G.  Shattock,  F.R.C.S.,  Curator  at  St.  Thomas's.) 

These  deformities  are  connected  with  imperfect  closure  of  the  neural 
groove  in  the  foetus.  So  incomplete  may  this  be  that  the  central  canal 
opens  upon  the  surface  of  the  sac ;  usually  it  is  closed,  but  the  cord  remains 
adherent  to  (not  differentiated  from)  its  membranes  at  this  spot,  and  when 
they  are  driven  by  accumulation  of  subarachnoid  fluid  through  the  opening 
in  the  laminae  the  cord  passes  out  with  them  (meningo-myelocele)  ;  lastly,  the 
cord  may  be  differentiated  from  its  membranes  before  these  yield  and  swell 
up  through  the  hole  in  the  laminae  {spina-meningocele). 

The  early  date  at  which  these  malformations  occur  is  shown  by  the  cases 
of  sacral  meningo-myelocele ;  for  the  cord  ceases  to  occupy  the  sacral  portion 
of  the  canal  after  the  third  month. 

Spina  bifida  is  rather  more  common  in  females ;  it  may  occur  anywhere 
from  the  atlas  to  the  coccyx,  is  most  frequent  in  the  lower  half  of  the  spine, 
and  especially  so  in  the  lumbar  region.  Many  laminae,  or  even  all,  may  be 
deficient.  Rarely  two  tumors  are  present.  The  deformity  is  most  common 
in  the  first-born,  and  may  be  repeated  once  or  twice  in  a  family. 

Symptoms. — A  swelling  as  small  as  a  Maltese  orange,  or  as  wide  across 
as  the  back  (Fig.  168),  sessile  (occasionally  pedunculated) ;  and  it  may  be 
covered  by  normal  skin,  but  usually  the  central  strip  (from  side  to  side)  of 
the  sac  is  different  in  appearance  and  obviously  thinner  than  the  rest ;  the 
whole  of  the  strip  may  be  depressed,  or  only  an  umbilicus  may  be  present ; 
all  may  be  thin,  tense,  and  bluish,  or  widely  ulcerated.  The  tension  of  the 
sac  varies  much,  diminishing  as  the  pelvis  is  raised,  increasing  with  crying, 
straining,  or  coughing.  The  contents  may  be  freely  or  but  slightly  reducible ; 
fluctuation  may  be  obtained  from  the  swelling  to  the  ant.  fontanelle  ;  pressure 
on  the  sac  may  cause  convulsions. 

Some  sacs  are  so  translucent  that  the  shadows  of  the  cord  and  nerves  may 
be  distinguished  ;  the  groove  or  pit  above  mentioned  shows  the  attachment 
of  the  cord  to  the  sac ;  but  in  many  cases  it  is  quite  impossible  to  say  whether 
or  not  the  cord  is  in  the  sac. 

(  implications. — Very  often  paralysis  of  the  lower  limbs,  talipes  (espe- 
cially calcaneus),  or  hydrocephalus ;  much  more  rarely,  idiocy  or  some  other 
malformation. 
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Terminations. — Death:  the  great  majority  die  within  a  year,  and  most 
within  a  month  of  birth,  from  rupture  and  meningitis,  marasmus,  convul- 
sions, or  hydrocephalus.  In  a  few  cases  the  swelling  persists  unchanged,  not 
interfering  much  with  the  duties  of  life.  Still  more  rarely  the  swelling 
shrinks  and  its  cavity  is  obliterated  (spontaneous  cure) ;  this  may  happen 
after  rupture  and  suppuration  of  the  sac,  perhaps  after  very  grave  symptoms 
of  meningitis. 

Treatment. — Support  by  collodion,  cotton-wool  and  bandage,  or  hollow 
truss,  and  repeated  puncture  are  simply  palliative.  Ligature  or  excision  of 
the  sac,  with  closure  of  the  gap  by  a  plastic  operation,  is  suited  only  to  simple 

meningoceles.  The  mortality,  chiefly  from 
meningitis,  is  considerable.  Injection  with 
Morton's  solution  (Iodi.  grs.  x,  Pot.  iodidi.  grs. 
xxv,  Glycerine,  §j)  is  now  regarded  as  the 
best  treatment.  To  perform  it,  have  the  child 
held  up  rather  high  with  its  back  downwards ; 
pass  a  long,  coarse  hypodermic  needle  into  the 
sac  through  the  skin,  a  short  distance  to  one 
side  of  the  base  of  the  swelling  that  subsequent 
oozing  may  be  easily  checked  ;  let  gij-iij  of 
fluid  run  away,  and  then  inject  3j  of  Morton's 
solution.  Keep  the  child  with  the  swelling 
dependent  for  twenty-four  hours.  Repeat 
once  a  fortnight. 

Deformities  of  the  Spine. 

Those  which  will  be  considered  under  this 
head  are  not  the  result  of  caries,  and  are  dis- 
tinguished from  angular  curvatures,  to  which 
this  gives  rise,  by  the  facts  that  they  affect 
long  lengths  of  the  spine,  and  produce  well- 
rounded,  ill-circumscribed  curves. 

These  spinal  deformities  are  typical  of  a 
group  as  regards  their  pathology.  Some  do,  though  rarely,  result  from  mal- 
formation of  the  bones,  but  in  the  great  majority  of  cases  the  course  of 
events,  leading  to  permanent  curvatures,  appears  to  be  this.  The  weight  of 
the  head  and  shoulders  should  be  borne  by  the  whole  flat  of  the  bodies  of 
the  vertebrae  chiefly,  but  also  by  the  articular  processes.  In  these  cases 
something,  either  frequently  and  for  considerable  periods  or  permanently, 
disturbs  this  distribution  of  the  weight,  which  is  thrown  too  much  upon  the 
bodies,  upon  the  articular  processes,  or  upon  one  side  of  the  bodies  and  the 
corresponding  articular  processes.  Intervertebral  fibro- cartilages  are  com- 
pressed on  one  side,  very  slightly  pressed  upon  the  other ;  in  the  former 
situation  they  atrophy  and  perhaps  disappear,  whilst  in  the  latter  they  become 
abnormally  thick.  Then  the  bones  suffer  similarly  ;  they  may  be  very 
greatly  compressed  from  above  down  upon  the  concave  aspect  of  a  curve, 
excessively  thick  upon  the  convex,  and  they  tend  to  develop  more  fully  in 
other  directions  upon  this  side  of  least  pressure.  On  the  concave  side  the 
bodies  often  become  sclerosed,  and  acquire  protruding  margins  from  osteo- 
phytes, which  may  blend  across  articulations  and  fix  the  vertebrae.  When 
the  laminse  are  separated  by  flexion  of  the  spine  they  may  deepen  markedly 
to  close  the  canal ;  transverse  processes  or  spines  may  articulate,  and  the 
articular  processes  may  be  greatly  modified  by  undue  pressure  and  exces- 
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Showing  the  appearance  of  a  spina 
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sive  rotation.  By  these  bony  changes  deformities,  which  could  at  first  be 
corrected  by  muscular  effort,  are  rendered  more  or  less  permanent. 

Naturally  abnormal  pressure  produces  the  greatest  effect  upon  young, 
growing  tissues,  and  especially  upon  too  rapidly  produced,  tissue,  which  we 
may  presume  to  be  abnormally  soft.  Further,  in  these  cases  of  rapid  growth 
the  weight  to  be  borne  is  unusually  great.  The  result  will  be  practically 
the  same  if  the  bones  are  softened  by  disease,  or  if  healthy  tissues  are  made 
to  bear  much  weight  added  to  that  of  the  body.  The  addition  of  a  weight, 
whether  borne  in  the  arms,  on  the  head,  shoulder,  or  back,  necessarily  throws 
unusual  pressure  upon  some  parts  of  the  vertebne,  and  must  produce  its 
effect  if  it  acts  long ;  but  when  the  weight  of  the  head  and  shoulders  only 
has  to  be  borne,  all  probably  goes  well  until  the  muscles  are  fatigued,  then 
they  cease  to  take  their  parts,  and  the  bones  glide  into  faulty  positions  until 
checked  by  ligaments  and  bony  processes,  upon  which  the  whole  strain  falls 
and  for  long  periods.  Even  these  yield  under  such  circumstances  and  the 
deformity  gets  worse  as  above  described. 

The  fifth  lumbar  may  be  actually  displaced  upon  the  sacrum  by  carrying 
weights  on  the  back  (see  Lane,  Trans.  Med.  Chir.,  1884,  for  the  effects  of 
weight-carrying). 

One  deformity  often  entails  others,  and  this  is  nowhere  more  conspicuous 
than  in  the  spine  ;  for  it  is  of  paramount  importance  in  the  upright  position 
to  keep  the  weight  symmetrically  distributed  round  the  line  of  gravity,  and 
to  enable  the  patient  to  turn  the  face  forwards ;  hence  a  primary  curve 
which  interferes  with  these  is  generally  corrected  by  one  or  two  secondary 
curves,  the  result  of  muscular  action. 

Posterior  Excurvation  or  Kyphosis  (stooping). — In  this  the  dorsal 
convexity  is  increased,  and  perhaps  the  lumbar  concavity  lost  or  exchanged 
for  convexity.  Dorsal  kyphosis  is  compensated  by  cervical  and  lumbar 
lordosis. 

Causes. — A  slouching  habit  or  occupations  requiring  constant  bending 
forwards.  Simple  muscular  weakness,  seen  in  young,  often  rickety,  children, 
after  severe  illness,  and  in  old  age.  Rarely,  infantile  paralysis  affects  the 
back  muscles ;  rarely,  also,  progressive  muscular  atrophy.  Rheumatoid 
arthritis,  which  causes  ossification  of  the  anterior  common  ligament  or  union 
of  adjacent  bodies  by  smooth  rounded  osteophytes  at  one  or  both  antero- 
lateral angles ;  but  simple  pressure  also  gives  rise  to  osteophytes.  Osteitis 
deformans  (p.  286)  affects  the  spine  in  this  manner  and  early.  A  few  cases 
in  adults,  without  obvious  cause,  have  been  called  spondylitis  deformans,  or, 
from  the  fact  that  bodies  have  been  found  ossified  (Fagge),  synostosis  of  the 
vertebrae.  In  these  and  other  cases  in  which  osteophytes  occur,  they  may 
press  on  nerves,  and  cause  severe  pain,  increased  by  jarring  (D.  Colley, 
Trans.  Path.  Soc,  1885). 

Treatment. — Common  sense  suggests  the  remedies  in  cases  due  to  habit, 
occupation,  weakness  of  muscle.  A  plaster-jacket  may  relieve  pain  and 
check  advance  in  rheumatoid  arthritis  or  spondylitis  deformans. 

Posterior  Incurvation  or  Lordosis. — The  lumbar  spine  is  usually 
alfected,  its  convexity  being  increased. 

Causes. — In  some  it  is  natural,  in  others  (acrobats)  developed.  It  is 
compensatory  in  kyphosis  and  ankylosis  of  the  hip  in  a  flexed  position,  and 
is  very  characteristic  in  double  congenital  dislocation  of  the  hip.  Rarely  it 
occurs  with  lumbar  caries. 

Treatment. — In  hip  ankylosis  it  may  be  well  to  divide  the  neck  of  the 
femur  and  bring  the  limb  down  straight. 

Lateral  Curvature  or  Scoliosis  is  by  far  the  most  important  spinal 
deformity. 
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Morbid  Anatomy. — Usually  -we  find  an  S-bend  of  the  spine,  the  lumbar 
half  being  convex  to  the  left,  the  dorsal  convex  to  the  right ;  in  about  ten 
per  cent,  the  curves  take  the  opposite  direction  (Little).  The  vertebrae  are 
rotated  more  or  less  so  that  the  bodies  are  turned  towards  the  convex  aspect, 
and  consequently  the  spines  are  turned  towards  the  mid-line  from  which  the 
lateral  curve  has  taken  them.  Hence,  the  sigmoid  curve  of  the  spines  is 
usually  much  less  than  that  of  the  bodies.  The  rotation  may  rarely  be  so 
great  as  to  cause  the  sides  of  some  bones  to  look  forwards  and  backwards. 
The  changes  in  fibro-cartilages,  bodies,  and  articular  processes  due  to  excessive 
pressure  on  one  side  and  to  rotation  (p.  470)  are  marked  in  proportion  to  the 
deformity.  Looked  at  from  above,  a  vertebra  from  the  centre  of  a  curve  is 
often  obviously  asymmetrical ;  a  line  through  the  spine  has  much  more  of  the 
body  lying  on  the  convex  than  on  the  concave  side,  this  increased  lateral 
growth  adding  to  the  convexity  of  the  curve  without  affecting  the  line  of  the 
spine. 

Thoracic  deformity  may  be  extreme,  and  results  from  the  connection  of  the 
ribs  with  the  vertebrse.  The  right  ribs,  like  the  transverse  processes,  diverge 
so  that  they  are  more  horizontal  than  their  fellows,  and  the  intercostal  spaces 
are  wider ;  their  angles  project  posteriorly,  displacing  the  scapula,  and  are 
more  acute  than  normal.  The  right  side  of  the  thorax  is  flattened,  especially 
anteriorly.  The  left  ribs  converge  and  are  depressed,  the  lowest  may  be  below 
the  iliac  crest ;  their  angles  are  less  prominent  and  more  obtuse  than  natural ; 
the  left  side  of  the  chest  is  the  wider  from  side  to  side,  and  the  left  cartilages 
project. 

In  severe  cases  the  dorsal  curve  much  exceeds  the  lumbar,  and  with  the 
angles  of  the  right  ribs  projects  so  strongly  as  to  produce  a  gibbosity  (kypho- 
scoliosis) which  may  be  quite  as  great  as  any  caused  by  caries.  There  may  be 
three,  four,  or  even  five  short  curves  instead  of  the  typical  two. 

The  viscera,  especially  thoracic,  suffer  much  displacement,  and  the  aorta 
is  bent  like  the  spine ;  usually  no  symptoms  arise. 

Symptoms. — The  following  are  usually  first  noticed :  elevation  of  right 
shoulder,  lessening  the  hollow  between  neck  and  shoulder ;  projection  of  right 
scapula,  especially  lower  angle ;  projection  forwards  and  outwards  of  left 
breast ;  prominence  of  left  hip,  a  marked  hollow  above  right.  Weakness, 
often  some  aching  of  back  ;  actual  pain  is  rare  even  in  advanced  cases,  but 
may  be  severe  from  nipping  of  issuing  nerves.  Weakness  may  be  so  great 
that  on  removal  of  her  support  the  patient  will  drop,  the  spine  falling  into 
curves.  The  spinal  furrow  is  serpentine,  the  line  of  spines  more  or  less  so, 
the  right  ribs  raised  and  their  angles  prominent ;  this  and  the  resistance  due 
to  the  dorsal  right  transverse  processes  afford  much  more  reliable  evidence  of 
rotation  than  sinuosity  of  the  spines.  The  patient  should  stoop  a  little  and 
cross  the  arms  during  the  examination. 

At  first  the  deformity  disappears  on  suspension  or  lying  down  ;  when  bone 
changes  have  occurred,  no  real  improvement  is  thus  effected. 

Advance  may  be  checked  at  any  stage,  but  its  tendency  when  untreated  is 
to  increase.  At  first,  with  a  flexible  spine,  it  often  makes  rapid  progress,  but 
is  checked  by  completion  of  growth.  Sometimes  the  deformity  increases 
again  late  in  life  without  obvious  cause. 

The  deformity  resembles  angular  curvature  only  in  advanced  stages;  the 
diagnosis  is  made  by  demonstrating  rotation  of  the  vertebras.  The  humps  of 
most  old  people  are  due  to  lateral  curvature. 

Pathology  and  Etiology. — This  deformity  is  very  rarely  congenital, 
occurs  with  equal  and  moderate  frequency  in  girls  and  boys  under  eight,  and 
is  very  common  in  girls  between  ten  and  sixteen,  and  occasional  cases  occu 
in  males.    It  rarely,  if  ever,  begins  after  twenty.   It  is  very  much  commone 
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among  the  well-to-do  and  sedentary  than  among  the  laboring  classes.  The 
patients  have  often  "outgrown  their  strength  ;  "  a  considerable  number,  how- 
ever, appear  in  good  health  and  muscular. 

Congenital  cases  are  usually  due  to  the  presence  of  wedge-shaped  pieces  of 
bodies  ;  if  not,  intrauterine  pressure  may  be  responsible.  In  children  under 
eight,  signs  of  rickets  are  said  often  to  be  present ;  Adams  detects  hereditary 
influence  in  them,  and  Birch-Hirschfeld  inclines  to  attribute  some  to  imperfect 
growth  of  vertebrse.  Contraction  of  scars,  retraction  of  chest  after  pleurisy, 
empyema,  and  fibroid  lung  changes  may  curve  the  spine.  The  curve  is  com- 
pensatory in  cases  of  wry-neck  or  oblique  pelvis  from  shortness  of  one  leg  or 
fixed  adduction  of  the  hip.  Spasm  is  a  rare  cause  in  girls  from  ten  to  twenty, 
and  often  hysterical ;  the  curvature,  though  well  marked,  disappears  if  the 
patient's  attention  is  distracted  (Little,  Holmes's  System).  But  the  above 
causes  do  not  account  for  the  great  majority  of  cases  in  girls  from  ten  to  six- 
teen. These  are  probably  due  to  fatigue  of  muscle,  on  account  of  weakness 
or  overloading,  and  the  consequent  assumption  of  a  faulty  position  (p.  470) 
in  which  ligaments  and  bones  do  duty  for  muscles.  In  the  upright  position, 
the  girl  will  "stand  at  ease" — i.  e.,  throw  the  weight  upon  the  right  leg,  and 
let  the  pelvis  drop  back  and  to  the  left  till  it  is  fixed  by  the  ilio- tibial  band 
and  Bigelow's  ligament.  The  spine  is  thus  thrown  to  the  left.  To  place  it 
symmetrically  with  regard  to  the  line  of  gravity  it  is  raised  by  muscles  and 
drawn  well  over  this  line,  a  lumbar  curve,  convex  to  the  left,  being  produced. 
To  make  the  head  and  neck  vertical,  the  cervico-dorsal  spine  is  drawn  back 
again  to  or  past  this  line,  a  dorsal  curve,  convex  to  the  right,  resulting.  The 
cervical  spine  now  ascends  in  the  line  of  gravity  or  its  upper  end  reaches  this 
line  by  a  slight  curve,  convex  to  the  left.  These  different  curves  form  almost 
simultaneously,  yet  the  lumbar  curve  must  precede  and  necessitate  the  dorsal. 
In  other  cases  the  dorsal  region  may  be  first  affected,  as  when  curvature  is 
traceable  to  pleurisy  or  to  prolonged  writing,  with  the  pelvis  square  to  the 
table,  the  spine  being  rotated  to  the  right  and  flexed  to  the  left. 

The  curves  result  from  the  action  of  muscles  on  their  concave  sides,  and 
these  (especially  the  multifidus  and  ext.  oblique)  naturally  rotate  the  bodies 
away  from  themselves.  The  dorsal  articular  processes  are  suited  to  this 
movement,  which  occurs  when  the  ribs  of  one  side  are  simply  squeezed  to- 
gether; whilst  the  lumbar  are  strongly  opposed  to  rotation.  It  seems  likely, 
however,  that  the  two  lateral  curves,  distinct  rotation  of  the  dorsal,  and  the 
strong  bias  in  the  opposite  direction  of  the  lumbar  bodies  are  due  to  the  ac- 
tion of  muscles  endeavoring  to  correct  the  effect  of  faulty  position  assumed 
because  of  muscular  fatigue,  of  other  deformity,  or  merely  as  a  bad  habit. 
Once  formed,  the  superincumbent  weight  of  head,  shoulders,  etc.,  tends  to 
exaggerate  both  the  lateral  flexion  and  rotation  ;  consequently  we  find  the 
muscles  on  the  convexity  of  the  curves  tense  in  advancing  cases,  indicating 
an  attempt  to  check  increase.  This  seems  to  be  the  pathology  of  an  ordinary 
case ;  but  it  must  be  admitted  that  the  problem  is  a  very  complex  one. 

It  is  usually  assumed  that,  so  long  as  the  deformity  can  be  rectified  by 
voluntary  effort  or  by  recumbency  and  extension,  there  is  no  bony  deformity. 

Treatment. — First  ascertain  what  the  patient,  without  or  with  assistance, 
can  do  in  the  way  of  rectification  ;  if  an  apparently  normal  position  can  be 
maintained,  even  for  a  few  seconds,  practically  complete  recovery  is  probable ; 
but  if  it  cannot  be  assumed,  perfect  cure  is  impossible. 

1.  Strengthen  the  patient  by  good  diet,  sea  air,  steel,  cod-liver  oil,  or  phos- 
phate of  lime,  and  cold  bathing  if  it  is  well  borne  ;  early  rising  and  retiring, 
and  the  use  of  a  hard  mattress.  See  that  no  garment  fits  so  as  to  oppose  im- 
provement. Examine  for  flat  foot,  and  order  proper  boots  and  valgus  pads. 
2.  Walking,  running,  and  skipping  should  be  practised  frequently,  out  of 
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doors,  but  always  stopping  short  of  fatigue.  After  such  exercise  the  patient 
should  lie,  prone  or  supine,  on  a  flat  couch,  of  which  the  head-end  is  raised 
moderately;  if  the  arms  are  passed  through  armlets,  some  extension  on  the 
spine  is  kept  up.  Standing  still  should  be  prohibited ;  when  unavoidable, 
the  feet  should  be  well  apart  to  avoid  the  "at  ease"  position.  The  patient 
may  sit  at  a  Glendenning's  adjustable  school-desk,  the  sacrum  and  scapulae 
touching  the  moulded  back,  the  desk  being  at  fifteen  degrees  for  writing,  forty 
degrees  for  reading,  and  slid  up  over  the  thighs,  which  must  not  be  crossed. 
All  bad  positions  must  be  avoided  ;  the  patient  must  lie  down  before  she  fails 
to  maintain  the  spine  erect.  3.  The  back-muscles  in  particular  must  be 
strengthened  by  douching  with  cold  salt  water,  friction,  and  massage ;  also 
by  suitable  exercises  from  Ling's  system  (Swedish  gymnastics).  Thus  the 
patient  lying  supine  on  a  table,  the  surgeon  raises  the  trunk  to  sixty  degrees 
by  a  hand  beneath  the  neck,  the  patient  resisting;  then  the  patient  performs 
the  return  movement,  the  surgeon  resisting.  Again,  the  patient  lying  supine 
or  prone  circumducts  first  one  hip,  then  the  other,  with  help  or  against  re- 
sistance according  to  strength.  When  fairly  strong,  the  legs  may  be  attached 
to  a  table  over  the  end  of  which  the  body  hangs  prone ;  it  is  to  be  raised 
slowly  toward  the  horizontal.  Each  movement  is  gone  through  eight  to 
twelve  times ;  and  about  an  hour  daily  is  spent  upon  these  and  similar  ones 
(Roth,  Brit.  Med.  Journ.,  1882,  vol.  i.  p.  691).  Especially  should  that  one 
which  brings  the  spine  straight  be  practised ;  the  position  of  the  arms  is  often 
the  key  to  this.  Barwell's  suggestion  that  the  patient  should  sit  on  a  seat 
moderately  raised  on  the  side  to  which  the  lumbar  spine  curves,  points  to  an 
excellent  exercise. 

Mechanical  support  should  be  used  only  when  the  above  plan  has  failed, 
and  it  becomes  necessary  to  check  advancing  osseous  deformity.  The  sup- 
port should  be  as  simple  as  possible,  should  support  the  abdomen,  but  not 
compress  the  chest. 

Roth  states  that  the  above  treatment  usually  gives  a  satisfactory  result 
in  one  month  when  there  is  no  bony  deformity ;  in  three  when  this  is  very 
moderate.    But  the  exercises  should  be  persisted  in  after  this. 

Caries  of  the  Spine  and  Angular  Curvature. 

The  spine  is  the  commonest  seat  of  ordinary  tubercular  caries  or  rarefying 
ostitis  (p.  317),  and  exhibits  typically  all  its  phases.  The  disease  may  be 
excited  by  injury,  though  usually  there  is  no  distinct  history  of  such.  It 
exhibits  its  well-known  partiality  for  growing  cancellous  bone  by  affecting 
almost  exclusively  the  bodies  of  vertebrae,  the  lower,  larger,  dorsal  and 
lumbar  rather  than  the  higher  bones ;  and  usually  in  children  from  two  to 
twelve  years ;  it  is  rare  in  the  first  year  and  after  the  completion  of  growth, 
but  may  occur  even  after  mid-life.  Probably  the  dorso-lumbar  region  most 
frequently  suffers,  though  Billroth  says  the  mid-dorsal.  Occasionally  pro- 
cesses only  are  diseased,  especially  the  articular  in  the  neck. 

Morbid  Anatomy  and  Pathology. — The  morbid  process  (for  "  Micro- 
scopy "  see  p.  318)  is  thought  to  begin  usually  upon  the  anterior,  upper,  or 
lower  surface  of  the  body  of  a  vertebra,  in  the  growing  tissue  beneath  the 
periosteum  or  cartilage,  and  thence  to  invade  the  substance  of  the  centrum. 
The  slightly  vascular  fibro-cartilages  may  be  invaded  early,  but  very  often, 
in  advanced  cases,  comparatively  sound  disks  project  between  the  deeply 
eroded  bodies ;  the  disease  rarely,  if  ever,  starts  in  them.  Only  one  vertebra 
may  suffer  or  several ;  the  caries  usually  eats  deeply  into,  or  even  through, 
their  substance,  but  may  remain  superficial ;  as  a  rule,  there  is  only  one  focus 
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of  disease,  but  there  may  be  two  distinct  foci,  or  many,  scattered  on  the  sur- 
face of  adjacent  vertebra. 

When  caries  affects  merely  the  anterior  surfaces  of  several  vertebrae,  no 
deformity  results. 

But  as  granulation  tissue  replaces  bone,  the  bodies  become  unable  to  bear 
the  weight  of  the  head  and  shoulders,  and  the  vertebras  above  the  disease 
sink  down  toward  those  below ;  thus  a  promi- 
nence (Pott's  boss,  Fig.  169)  of  the  spines  is  pro- 
duced which  is  sharp  or  rounded  according  as 
few  or  many  bodies  are  eroded.  Compensatory 
curves  follow  (lordosis  in  unaffected  regions)  to 
keep  the  face  directed  forward. 

The  disease  may  run  the  course  of  a  "simple" 
caries — i.e.,  no  suppuration  occurs,  but  the  gran- 
ulation tissue  ossifies,  and  the  displaced  and 
mutilated  bodies  become  united  by  sclerosed 
bone.  In  a  very  large  number  of  cases  among 
the  poor,  however,  either  a  dry  cheesy  mass  or  a 
chronic  abscess  results.  Healing  may  still  occur 
and  the  abscess  dry  up ;  but  as  a  rule  it  increases 
and  presents  on  the  surface.  These  cold  abscesses 
extend  along  lines  of  least  resistance,  usually 
taking  arteries  or  nerves  as  their  guides,  and. 
avoiding  strong  fasciae,  so  that  their  course  may 
often  be  foretold.  From  the  cervical  bodies  pus 
may  form  a  retropharyngeal  abscess,  or  run  into 
the  posterior  mediastinum,  or,  extending  out- 
ward, present  in  the  posterior  triangle.  From 
the  upper  dorsal  bodies,  pus  either  collects  in 
the  post,  mediastinum  or  passes  back  along  a  dorsal  intercostal  branch  and 
points  in  the  back.  From  the  lower  dorsal,  fluid  runs  beneath  the  pleura, 
and  enters  the  sheath  of  the  psoas  (psoas  abscess),  as  also  does  pus  from 
lumbar  bodies,  carious  where  slips  of  the  muscle  are  attached,  and,  destroy- 
ing the  muscular  substance,  it  sinks  toward  the  thigh ;  it  may  either  pass 
out  into  the  iliac  fossa  beneath  the  fascia,  or  beneath  Poupart's  ligament 
just  outside  the  artery  under  which  it  usually  turns  down  and  in  along  the 
profunda ;  but  it  may  pass  back  along  the  internal  circumflex  and  present 
on  the  buttock  beneath  the  lower  part  of  the  gluteus  max.  Pus  from  the 
side  and  front  of  the  lumbar  bodies  commonly  runs  along  a  lumbar  artery 
beneath  an  arch  of  the  psoas,  and  passes  between  two  transverse  processes 
into  the  back,  behind  the  quadratus  (lumbar  abscess);  or  it  may  descend 
along  the  great  vessels  into  the  pelvis  and  present  through  the  great  sciatic 
foramen  or  in  the  perineum,  or  burst  into  a  pelvic  viscus.  (For  "Morbid 
Anatomy  "  see  p.  78.) 

Abscess  connected  with  a  carious  process  appears  in  relation  with  it. 

Sequestra  from  necrotic  caries  (p.  318)  may  be  locked  in  among  the 
bodies  and  prevent  union.  There  is,  as  a  rule,  no  means  of  diagnosing  their 
presence. 

Not  uncommonly,  when  caries  reaches  the  posterior  surface  of  the  bodies, 
a  button  of  granulation  tissue  protrudes  into  the  canal  and  compresses  the 
cord,  causing  more  or  less  complete  paraplegia,  followed  by  signs  of  descend- 
ing sclerosis.  This  is  much  commoner  than  compression  of  the  cord  by 
displaced  bodies.    Issuing  nerves  may  be  involved  in  the  inflammation. 

Symptoms. — At  first  a  child  ceases  to  run  about  and  play,  and  walks 
cautiously  with  a  stiff  back  ;  then  he  seeks  assistance  from  objects  of  furni- 


Fig.  169. 


Angular  curvature  of  the  spiue. 
King's  College  Museum. 
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ture,  etc.,  and,  these  failing,  stoops  forward,  places  his  hands  on  his  knees, 
and  supports  the  shoulders  and  head  with  his  arms.  He  fears  all  jars  of  the 
spine,  and  in  lying  down  or  rising  places  much  dependence  on  the  arms. 
Children  rarely  complain  of  pain  in  the  back,  but  sometimes  they  suffer 
from  constant  bellyache,  pains  down  the  legs,  or  along  cervical  nerves,  or 
painful  constriction  of  the  thorax — symptoms  which  should  always  be  care- 
fully inquired  into. 

On  examination  there  may  be  such  projection  of  spines  as  renders  the 
diagnosis  clear.  If  not — and  it  is  of  the  greatest  importance  to  recognize 
the  disease  before  deformity  appears — tapping  all  down  the  spines  may 
reveal  a  tender  spot,  as  also  the  application  of  a  hot  sponge ;  but  these  signs 
are  best  marked  in  older  patients.  Stiffness  of  the  spine  is  shown  by  causing 
the  child  to  pick  up  something  from  the  floor,  or  to  touch  his  toes  whilst  his 
knees  are  straight ;  for  the  former  purpose  he  will  bend  knees  and  ankles 
fully,  he  will  fail  altogether  in  the  latter,  and  in  both  it  will  be  seen  that  he 
holds  a  considerable  segment  of  the  spine  stiff.  When  laid  flat  he  cannot 
rise  without  using  his  arms ;  he  will  not  jump  freely  from  a  small  height  on 
to  his  heels.  Movements  of  rotation  are  absent  in  the  affected  part.  Sudden 
pressure  on  the  shoulders  or  rotation  or  extension  of  the  spine  causes  pain. 

In  every  case  all  the  seats  of  abscess  (p.  475)  should  be  carefully  ex- 
plored, for  abscess  may  be  the  first  positive  sign.  It  will  be  noticed  that 
the  above  symptoms  depend  upon  tenderness  of  the  weight-bearing  surfaces 
of  the  bones ;  a  focus  of  disease  limited  to  the  anterior  or  lateral  surface 
would  hardly  reveal  itself,  and  an  abscess  springing  from  it  would  be  re- 
garded as  possibly  unconnected  with  bone.  In  this  case  pus  may  point  at 
four  or  five  spots,  and  two  or  three  quarts  may  be  present ;  and  yet  there 
may  be  little  or  no  curvature. 

Adults  must  be  examined  like  children.  They  usually  suffer  more  pain 
and  are  more  sensitive  to  tapping  and  heat. 

In  the  neck  the  symptoms  are  usually  plain.  The  disease  begins  almost 
always  in  childhood,  but  may  be  of  long  duration.  The  part  is  held  stiffly, 
and  the  whole  body  is  turned  to  look  to  one  or  other  side.  To  lie  down  or 
get  up,  the  patient  turns  sideways  and  supports  the  head  with  one  or  both 
hands.  There  may  be  dull  local  pain  and  some  swelling  posteriorly.  Pain 
along  cervical  nerves  is  very  characteristic — e.g.,  along  one  or  both  great 
occipitals  in  atlanto-axial  disease.  Hiiter  states  that  the  articular  processes 
suffer  much  more  frequently  here  than  elsewhere,  and  that  this  is  the  cause 
of  the  wry  neck  frequently  met  with  in  cervical  caries.  If  there  is  much 
angular  curvature  the  head  is  extended  and  the  dorsal  convexity  undone. 
Abscess  must  be  looked  for.  If  the  movements  of  nodding  and  of  rotation 
of  the  head  are  free,  the  disease  must  be  below  the  axis ;  caries  above  this  is 
rare. 

Diagnosis. — In  the  cervical  region,  muscular  rheumatism  and  wry-necks 
from  the  presence  of  glandular  swellings  and  abscesses  may  occasion  diffi- 
culty ;  also  a  form  of  wry-neck  not  uncommon  after  rheumatic  fever,  which 
is  usually  cured  by  blistering.  Lower  down,  difficulty  is  most  often  met 
with  in  young  children,  who  have  an  ill-defined  curve ;  evidence  of  pain, 
spontaneous  or  on  movement,  is  here  very  important.  Indeed,  any  severe 
enduring  pain  on  one  or  both  sides,  running  from  the  spine,  should  always 
suggest  the  possibility  of  caries.  For  a  long  time,  especially  in  adults,  there 
may  be  no  curve,  or  such  prominence  as  there  is  may  possibly  be  physio- 
logical. For  the  diagnosis  from  lateral  curvature,  which  may  be  accom- 
panied by  severe  pain,  see  p.  472. 

When  an  abscess  presents  in  any  of  the  ordinary  positions  of  a  spinal 
abscess,  it  must  be  regarded  as  spinal  unless  this  source  can  be  distinctly 
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negatived.  Most  difficulty  is  experienced  in  the  groin,  where  psoas  and  iliac 
spinal  abscesses  present.  They  may  be  confused  with  abscesses  of  lymphatic 
glands,  hip-joint  abscesses,  especially  that  running  up  beneath  the  ilio-psoas; 
enlargements  of  the  bursa  beneath  the  ilio-psoas  ;  abscesses  about  the  caecum, 
or  arising  in  the  connective  tissue  beneath  the  iliac  fascia  or,  it  is  said,  from 
simple  myositis  of  the  psoas ;  abscesses  from  pelvic  cellulitis  or  disease  of 
the  hip-bone,  and  rarely  with  perirenal  abscesses,  or  even  empyemata  that 
have  gravitated  to  the  groin.  Spinal  abscess  often  causes  persistent  flexion 
of  the  hip  when  it  enters  the  psoas ;  but  the  hip  is  easily  shown  to  be  normal. 

Prognosis. —  Cceteris  paribus,  this  is  worse  after  than  before  puberty. 
The  general  health  and  ability  of  the  patient  to  carry  out  treatment  are  of 
first  importance.  If  abscess  does  not  form,  the  outlook  is  very  favorable, 
general  or  some  other  local  tuberculosis  being  the  chief  danger.  When 
abscess  is  present,  aseptic  treatment  wards  off  the  extreme  dangers  of  acute 
septicaemia  and  hectic ;  but  it  must  be  admitted  that  many  children  recover 
in  spite  of  long,  suppurating  sinuses.  The  amount  of  deformity  depends 
largely  upon  the  treatment  and  the  time  when  it  is  begun. 

Treatment. — In  addition  to  the  hygienic  treatment  necessary  in  all 
tubercular  diseases  of  bone  (p.  286),  absolute  rest  of  the  part  is  essential. 
There  can  be  no  doubt  that  recumbency  best  secures  freedom  from  pressure 
and  friction,  and  the  prone  position  is  preferred.  But  health  may  suffer 
under  these  conditions,  and  among  the  poor  the  necessary  attention  cannot 
be  given  to  children.  Often,  therefore,  a  support  is  required,  which  will 
give  sufficient  rest  to  allow  healing  to  take  place,  whilst  the  patient  walks 
about  without  pain.  None  is  equal  to  Sayre's  plaster-jacket  in  cases  of 
disease  below  the  mid-dorsal  region ;  when  the  disease  lies  higher,  the  corset 
does  not  get  a  sufficient  hold  upon  the  part  above  effectually  to  support  it. 
For  these  latter  cases,  Sayre  introduced  the  contrivance  known  as  a  "jury- 
mast  " — a  thin  rod  of  iron,  fixed  to  the  back  and  loins,  and  bent  forward 
some  inches  above  the  patient's  head ;  to  a  swinging  crossbar  attached  to 
the  point  of  the  upper  end,  the  head  is  slung  by  straps,  and  its  weight  is 
thus  removed  from  the  spine  and  carried  along  the  jury-mast  to  the  pelvis; 
but  the  movement  of  rotation  of  the  atlas  on  the  axis  is  permitted.  As  a 
cheap  substitute  for  the  jury-mast,  the  loop  of  iron  shown  in  Fig.  170  is  used 
at  King's  College  Hospital. 

It  is  obvious  that  the  rest  these  jackets  give  is  far  from  perfect ;  they  con- 
strict and  prevent  the  development  of  the  thorax,  and  throw  undue  stress 
upon  the  abdominal  rings,  they  are  liable  to  rub  the  patient  into  sores,  and 
frequently  get  extremely  filthy  ;  yet  they  are  often  the  best  means  of  treat- 
ment at  our  command,  and  are  much  superior  to  the  old  spinal  supports  in 
cases  where  recumbency  and  good  air  cannot  be  obtained.  The  existence  of 
abscess  or  of  sinuses  is  no  bar  to  their  use,  for  windows  can  be  cut  for  the 
latter ;  or  the  corset  may  be  made  in  two  pieces,  hinged  behind,  and  a  dress- 
ing can  be  applied  beneath  it.  In  these  cases,  poroplastic  corsets  are  often 
employed  by  those  who  can  afford  them. 

When,  however,  the  occipital,  atlas,  and  axis  are  affected,  the  patient 
must  be  kept  lying  down,  and  precautions  taken  to  prevent  all  movements 
of  the  head.  Krohne  and  Sesemann  have  recently  shown  me  a  splint  which 
would,  I  think,  afford  more  complete  rest  to  the  spine  than  can  be  obtained 
in  any  other  way.  It  consists  of  a  double  Thomas's  splint  (Fig.  134),  and 
from  the  upper  crescent  bars  are  carried  up  behind  the  neck  to  support  a 
padded  plate,  upon  which  the  occiput  rests,  and  to  which  the  head  may  be 
fixed  by  an  encircling  band.  The  patient  must  always  be  kept  horizontal, 
but  may  be  lifted  and  taken  out  of  doors  freely.    He  must  lie  upon  a  feather 
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bed,  or  air  or  water  mattress.  It  seems  likely  that  this  splint  would  safely 
reduce  deformity  to  a  minimum,  or,  if  applied  early,  prevent  its  occurrence. 

The  application  of  a  Sayres  jacket. — Say  re,  at  first,  swung  his  patient  as 
shown  in  Fig.  170,  and  rapidly  rolled  a  plaster  bandage  round  him  ;  later, 
only  such  traction  upon  the  head  and  shoulders  was  made  as  rendered  the 
patient  more  comfortable.  Now,  all  such  slinging  is  done  away  with,  and 
corsets  are  applied  with  the  patients  lying  on  their  backs.  The  following 
method  is  very  good : 

The  child  having  been  well  washed,  make  a  close-fitting  jersey  of  boracic 
lint,  fitting  well  up  into  the  axillae ;  lay  six  or  eight  layers  of  a  towel  over 
the  soft  part  of  the  abdomen,  as  a  "  dinner-pad,"  and  then  draw  the  jersey 
tense  by  a  bandage  pinned  to  it  and  passing  under  the  perineum. 

Cut  a  piece  of  bandage  long  enough  to  reach  from  the  first  dorsal  spine  to 
the  sacrum,  one  inch  above  the  trochanters,  and  another  one  and  a  quarter 
the  girth  of  the  trunk  at  its  widest ;  lay  them  in  the  shape  of  a  T  on  a  tahle 
a  little  wider  than  the  latter  piece.  Next  soak  two  to  three  inch  bandages 
in  mucilage  (B.  P.)  diluted  one-half,  squeeze  them  slightly,  cut  them  into 
lengths  equal  to  the  one  and  a  quarter  girth,  and  lay  them  on  the  table  so 
that  each  piece  shall  cover  about  two-thirds  of  its  predecessor,  till  the  length 
of  the  jacket  is  made  up.  Then  lay  over  the  ends  of  the  slips,  on  either  side, 
a  strip  of  ordinary  bandage,  and  commence  above  again  to  lay  down  a 
second  set  of  plaster  slips.  This  is  enough  for  small  children ;  it  can  be 
strengthened  at  any  level  or  throughout  by  a  third  layer.  All  this  is  done 
with  the  aid  of  an  assistant,  standing  opposite  the  surgeon,  who  takes  the 
end  of  the  bandage*  unrolls  it  from  the  surgeon's  hand,  and  puts  it  into  posi- 
tion on  his  own  side ;  the  surgeon  cuts  the  bandage  into  proper  length. 


Fig.  170. 


a,  tripod  for  the  application  of  Sayre's  bandage  ;  b,  iron  loop  for  supporting  the  head  in  ditto. 

The  patient  is  now  laid  upon  the  table  so  that  the  longitudinal  bandage 
corresponds  to  the  part  of  the  spine  it  represents,  and  the  arms  are  drawn 
well  up  over  the  head  to  expand  the  thorax.    Starting  below,  the  surgeon 
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and  his  assistant  take  the  ends  of  the  most  superficial  slip,  draw  it  tight  be- 
neath the  back  and  fold  the  ends  in  over  the  hip-bones  and  hypogastrium, 
and  so  on  in  succession  up  to  the  top.  Next,  six  or  eight  previously  pre- 
pared strips  of  tin  are  placed  symmetrically  on  the  trunk  chiefly  behind  the 
mid-lateral  line ;  they  reach  from  the  pelvis  nearly  to  the  upper  edge  of  the 
jacket,  and  are  held  in  place  by  the  second  layer  of  plaster  slips,  which  are 
brought  up  like  the  first.  Now  remove  the  perineal  band,  draw  out  the 
dinner-pad,  mould  the  case  well  down  over  the  iliac  crests  and  anterior 
spines,  and  leave  the  patient  twenty  to  thirty  minutes  to  dry.  Then  cut 
out  the  jacket  under  the  arms  if  necessary,  and  it  is  finished.  When  a  jury- 
mast  is  used,  it  is  put  in  instead  of  the  tins,  and  two  layers  of  slips  will  be 
required  outside  it. 

Thus  we  get  such  extension  as  it  seems  right  to  use;  R.  Davy,  however, 
employs  hammock-suspension — i.  e.,  puts  the  patient  on  his  face  in  a  ham- 
mock of  which  the  ends  are  far  apart,  but  which  still  tends  to  undo  an  an- 
gular curve,  sometimes  causing  great  pain  and,  no  doubt,  damage.  The 
hammock  is  included  in  the  plaster  roller  and  slipped  out  afterward. 

A  jacket  should  wear  at  least  three  months. 

Paraplegia  from  spinal  caries  is  of  good  prognosis  if  early  treated  by  re- 
cumbency. Rarely  is  an  abseess  met  with  clinically  which  is  drying  up  and 
may  be  left  alone  ;  rarely,  also,  aspiration  suffices  to  cure.  Always  examine 
the  cavity  with  a  finger,  and  if  possible  touch  the  diseased  spine ;  in  rare 
cases  sequestra  have  thus  been  found  and  removed.  Considering  the  diffi- 
culty there  is  in  keeping  a  freely  discharging  sinus  in  the  groin  sweet,  psoas 
abscess  is  often  best  treated  by  incision  here  and  the  passage  of  a  catheter 
or  sound  to  the  upper  part  of  its  track  to  serve  as  a  guide  for  a  counter- 
opening  in  the  loin ;  a  tube  is  introduced  here,  and  all  pus  having  been  ex- 
pressed, the  first  opening  is  sewn  up.  It  may  be  reopened  and  drained  two 
days  later  if  necessary,  the  first  gush  of  discharge  from  the  large  cavity 
being  then  over.  Postpharyngeal  abscess  has  been  opened  aseptically  by  an 
operation  like  that  for  tying  the  carotid,  the  vessels  being  drawn  out. 

In  cases  of  disease  with  abscess  affecting  the  lumbar  or  even  the  12th 
dorsal  vertebra,  Treves  suggests  (Trans.  Med.  Chir.,  1884)  reaching  the 
carious  focus  by  the  following  operation.  Make  a  two  and  a  half  inch  cut  an 
inch  inside  the  outer  edge  of  the  erector,  having  its  centre  opposite  the  vertebra 
most  diseased ;  divide  the  posterior  layer  of  the  lumbar  fascia  and  any  fibres 
of  latissimus ;  draw  the  outer  edge  of  the  erector  towards  the  spine  ;  carefully 
divide  the  middle  layer  of  fascia  close  to  the  transverse  processes;  divide 
the  quadratus  just  outside  the  tip  of  the  central  transverse  process,  and 
also  the  anterior  layer  of  fascia.  The  psoas  is  now  seen  ;  introduce  a  finger 
into  it,  working  along  the  front  of  the  transverse  process  until  the  body  is 
reached.  An  abscess  is  usually  opened  long  before  this.  The  line  of  the  trans- 
verse process  is  that  of  safety ;  a  lumbar  artery  lies  above  and  below  it. 
A  sequestrum  may  be  found  ;  direct  drainage  is  established  and  iodoform 
may  be  applied. 

The  chief  causes  of  death  in  spinal  disease  are :  acute  tuberculosis,  phthisis, 
or  other  tubercular  disease,  septic  wound  diseases  in  connection  with  open 
abscesses,  and  exhaustion  from  hectic,  bedsores,  etc. 

Syphilitic  caries  of  the  spine  from  gummatous  infiltration  of  the  bodies  of 
the  vertebra)  certainly  occurs ;  its  frequency  is  as  yet  unknown.  But  in 
adults,  if  there  is  a  history  of  syphilis,  treatment  from  this  point  of  view 
should  be  adopted. 

New  growths  of  the  spine  are  generally  secondary.  They  may  cause  de- 
formity by  destruction  of  bone.  Often  they  are  discovered  post-mortem ;  but 
if  they  press  on  spinal  nerves,  they  cause  excruciating  pain. 
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Fig.  171. 


DISEASES  OF  THE  HANDS  AND  FEET,  CLUB-FOOT,  AND  OTHER 
DEFORMITIES  OF  THE  LIMBS. 

Webbed  Fingers. — Union  of  fingers  to  each  other  even  to  their  tips  may 
be  congenital,  or  caused  by  burns  when  it  is  most  intractable.  In  the  former 
case  an  incision  must  be  made  down  the  centre  of  the  dorsal  aspect  of  one 
finger,  and  down  the  centre  of  the  palmar  aspect  of  the  other,  and  the  flaps 
towards  the  web  dissected  up ;  the  fingers  are  then  separated,  and  each  flap 
adheres  by  its  base  to  the  finger  other  than  that  from  which  it  was  taken,  and 
is  used  as  a  covering  for  it.  In  cases  from  burns,  the  scar  tissue  will  not  bear 
transplanting.    Mere  division  of  the  connecting  skin  is  often  of  no  avail,  for 

the  fingers  grow  together  again  when  the  wound 
heals.  To  counteract  this,  a  flap  of  skin  may  be 
twisted  from  the  dorsum  of  the  hand  to  between 
the  fingers  (John  Wood)  ;  or,  a  perforation  may 
first  of  all  be  made  in  the  connecting  skin  near 
the  roots  of  the  fingers,  and  prevented  from 
closing  by  keeping  a  piece  of  tube  in  it  till  the 
edges  have  healed,  and  then  the  remainder  of  the 
connecting  issue  may  be  divided  (Liston). 
Webbed  toes  are  of  little  consequence. 
Contraction  of  the  Fingers  {Dupuytren's 
contraction*)  depends  on  shortening  and  rigidity 
of  the  palmar  aponeurosis,  as  is  well  shown  in 
Fig.  171,  and  does  not  depend  upon  contraction 
of  the  tendons  nor  of  their  sheath.  The  contracted 
fascia  passes  across  like  the  string  of  a  bow, 
whilst  the  tendons  in  their  sheaths  lie  at  a  dis- 
tance along  the  concavity  of  the  curve  close  to 
the  bone.  It  sometimes  is  accompanied  by  petty 
tumors  on  the  fascia. 

The  disease  is  very  chronic,  often  increasing 
steadily  for  years,  usually  beginning  in  the  fifth 
and  spreading  to  the  fourth  and  third  fingers. 
Most  common  in  men.  The  influence  of  manual  labor  is  doubtful,  though 
in  many  cases  it  seems  to  be  connected  with  repeated  blows  upon  the  part, 
and  rarely  with  wounds.  It  is  common  in  the  well-to-do,  and  often  seems  to 
be  associated  with  rheumatoid  arthritis  or  gout. 

The  skin  is  closely  incorporated  with  the  band  in  bad  cases,  and  presents 
numerous  puckers  where  small  offshoots  are  inserted. 

Treatment— Mr.  Adams  recommends— (1)  "Subcutaneous  division  of 
all  the  contracted  bands  of  palmar  fascia  that  can  be  felt  by  as  many  punc- 
tures as  may  be  necessary  ;  the  smallest  tenotomy  knife  being  passed  under 
the  skin  and  made  to  cut  backwards.  (2)  Immediate  extension  of  the  con- 
tracted fingers,  which  with  the  hand  are  to  be  bandaged  to  a  splint.  (3)  The 
bandage  may  be  removed  on  the  fourth  day,  when  probably  the  punctures 
will  be  healed.    But  (4)  an  extension  splint  must  be  worn  night  and  day  for 


Dupuytren's  contraction.  From  a 
dissection  by  Mr.  Partridge  in  King's 
College  Museum. 
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three  weeks,  and  at  night  for  three  weeks  more.  Motion  must  be  employed 
every  day." 

Mr.  Adams  seems  ( On  Contraction  of  the  Fingers,  1879)  to  have  achieved 
excellent  results  by  this  method,  as  also  have  others  in  mild  cases.  But  most 
surgeons  have  failed  utterly  with  it  when  the  skin  has  been  closely  adherent 
to  the  fascia.  In  these  cases  Goyrand's  operation  is  the  best.  Render  the 
part  bloodless  and  make  a  longitudinal  incision  over  and  longer  than  the 
band  ;  carefully  dissect  the  skin  from  it,  make  transverse  incisions  in  it  where- 
ever  tight,  and  straighten  the  finger ;  remove  any  loose  bits  of  the  band  ; 
oozing  from  small  vessels  is  generally  free,  so  lay  a  horsehair  drain  from  end 
to  end  of  the  wound,  and  unite  the  edges  carefully  with  continuous  horsehair 
suture.  Dress  antiseptically  with  pressure  and  fix  to  a  straight  splint.  Re- 
move the  drain  the  next  day,  and  leave  the  second  dressing  on  for  a  week. 
Then  the  wound  is  healed ;  remove  the  stitches,  employ  passive  movement, 
and  the  use  of  a  splint  for  two  or  three  weeks  longer.  (Quoted  from  J.  Hardie, 
Medical  Chronicle,  p.  9,  No.  1.) 

A  congenital  contraction  is  sometimes  seen  in  the  fifth  finger,  apparently 
due  to  deficiency  of  skin  in  the  direction  of  its  length.  No  band  is  felt,  no 
deep  transverse  furrows  or  puckers  of  the  skin  are  seen.  It  yields  to  constant 
extension  for  several  months,  maintained  by  strapping  the  finger  to  a  splint 
fitted  to  the  inner  side  of  the  hand  with  a  bar  along  the  outer  posterior  edge 
of  the  finger.    Other  fingers  may  be  affected. 

Whitlow  or  Paronychia  is  an  acute  inflammation  of  a  finger,  in  many 
ways  resembling  a  boil,  probably  starting  almost  always  in  the  fibrous  struc- 
ture of  the  skin  and  subcutaneous  tissue,  and  rapidly  running  on  to  suppura- 
tion and  necrosis.  It  is  very  frequently  due  to  infection  of  the  cutis  by  some 
intense  noxa  through  punctured  wounds  or  fissures,  perhaps  scarcely  noticeable. 
Thus  they  are  frequent  among  surgeons,  anatomists,  butchers,  cooks,  and 
others  liable  to  wounds  and  called  upon  to  handle  decomposing  materials. 

The  tissue  in  which  the  inflammation  is  seated  is  peculiarly  dense,  especi- 
ally upon  the  palmar  surface  of  the  fingers,  where  it  is  covered  by  a  very 
thick  layer  of  epidermis.  Pus  is  consequently  prevented  from  extending 
far  laterally ;  if  it  reaches  the  surface  it  cannot  burst  through  the  epidermis 
but  raises  it  widely  into  a  bulla  ;  but  if  it  originate  deeply,  it  may  destroy 
the  periosteum  of  the  last  phalanx,  and  cause  caries  or  necrosis  of  it,  or  burst 
into  the  tendon  sheath.  Four  varieties  are  accordingly  described  :  the  sub- 
cuticular, the  cutaneous  or  subcutaneous  (P.  cellulosd),  the  thecal,  and  the  peri- 
osteal. It  is  impossible  to  get  certain  information  as  to  the  point  of  com- 
mencement of  the  inflammation,  but  there  seems  no  reason  why  an  acute 
suppurative  periostitis  of  the  last  phalanx,  or  teno-synovitis  should  not  occa- 
sionally be  primary. 

Thecal  abscess  or  suppuration  in  a  tendon  sheath  is  always  grave ;  for  the 
inflammation  may  extend  widely  along  the  sheath,  perhaps  to  the  common 
sheath  of  the  flexor  tendons  beneath  the  annular  ligament — a  complication 
which  is  most  likely  to  occur  in  whitlow  of  the  thumb  or  little  finger,  but 
may  occur  by  extension  from  any  finger.  The  most  favorable  result  of  this 
accident  is  the  formation  of  dense  adhesions  between  the  tendons  and  their 
sheaths  crippling  the  finger  or  the  hand ;  the  least  favorable  results  are 
necrosis  and  separation  after  long  suppuration  of  pieces  of  tendons,  caries 
and  necrosis  of  the  phalanges,  and  suppuration  in  the  interphalangeal  joints. 
Necrosis  and  separation  of  the  sequestrum  of  course  necessitate  prolonged 
suppuration. 

Lymphangitis,  diffuse  cellulitis,  and  lymphadenitis,  simple  or  suppurative, 
are  frequent  complications,  especially  of  the  cases  due  to  inoculation  from 

31 


482 


DISEASES   OF   HANDS   AND  FEET. 


dead  bodies.  Occasionally  a  death  occurs  from  septicsemia,  pyemia,  or  ex- 
haustion from  prolonged  suppuration  and  fever. 

The  symptoms  vary  with  the  depth  and  situation  of  the  inflammation, 
being  most  severe  when  it  is  deep  on  the  volar  aspect.  They  are  pain,  often 
agonizing,  throbbing,  much  increased  by  the  dependent  position ;  extreme 
tenderness,  diffuse  redness  and  tense  swelling;  the  red  lines  and  swollen 
glands  of  lymphangitis  may  be  present ;  there  is  more  or  less  fever,  in  the 
more  severe  forms  perhaps  103°-104°. 

The  subcuticular  is  the  form  which  occurs  most  frequently  on  the  dorsal 
and  lateral  surfaces  of  the  fingers,  and  not  uncommonly  pus  forms  beneath 
the  root  of  the  nail  and  then  burrows  widely  beneath  the  cuticle. 

When  the  tendon  sheath  becomes  involved,  symptoms  of  deep  inflamma- 
tion spread  along  its  course,  and  the  general  state  is  much  aggravated. 

Treatment. — In  the  earliest  stage  of  severe  cases,  rest  and  vertical  sus- 
pension, or,  if  that  is  impossible,  slinging  the  hand  as  high  as  may  be ;  free 
application  of  belladonna  and  glycerine,  and  envelopment  first  of  the  finger 
then  of  the  whole  hand  in  hot  fomentations  changed  every  two  hours ;  fre- 
quent bathing  of  the  hand  in  water  as  hot  as  can  be  borne ;  a  purgative,  if 
necessary,  and  the  administration  of  aconite. 

In  the  slighter  subcuticular  forms,  directly  a  dark  or  yellow  spot  appears 
beneath  the  cuticle,  this  should  be  removed  and  some  moist  antiseptic  dress- 
ing applied ;  and  when  suppuration  occurs  beneath  the  nail,  the  earliest 
opportunity  should  be  taken  of  carefully  cutting  a  hole  through  it  and 
letting  out  the  pus.  If  swelling  and  pain  continue  to  increase,  remove  the 
nail. 

In  P.  cellulosa,  if  the  above  treatment  does  not  speedily  give  relief,  inci- 
sion is  urgently  called  for  to  prevent  extension  to  the  tendon  sheath  or  bone, 
unless,  of  course,  the  pus  has  burst  out  beneath  the  cuticle,  when  the  re- 
moval of  this  may  yield  sufficient  drainage.  The  incision  should  be  made 
carefully  and  not  by  a  plunge  into  the  tendon  sheath,  which  may  thus  be- 
come infected  ;  but  a  rapid  incision  is  necessary  unless  the  part  can  be  frozen 
or  gas  given.  The  exact  point  where  the  first  drops  of  pus  form  may  be 
found,  if  there  is  any  doubt,  by  seeking  the  most  tender  spot  with  a  probe. 
By  the  fourth  or  fifth  day  a  slough  is  usually  present,  and  its  separation  may 
be  hastened  by  boracic  fomentations. 

Thecal  abscess  requires  free  openings  and  counter-openings  into  the  tendon 
sheath,  the  latter  made  upon  a  probe,  and  so  placed  as  to  avoid  digital 
arteries  ;  a  horsehair  drain  may  be  used  along  with  boracic  fomentations 
and  boracic  hot  baths ;  or  boracic  irrigation  through  the  sheath  may  be 
used.  In  severe  cases  it  has  been  proposed  even  to  divide  the  annular  liga- 
ment. As  the  inflammation  subsides,  passive  movement  must  be  used  to 
secure  as  much  movement  as  possible. 

A  necrosed  phalanx  must  be  removed  in  pieces  or  entire  when  it  becomes 
loose,  the  sinus  being  enlarged  as  may  be  necessary.  When  the  ungual 
phalanx  is  gone  the  nail  usually  falls  forward  into  the  top  of  the  finger,  but 
a  useful  tip  is  left. 

When  a  terminal  joint  is  involved,  ankylosis  may  be  tried  for ;  but  anky- 
losis in  the  metacarpo-phalangeal  or  next  joint  is  a  great  nuisance,  the  finger 
being  always  in  the  way.    Excision  or  amputation  must  then  be  done. 

The  treatment  of  general  complications  presents  nothing  special. 

Onychia,  or  Inflammation  of  the  Matrix  of  the  Nail,  is  in  no  way 
separated  from  paronychia,  cases  of  onychia  often  ending  as  subcuticular 
paronychia  (P.  ungualis).  In  onychia  simplex,  after  a  good  deal  of  pain  in 
many  cases  and  symptoms  of  inflammation,  a  slight  purulent  discharge 
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Fig.  172. 


Onychia  maligna.    From  a  cast  in 
King's  College  Museum. 


escapes  from  a  fold  round  the  nail,  and  it  is  generally  found  that  the  latter 
has  been  undermined  and  loosened.  In  other  cases  a  pale  yellow  spot  is 
first  noticed  beneath  the  nail,  indicating  the  pres- 
ence of  pus.  In  the  first  case,  overhanging  nail 
should  be  removed  and  the  part  kept  dry  with 
iodoform  ;  in  the  second  an  opening  must  at  once 
be  made  through  the  nail. 

Severe  chronic  forms,  usually  due  to  syphilis 
—  acquired  or  inherited  —  or  to  scrofula,  are 
called  onychia  maligna.  A  foul  ulceration  slowly 
separates  the  nail,  which  may  long  remain  at- 
tached at  one  point,  acting  as  an  irritant  to  the 
granulations  and  forming  a  recess  in  which  mat- 
ter putrefies.  The  end  of  the  finger  often  becomes  much  swollen,  so  as  to 
look  like  a  drum-stick  (Fig.  172).  There  may  be  much  pain,  especially  at 
night,  and  children  chiefly  suffer. 

Treatment. — Attention  to  the  general  health,  especially  in  the  strumous. 
Kemoval  of  the  nail  or  its  remains;  the  application  of  an  antiseptic  ointment, 
especially  iodovaseline,  or  a  mercurial  ointment  in  syphilitic  cases.  An 
endeavor  to  reduce  the  size  of  the  finger-end  by  firm  strapping  may  be  made. 

Ulcers  about  the  Nails. — A  very  common  and  troublesome  affection 
is  that  popularly  termed  "ingrowth  of  the  nails,"  which  usually  occurs  in  the 
great  toe.  It  is  not  due  to  any  alteration  in  the  nail,  as  its  name  would 
imply,  but  the  contiguous  soft  parts  swell  and  inflame  from  constant  pressure 
by  tight  shoes  against  the  edge  of  the  nail.  If  this  continue,  suppuration 
occurs,  and  an  ulcer  forms,  with  fungous  and  exquisitely  sensitive  granula- 
tions, in  which  the  edge  of  the  nail  is  embedded,  often  producing  so  much 
pain  as  to  prevent  walking.  The  pus  decomposes,  irritates  the  ulcer,  and 
bags  beneath  the  edge  of  the  nail,  which  becomes  more  and  more  detached 
from  the  matrix. 

Treatment. — The  preventive  treatment  consists  chiefly  in  the  wearing  of 
square-toed  boots,  to  avoid  lateral  pressure ;  but  a  few  cases  occur  in  which 
there  appears  to  have  been  no  error  in  this  direction.  It  is  said,  also,  that 
the  nails  should  be  cut  straight  across,  the  angles  being  left  so  long  as  not  to 
be  overlapped  by  the  skin. 

If  the  disease  threatens  or  has  just  started,  complete  rest  should  be  given  ; 
soften  the  nail  well  by  soaking  in  warm  water,  and  shave  it  as  thin  as  pos- 
sible that  it  may  yield  before  rather  than  resist  lateral 
pressure;  a  touch  of  caustic  to  any  ulcer  and  then 
dusting  with  iodoform  will  soon  bring  about  healing. 
In  more  advanced  cases,  where  pus  is  burrowing 
beneath  the  nail,  an  almost  painless  cure  may  be 
effected  by  carefully  cutting  away  just  so  much  nail 
as  is  undermined,  snipping  off  granulations,  and 
dressing  with  iodoform ;  or  painting  with  strong 
solution  of  perchloride  of  iron  acts  both  as  anti- 
septic and  astringent.  In  the  worst  cases  this  is 
not  sufficient,  and  the  nail  grows  up  again  before 
the  ulceration  has  healed ;  it  is  then  necessary  to 
remove  half  or  even  the  whole  nail.  If  the  disease 
still  recur,  the  whole  of  the  overlapping  fold  of  skin 
and  granulations  must  be  removed.  Some  surgeons 
prefer  this  to  removal  of  the  nail. 

ri  „  ,  „,  Exostosis  of  the  toe.    See  An- 

bUBUNGUAL  Exostosis.— A  fibroma  or  fibro-  nandale  on  -Diseases  of  the 
enchondroma,  which  subsequently  ossifies,  is  not    Fingers  and  Toes,"  1865. 


Fig.  173. 
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uncommon  on  the  dorsal  surface  of  the  last  phalanx  of  the  great  toe  (Fig. 
173).  To  cut  away  a  sufficient  portion  of  the  nail,  and  dissect  the  tumor 
out,  separating  it  deeply  from  the  phalanx  with  a  gouge,  is  the  only  effective 
treatment. 

Genu  valgum  and  Genu  varum,  or  Knock-knee  and  Bow-knee. — 
Genu  valgum  is  much  the  commoner,  but  genu  varum  is  not  rare.  These 
deformities  are  of  two  kinds :  (1)  the  rachitic,  developing  in  early  childhood, 
and  usually  in  connection  with  other  signs  of  rickets  ;  (2)  the  static,  develop- 
ing about  puberty  from  standing  under  too  heavy  loads.  In  both  cases 
probably  the  primary  fault  is  muscular  fatigue,  from  this  follows  undue 
strain  upon  the  ligaments  and  upon  the  outer  or  inner  half  of  the  joint 
surfaces ;  which  side  shall  suffer  is  probably  determined  by  slight  differences 
in  the  plane  of  the  knee-joint  either  original  or  acquired  by  curvature  of 
the  tibia,  etc.  The  line  of  weight  falls  normally  from  the  head  of  the  femur 
through  the  centre  of  the  knee  and  ankle ;  pressure  is  therefore  equally  dis- 
tributed in  the  two  condyles.  If  the  patient  voluntarily  throws  the  knee 
somewhat  in  from  laziness  or  sheer  fatigue,  this  distribution  is  at  once 
disturbed.  We  commonly  meet  with  G.  valgum  or  G.  varum  on  one  or  both 
sides ;  more  rarely  with  G.  valgum  on  one  side,  Gr.  varum  on  the  other. 

In  G.  valgum,  the  lower  end  of  the  femur  is  slightly  curved  out,  the 
inner  side  being  longer  than  the  outer ;  and  Macewen  has  shown  that  the 
inner  condyle  is  also  longer  than  the  outer.  As  the  ankles  are  widely 
separated  and  the  planes  of  the  knee-joints  remain  horizontal,  it  is  obvious 
that  the  tibia  is  affected  similarly  to,  though  to  a  less  extent,  than  the  femur ; 
a  sharp  spine  usually  develops  at  the  insertion  of  the  internal  lateral  liga- 
ment. To  allow  the  knees  to  pass  each  other,  the  hips  are  abducted  and 
finally  rotated  out.  A  compensatory  rotation  in  of  the  foot  occurs  to  keep 
the  sole  flat  on  the  ground,  and  the  patient  gets  on  fairly  well  with  great 
deformity  ;  but  not  uncommonly  a  talipes  valgus  develops,  greatly  aggra- 
vating the  trouble.    The  pathology  of  G.  varum  is  similar. 

Treatment  of  Genu  Valgum. — Removal  of  any  obvious  cause,  and 
care  of  the  general  health.  In  slight  cases  the  following  apparatus  may  be 
worn  :  Let  the  child  lie  on  his  back  on  a  table,  and  apply  padded  wooden 
splints  reaching  from  the  iliac  crests  to  the  soles  of  the  boots ;  these  should 
rest  on  the  table,  and  be  nailed  to  a  stout  webbing  band  passed  round  the 
splints  and  pelvis  above  the  trochanters,  which  is  then  buckled  on  one  side. 
The  lower  ends  of  the  splints  are  fixed  to  the  feet  by  Y-straps,  the  legs  pass- 
ing in  front  of  and  behind  the  ankle.  Other  bands  draw  the  thigh,  leg, 
and  knee  toward  the  splint,  that  for  the  latter  being  broad  and  four-tailed. 
Lastly,  a  flannel  or  elastic  bandage  is  applied  from  below  up.  The  child 
walks  in  the  splints,  and,  if  well  used,  they  will  prevent  matters  from  getting 
worse.  In  really  severe  rachitic  cases,  and  early  static  ones,  the  patient 
should  be  taken  completely  off  his  legs ;  similar  splints  should  be  fixed 
above  and  below  with  plaster  of  Paris,  and  an  elastic  bandage  used  round 
the  knee ;  it  will  often  be  a  matter  of  many  months  to  get  the  joint 
straight,  which  often  renders  such  treatment  of  adolescents  impossible. 

Some  surgeons  prefer  forcible  straightening  in  these  cases ;  it  is  said  that 
they  produce  slight  separation  of  the  epiphyses  externally,  or  infraction 
of  the  femur  internally,  or  rupture  of  the  external  lateral  ligament.  The 
limb  is  put  in  plaster  afterwards  for  several  weeks.  Delore,  Billroth,  and 
others  have  obtained  good  results ;  the  treatment  is  said  not  to  damage 
the  joint  nor  to  hinder  growth. 

Osteotomy  should  not  be  done  in  rachitic  cases  in  children  under  eight ; 
in  time  the  above  treatment  will  succeed,  whilst  recurrence  often  occurs  after 
osteotomy.    In  static  and  uncured  rachitic  cases  lack  of  time  and  the  less 
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yielding  or  perhaps  fully  ossified  state  of  the  epiphyses  often  render  the  ope- 
ration necessary.  Macewen's  operation  for  G.  valgum  is  thus  performed  : 
The  limb  is  laid  on  the  outer  side  with  a  bag  of  wet  sand  beneath  the  knee. 
A  half-inch  incision  down  to  the  bone  is  now  made  upward  from  a  line  one 
inch  above  the  top  of  the  patellar  surface  of  the  femur,  parallel  to  half  an 
inch  in  front  of  the  tendon  of  the  adductor  magnus.  A  chisel  is  passed 
through  the  vastus  internus  down  to  the  bone,  and  used  to  divide  the  latter 
transversely,  or  to  cut  it  through  until  fracture  is  possible.  By  working  the 
chisel  laterally  the  cut  in  the  bone  may  be  rendered  somewhat  wedge-shaped; 
but  this  is  not  a  desirable  movement,  as  the  chisel  may  break.  Bleeding 
having  ceased,  the  limb  is  brought  into  a  satisfactory  position  and  a  large 
gauze  dressing  applied  ;  or  a  deep  dressing  and  then  the  limb  is  laid  in  a 
trough  of  Gooch's  splint  covered  with  hat-lining,  and  thickly  padded  with 
salicylic  wool.  A  firm  bandage  is  applied  round  all,  and  the  part  is  not  dis- 
turbed for  four  or  five  weeks.  There  is  often  some  rise  of  temperature  after 
the  operation  and  a  good  deal  of  pain  during  the  first  twenty-four  hours. 
The  cure  may  be  completed  in  plaster  of  Paris.  A  very  few  deaths,  appar- 
ently from  septicaemia,  have  been  recorded  after  Macewen's  operation  ;  sup- 
puration and  necrosis  running  a  very  long  course  have  occurred  ;  at  least 
two  cases  of  wound  of  the  popliteal  artery  during  the  operation  ;  and  trouble 
has  arisen  from  primary  and  secondary  hemorrhage  from  the  deep  branch 
of  the  anastomotic  of  the  femoral.  To  tie  the  latter  the  wound  should  be 
enlarged ;  but  if  injury  of  the  popliteal  is  diagnosed,  this  vessel  must  be  tied 
by  an  incision  behind  the  adductor  magnus  tendon,  as  recommended  under 
"  Ligature  of  Arteries." 

When  the  deformity  is  extreme,  it  may  be  necessary  to  divide  also  the 
tibia  and  fibula  through  longitudinal  incisions — the  former  below  the  level 
of  the  tubercle  from  a  cut  along  the  inner  edge,  the  latter  about  one  inch 
down  (Schede).  Most  surgeons  prefer  removal  of  a  wedge  having  its  base 
at  the  inner  edge  of  the  tibia,  to  division  of  both  bones.  When  a  wedge  is 
excised,  the  periosteum  must  always  first  be  divided,  elevated,  and  preserved. 

The  treatment  of  Genu  varum  is  conducted  similarly.  If  splints  are 
used  inside  the  thigh  for  elastic  traction,  the 
two  must  be  bracketed  together  above  and  be- 
low to  keep  them  from  riding  forwards.  For- 
cible straightening  under  narcosis  may  be  used  ; 
but  osteotomy  must  be  done  only  in  patients  too 
old  for  other  treatment. 

Rickety  deformities  of  leg-bones  when  suffi- 
ciently marked,  and  in  patients  too  old  to  per- 
mit the  possibility  of  strengthening  by  splints, 
may  be  treated  by  excision  of  a  wedge  from  the 
tibia  and  division  of  the  fibula,  dressing  and 
splint  as  for  G.  valgum. 

Club-foot. — There  are  four  primary  varie- 
ties of  this  deformity : 

1.  In  Talipes  equinus  the  heel  is  raised,  so 
that  the  patient  walks  on  the  ball  of  the  foot 
(Fig.  174),  or  even  on  the  dorsal  surface. 

2.  In  Talipes  varus,  which  is  the  common  con- 
genital form  of  club-foot,  the  distortion  is  much 
more  complex.    The  heel  is  raised ;  the  inner 
edge  of  the  foot  is  drawn  upwards,  and  the  sole  Talipes  equinus. 
twisted  inwards — so  that  the  patient  walks  on  the 

outer  edge  ;  or,  in  extreme  cases,  on  the  dorsum  and  outer  ankle  (Fig.  175). 

3.  In  Talipes  valgus  the  outer  edge  of  the  foot  is  raised,  the  longitudinal 


Fig.  174. 
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or  inner  arch  flattened  by  the  sinking  of  the  head  of  the  astragalus,  and  the 
patient  walks  on  the  inner  ankle  (Fig.  180). 

4.  In  Talipes  calcaneus  the  toes  are  raised  and  the  heel  is  depressed,  so 
that  the  patient  walks  entirely  upon  it. 

There  are  also  compound  varieties,  sufficiently  described  by  their  names : 
talipes  equino-varus,  equino-valgus,  and  calcaneo-valgus.    The  first  is  common. 

Each  of  these  deformities  may  be  congenital,  or  acquired  after  birth — talipes 
equinus  being  almost  always  acquired. 

Causes  of  the  Acquired  Form. — The  great  majority  of  cases  developing 
after  birth  are  connected  with  infantile  paralysis,  and  usually  commence 
between  the  ages  of  seven  months  and  two  years — the  ordinary  period  for 
the  onset  of  this  disease.  Usually  it  assumes  the  form  of  T.  equinus,  often 
with  slight,  more  rarely  with  marked,  varus;  pes  valgus,  calcaneus,  and  cal- 
caneo-valgus, from  this  cause  are  more  or  less  rare.  It  was  formerly  taught 
that  certain  muscles  of  the  leg  remained  unparalyzed,  or  were  less  affected 
than  the  others ;  these,  when  deprived  of  their  antagonists,  drew  the  part 
over  to  their  own  side  by  virtue  of  their  tone,  and  ultimately  become  short 
and  rigid,  fixing  the  part  in  the  abnormal  position.  This  is  the  antagonistic 
theory.  Huter  and  Volkmann  object  to  it,  that  muscular  tone  is  not  able  to 
move  considerable  portions  of  limbs  against  gravity,  as  would  often  be  neces- 
sary ;  and  that  the  contractions  by  no  means  always  develop  in  accordance 
with  this  view.  For  the  most  severe  club-foot  may  develop  with  paralysis 
of  all  the  leg  muscles ;  in  imperfect  but  extensive  paralysis  the  calf-muscles 
may  be  more  completely  paralyzed  than  those  on  the  front  of  the  leg,  yet 
equinus  results ;  when  a  single  group  of  muscles  only  is  affected,  the  part 
may  deviate  towards  them ;  and  lastly,  severe  forms  may  occur  in  cases  of 
prolonged  confinement  to  bed  for  severe  disease  in  which  no  paralysis  or 
paresis  at  all  exists.  The  latter  observation  affords  an  important  clew.  The 
mass  of  the  foot  is  so  unequally  distributed  round  the  axis  of  motion  of  the 
joints,  that  when  left  to  assume  its  position  of  rest  with  the  body  lying  on 
its  back,  it  becomes  extended,  slightly  inverted  and  adducted,  and  the  hollow 
of  the  sole  increases ;  in  other  words,  the  natural  position  of  the  foot  is  one 
of  equino-varus  (Hiiter),  as  is  seen  in  sleep  and  death.  In  conditions  of 
great  feebleness  (e.  g.,  in  bad  typhoid)  patients  do  not  use  their  muscles  at 
all ;  their  feet  drop  into  the  above  position,  they  are  never  raised  and 
everted,  the  clothes  press  on  them  and  exaggerate  the  deformity,  and  the 
result  is  shortening  of  muscles  and  ligaments  on  the  flexor  side ;  there  is  no 
active  contraction  about  it ;  they  simply  shrink  and  adapt  themselves  to 
their  shortened  state,  whilst  their  opponents  are  necessarily  lengthened.  A 
severe  equino-varus  may  thus  be  established.  Now,  in  cases  of  paralysis  of 
the  anterior  or  of  all  the  muscles  of  the  leg,  in  which  the  patient  neither 
stands  nor  walks,  the  foot  will  hardly  ever  be  removed  from  its  position  of 
rest ;  consequently  the  posterior  muscles  shorten,  and  a  talipes  equinus  or 
equino-varus  develops.  The  essential  factor  is  long,  undisturbed  rest  in  one 
position.  But  if  the  child  has  already  begun  to  walk,  frequent  bearing  of 
weight  upon  the  foot  causes  the  passive  performance  of  the  movements  of 
flexion  and  eversion,  and  prevents  shrinking  in  the  opposite  directions.  If, 
however,  the  paralyzed  leg  is  shorter  than  the  other,  the  ankle  will  not  be 
fully  flexed ;  for  the  calf-muscles  now  contract  voluntarily  at  each  step  to 
point  the  toes  and  thus  lengthen  the  limb.  A  talipes  equinus  will  be  the 
result. 

Sometimes  deformity  associated  with  paralysis  develops  in  directions 
opposite  to  the  above — flexion  and  eversion.  Volkmann  noticed  that 
patients  suffering  from  partial  or  even  complete  paralysis  of  the  quadriceps 
extensor  cruris  were  able  to  walk,  using  the  paralyzed  leg  simply  as  a  prop 
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rendered  rigid  by  mechanical  over-extension  at  the  knee.  As  a  result  of 
this  an  obtuse  angle,  open  anteriorly,  developed  at  the  knee,  a  genu  recur- 
vatum,  and  this  was  obviously  due  to  excessive  strain  thrown  upon  the  liga- 
ments, the  muscles  being  no  longer  able  to  take  their  share  of  work.  Inex- 
tensible  as  ligaments  are,  constant  strain  will  cause  them  to  yield.  In  this 
way  talipes  valgus  is  developed :  as  a  rule  there  is  no  paralysis,  but  either 
the  muscles  of  the  leg  are  abnormally  weak  or  they  are  overloaded.  The 
effect  of  weight  placed  upon  the  astragalus  is  to  throw  the  strain  upon  the 
inferior  calcaneonavicular  and  upon  the  inter-osseous  calcaneo-astragaloid,  and 
other  smaller  ligaments  which  check  rotation  out  of  the  os  calcis.1 

When  these  ligaments  are  unduly  strained  they  yield,  the  movement  of 
eversion  occurs,  the  navicular  and  sustentaculum  tali  separate  a  little,  the 
astragalus  sinks  on  to  the  ground,  the  navicular  rises  on  to  the  dorsal  sur- 
face of  its  neck,  the  arch  disappears,  and  the  inner  side  of  the  foot  in  front 
of  the  malleolus  lengthens.  In  early  stages  the  arch  returns  on  raising  the 
foot  from  the  ground,  but  later  the  flattening  persists,  and  rarely  the  ever- 
sion may  become  so  marked  that  the  outer  margin  of  the  foot  is  raised  from 
the  ground  and  the  dorsum  becomes  hollowed.  Then  the  dorsal  muscles  and 
peronei  may  shorten  and  resist  replacement.  Moderate  degrees  of  this  de- 
formity are  common  in  heavy,  rickety  children,  in  weakly  children  and 
young  adults,  especially  girls,  in  whom  it  is  often  brought  on  by  nursing  the 
baby,  whilst  in  boys  it  is  common  among  those  apprenticed  to  bakers  and 
blacksmiths,  and  who  have  heavy  loads  to  carry  and  much  standing  to  do. 
It  often  leads  to  secondary  genu  valgum  ;  or,  on  the  other  hand,  is  secondary 
to  genu  valgum. 

Paralytic  calcaneus  is  rare,  chiefly  because  the  condition  which  gives  rise 
to  it  is  rare ;  also  because  gravity  acts  against  its  production.  In  all  cases 
the  calf  muscles  are  paralyzed.  In  order  to  gain  a  firm  support  the  patient 
throws  his  foot  well  forward  and  puts  the  back  of  the  tuberosity  rather  than 
its  under  surface  on  the  ground,  the  tibia  slides  backward  until  the  physio- 
logical (ligamentous)  check  to  this  movement  is  reached.  The  calf-muscles 
also  are  tightened,  and  the  step  is  rendered  as  secure  as  possible.  As  the 
ligaments  yield  the  os  calcis  is  pushed  further  forward,  and  the  front  of  the 
foot  rises.  At  first  easily  reducible,  the  bones,  ligaments,  and  muscles  be- 
come adapted  to  the  position  of  flexion,  and  complete  extension  becomes 
impossible. 

Other  causes  of  acquired  talipes  are  scar  contractions,  after  sloughing  of 
skin  or  abscess  in  calf,  and  diseases  of  joints  leading  to  ankylosis  in  faulty 
position. 

With  regard  to  congenital  club-foot,  the  student  will  find  an  able  dis- 
cussion of  its  etiology  in  a  paper  by  R.  W.  Parker  and  S.  G.  Shattock  in  the 
Trans.  Path.  Soc,  1884,  together  with  the  results  of  much  careful  work  upon 
the  subject.  The  deformities  have  been  held  to  be  due  to:  1,  nerve  lesions, 
leading  to  paralysis  or  spasm  of  certain  muscles  ;  2,  malformations  of  bones — 
astragalus  and  calcaneum ;  3,  mechanical  causes,  such  as  pressure  by  the 
uterus,  amniotic  bands  or  other  parts  retaining  the  foot  in  one  position.  In 

1  Doubtless  the  student  knows  that  the  movements  of  in-  and  e-version  or  supination 
and  pronation  of  the  foot  take  place  almost  solely  in  the  calcaneo-astragaloid  joint ;  he 
has  only  to  seize  his  own  heel,  and  watch  the  results  of  passive  rotation  in  and  out  of 
the  greater  process  of  the  os  calcis,  to  convince  himself  that  when  it  passes  down  and 
in  it  pushes  the  cuboid  and  the  rest  of  the  foot  before  it,  and  the  foot  becomes  in- 
verted ;  whilst  eversion  follows  its  passage  out.  And  he  will  further  notice  that  if  he 
fixes  the  heel,  he  will  be  unable  either  actively  or  passively  to  produce  perceptible 
rotation  in  the  transverse  tarsal  joint,  which  was  formerly  credited  with  the  whole 
movement;  a  finger  placed  on  the  cat caneo-cuboid joint  during  the  endeavors,  scarcely 
detects  any  movement. 
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favor  of  nervous  origin  are  advanced  the  resemblance  of  congenital  to  para* 
lytic  deformities,  and  the  frequency  with  which  talipes  is  associated  with 
spina  bifida  and  other  malformations  affecting  nervous  centres.  But,  as 
shown  above,  the  association  of  talipes  and  paralysis  is  quite  accidental,  the 
antagonistic  theory  not  holding  good  ;  there  is  usually  no  clinical  evidence 
of  nerve  lesion  in  cases  of  congenital  club-foot,  the  limbs  being  muscular  and 
warm  ;  the  electrical  reaction  of  the  lengthened  muscles  will  be  found  nor- 
mal ;  and  lastly,  no  lesion  of  the  nervous  system  has  been  demonstrated,  but 
on  the  contrary,  it  has  appeared  to  be  perfectly  healthy,  as  also  the  muscles. 
It  is  most  probable  that  spina  bifida  and  club-foot,  as  suggested  by  Parker 
and  Shattock,  are  connected  in  some  other  way  than  as  cause  and  effect. 
Deformity  of  bones,  and  especially  of  the  astragalus,  were  described  by  Mr. 
Adams  in  1852  (Trans.  Path.  Soc,  p.  455),  and  by  most  authors  since;  some 
have  considered  that  they  are  the  cause  of  the  malposition  (Hiiter),  but  it 
seems  much  more  probable  that  they  are  its  results,  as  Adams  supposed.  The 
bones  seem  to  have  been  normally  developed,  and  then  unusual  facets  appear 
in  consequence  of  prolonged  pressure  by  displaced  bones,  and  the  direction 
and  length  of  processes  may  be  altered  by  long  traction  upon  them. 

With  regard  to  mechanical  causes,  there  are  a  few  cases  recorded  of  foetuses 
still  in  their  membranes  showing  club-foot  from  the  effect  of  position  in  utero. 
Thus,  in  a  case  figured  by  Cruveilhier  the  feet  were  fixed  beneath  the  chin, 
one  in  a  position  of  varus,  the  other  of  valgus ;  one  knee  was  bowed  out  and 
back,  and  the  hands  were  turned  over  the  radial  borders  of  the  forearms, 
having  been  compressed  between  them  and  the  legs ;  but  it  is  not  often  that 
such  a  specimen  can  be  obtained.  Next,  it  is  not  uncommon  to  find  that 
there  was  remarkably  little  liquor  amnii  at  the  birth  of  a  talipedic  child. 
Sometimes  the  feet  bear  distinct  signs  of  pressure,  such  as  atrophy  of  the 
skin  over  the  outer  part  of  the  head  of  the  astragalus  which  projects,  and 
development  of  a  bursa  beneath  it.  Similar  deformities  of  other  joints  arise 
when  they  are  kept  long  fixed  in  one  position ;  thus  the  hips  may  be  flexed 
and  the  knees  extended,  the  feet  lying  by  the  head,  and  after  birth  it  is  found 
that  a  condition  of  permanent  genu  recurvatum  has  developed  from  shortness 
of  the  extensor  and  anterior  ligaments ;  secondary  changes  in  the  joint-sur- 
faces may  appear,  and  extension  of  the  hip  too  may  be  limited.  It  is  fair  to 
assume  that  the  same  result  would  follow  fixation  of  the  foot.  We  therefore 
again  find  that  prolonged  rest  in  an  abnormal  position  and  adaptive  short- 
ening of  certain  soft  parts  are  probably  the  immediate  causes  of  most  cases 
of  congenital  as  of  paralytic  club-foot.  Upon  this  view  it  does  not  seem 
possible  to  explain  the  fact  that  occasionally  a  healthy  woman  will  bear  tali- 
pedic children  to  a  club-footed  father. 

The  limbs  develop  from  the  body-wall  as  buds  of  mesoblast  covered  by 
epiblast.  At  first  their  surfaces  look  out  and  in,  but  the  lower  limbs  early 
and  without  obvious  cause  rotate  in  at  the  hip  till  the  surfaces  become  an- 
terior and  posterior.  In  the  fifth  or  sixth  week  the  feet  cross  and  meet 
over  the  lower  part  of  the  abdomen  ;  they  are  markedly  inverted,  whilst  the 
hip  and  knee  are  flexed.  Later  the  rotation  in  of  the  hip  goes  further,  the 
feet  lose  their  inversion  (though  retaining  power  of  full  inversion)  and  be- 
come flexed — i.  e.,  change  from  varus  to  calcaneus.  During  the  later  months 
the  hip,  knee,  and  ankle  are  usually  flexed ;  and  Hiiter  has  pointed  out  that 
extension  of  these  joints  in  the  newborn  child  is  always  imperfect.  It  is 
gradually  acquired  after  birth ;  but  a  tendency  to  inversion  remains  until  it 
is  overcome  by  walking.  Parker  and  Shattock  think  that  T.  calcaneus 
results  from  pressure  fixing  the  foot  in  the  dorsal  flexion,  natural  late  in 
pregnancy  ;  and  the  more  severe  T.  varus  results  from  similar  pressure 
whilst  the  foot  is  naturally  inverted.    Doubtless  one  of  the  slighter  forms  of 
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varus  may  develop  from  its  being  forced  into  a  position  of  inversion,  and  so 
fixed  during  the  later  months  of  foetal  life ;  but,  the  earlier  the  foot  is  fixed, 
the  more  severe  the  case  (Parker  and  Shattock). 

In  rare  cases  talipes  may  be  due  to  congenital  deficiency  of  the  lower  end 
of  the  tibia  or  fibula.  It  is  said  by  some  writers  that  spasmodic  cases,  com- 
parable to  spasmodic  wry-neck,  also  occur. 

Treatment. — In  paralytic  cases,  means  should  always  be  taken  to  cause 
an  afflux  of  blood  to  the  part  and  to  stimulate  the  muscles.  These  consist 
in  cold  douches  to  the  limb  twice  daily,  followed  by  rubbing  with  a  coarse 
towel  till  the  skin  is  bright  red  ;  then  ten  to  twenty  minutes  should  be  spent 
in  massage — pinching  and  thumbing  the  muscles.  Once  a  day,  or  every 
other  day,  the  limb  may  be  well  brushed  over  with  a  large  rheophore,  a 
constant  current  strong  enough  to  cause  marked  reddening  of  the  skin  being 
used.  The  patient  must  be  encouraged  to  exercise  any  muscles  over  which 
power  remains,  and  for  this  purpose  appropriate  exercise  with  a  gymnastic 
machine  will  be  useful.  By  these  means  steadily  carried  out  for  several 
months,  together  with  good  diet,  etc.,  Dr.  T.  Barlow  has  had  some  astonish- 
ing results  in  severe  cases  of  considerable  duration.  The  need,  in  cases  of 
infantile  paralysis,  for  at  once  instructing  the  parents  to  take  steps  for  the 
prevention  of  deformity — e.  g.,  passive  motion  or  the  use  of  an  accumulator — 
is  very  obvious. 

In  slight  cases  forcible  stretching  under  chloroform  may  be  tried,  followed 
by  the  application  of  a  plaster-of-Paris  boot.  This  should  extend  up  to  the 
knee,  and  until  it  is  dry  the  foot  must  be  held.  The  stretching  must  be  re- 
peated every  two  or  three  weeks.  Some  surgeons  appear  to  treat  even  severe 
cases  in  this  way,  Ogston  stating  that  he  has  used  sufficient  force  to  fracture 
bones. 

A  very  neat  and  efficient  plan  for  slight  cases  was  introduced  by  Mr. 
Barwell  {Med.  Times  and  Gaz.,  2,  61),  viz.,  the  use  of  India-rubber  accumu- 
lators to  act  along  the  line  of  the  lengthened  muscles.  Thus,  in  varus,  a 
light  splint  of  gutta-percha  or  thin  lead  is  strapped  over  the  anterior  leg 
muscles.  Two  holes  are  bored  at  its  upper  end  and  a  small  loop  of  wire 
put  through  them.  To  this  is  tied  a  drainage  tube  which  reaches  down 
almost  to  the  ankle,  and  has  a  bit  of  string  tied  to  its  free  end.  Round  the 
foot,  a  broad  piece  of  strapping,  having  a  piece  of  half-inch  tape  sewn  to  the 
middle  of  its  outer  surface,  is  fixed,  so  that  the  end  of  the  tape  lies  just 
internal  to  the  first  metatarsal.  The  tape  is  to  be  carried  across  the  sole  and 
again  fixed  by  a  stitch  to  the  strapping  below  the  base  of  the  fifth  meta- 
tarsal. Lastly,  the  tape  is  to  be  tied  to  the  string  left  hanging  on  the  tube. 
The  strapping  round  the  foot  should  be  wide  enough  to  project  beyond  the 
first  metatarso-phalangeal  joint,  or  its  free  edge  will  cut  in  here.  Mothers 
soon  learn  to  manage  the  apparatus,  and  very  good  results  are  obtained.  It 
is  generally  recognized  that  these  methods  fail  as  a  rule  to  correct  shortening 
of  the  calf  muscles. 

In  the  more  severe  cases,  and  those  which  do  not  yield  to  the  above  treat- 
ment, subcutaneous  tenotomy  is  had  recourse  to;  and,  needless  to  say,  the 
earlier  treatment  is  adopted  the  better.  The  operation  is  thus  performed : 
The  tendon  is  put  upon  the  stretch  or  left  lax,  as  may  be  most  convenient, 
and  a  sharp-pointed  tenotome  is  passed  through  the  skin  on  one  side  of  it, 
having  its  flat  toward  the  tendon ;  the  latter  is  now  strongly  stretched,  the 
edge  of  the  knife  is  turned  toward  and  pressed  against  it  by  raising  or  de- 
pressing the  handle,  and  made  to  cut  its  way  through  with  as  little  actual 
to-and-fro  cutting  as  possible.  Whoever  is  rendering  the  tendon  tense  must 
be  prepared  to  slack  off  pressure  immediately  the  division  is  complete.  Some 
surgeons  pass  the  knife  under  the  tendon  and  cut  toward  the  skin ;  others 
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do  the  reverse.  The  latter  is  certainly  the  safer  plan  for  the  tendo  Achillis, 
and  whenever  important  parts  beneath  the  tendon  would  not  be  endangered. 
When  the  division  is  complete,  more  or  less  of  a  snap  is  heard,  and  a  distinct 
gap  is  felt  in  the  tendon.  The  knife  is  then  withdrawn  and  the  small  punc- 
ture closed  with  a  small  wisp  of  wool  steeped  in  collodion.  Formerly,  the 
foot  was  now  placed  in  the  same  position  as  before  the  operation,  and,  after 
four  or  five  days,  apparatus  was  applied  to  stretch  gradually  the  bond  of 
union  and  bring  the  part  into  shape ;  but  the  practice  of  at  once  fixing  the 
part  in  the  best  attainable  position  by  means  of  plaster  of  Paris  is  rapidly 
gaining  ground.  It  may,  of  course,  be  necessary  to  employ  traction  by 
apparatus  still  further  to  improve  matters ;  the  point  is  that  good  union 
occurs  when  the  ends  of  the  divided  tendons  are  separated  by  putting  the 
part  in  position  at  once,  when  this  can  be  done.  This  union  is  effected  by 
the  formation  of  granulation  tissue  and  its  transformation  into  fibrous ;  at 
first  adherent  to  surrounding  parts,  this  splice  which  has  been  let  into  the 
tendon  soon  works  loose. 

A  mosf  important  part  of  the  treatment  of  club-foot  consists  in  the  em- 
ployment of  systematic  passive  motion.  In  a  bad  case  of  varus  it  will  be 
necessary  to  keep  them  up  for  at  least  a  year,  the  tendency  being  to  relapse 
unless  much  care  is  taken. 

Talipes  Equinus. — All  degrees  are  found,  from  slight  raising  of  the  heel 
to  that  shown  in  Fig.  174.  When  pure  it  is  probably  always  paralytic;  but 
it  constantly  occurs  with  congenital  varus. 


Fig.  175.  Fig.  176. 


Talipes  varus.    From  King's  College  Museum.  res  varus  :  outer  side  of  leg  (Adams). 

Treatment. — Division  of  the  tendo  Achillis.  The  patient  should  be 
prone,  the  tendon  should  be  divided  from  the  skin,  and  the  surgeon  can 
make  pressure  on  the  foot  with  his  own  thigh.  In  bad  cases  of  equino- 
varus,  the  post,  tibial  artery  is  not  far  from  the  edge  of  the  tendon.  After- 
ward put  the  limb  in  plaster  for  ten  days,  at  a  right  angle,  or  as  near  to  it 
as  may  be ;  then,  if  further  flexion  is  required,  fix  the  leg  in  a  hollow  back- 
splint,  cut  out  at  the  heel,  and  having  hinged  to  it  a  foot-piece ;  India-rubber 
accumulators  must  be  arranged  constantly  to  draw  the  foot-piece  upward 
and  thus  to  flex  the  ankle.  The  patient  may  walk  in  the  splint  with  ad- 
vantage as  soon  as  he  will  do  so. 

Talipes  calcaneus  is  the  reverse  of  equinus,  the  ankle  being  more  or 
less  fully  flexed.    It  is  usually  congenital,  rarely  paralytic  (p.  487).  In 
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the  former  the  trochlea  is  prolonged  forward  almost  to  the  navicular  facet, 
and  the  facet  for  the  internal  malleolus  runs  on  to  the  neck  of  the  bone. 
The  congenital  form  seldom  if  ever  requires  more  severe  treatment  than 
stretching  and  splints.  In  the  paralytic  form,  division  of  one  or  several  of 
the  anterior  tendons  at  the  ankle  may  be  necessary  to  bring  the  foot  down. 
This,  as  before  explained,  leaves  the  tread  insecure;  and  Walsham  has 
recently  conferred  considerable  benefit  on  three  patients  by  excising  half  an 
inch  of  the  tendo  Achillis  through  a  short  vertical  wound/suturing  the  ends 
and  putting  up  the  foot  in  a  position  of  complete  extension. 

Talipes  Varus  and  Equino-varus. — Varus  and  equino-varus  are  the 
most  serious  forms  of  talipes  and  the  most  common  ;  they  may  be  either  con- 
genital or  acquired.  The  deformity  is  shown  in  Fig.  175.  A  prominence 
in  front  of  and  below  the  external  malleolus  probably  marks  the  head  of 
the  astragalus  projecting  externally. 

Pathological  Anatomy. — This  is  best  seen  in  congenital  cases.  The  first 
movement  appears  to  be  one  of  extension  of  the  ankle,  so  that  much  of  the 
trochlea  of  the  astragalus  projects  from  beneath  the  malleolar  arch  and  the 
tuberosity  of  the  os  calcis  is  more  or  less  raised  (Fig.  177,  after  Adams, 


Trans.  Path.  Soc,  1855).  Then  the  greater  process  of  the  os  calcis  is  rotated 
in  beneath  the  astragalus,  and  thus  the  foot  becomes  inverted  and  its  inner 
border  shortened.  The  more  complete  the  rotation  is,  the  more  does  the 
outer  side  of  the  os  calcis  and  its  greater  process  sink,  and  come  to  form  the 
lowest  part  of  the  foot  upon  which  the  patient  walks,  and  the  further  the 
navicular  bone  is  pushed  up  beneath  the  internal  malleolus,  against  which 
it  may  actually  rest.  During  life  it  is  often  extremely  difficult  to  feel  its 
tubercle.  Pressure  apparently  forces  all  the  more  distal  parts  of  the  foot 
toward  the  inner  side ;  and  constant  tension  on  the  external  calcaneo-cuboid 
ligament  may  cause  lengthening  of  the  greater  process  of  the  os  calcis.  As 
a  result,  the  outer  or  lower  border  of  the  foot  is  convex  from  the  heel  to  the 
toe  (Figs.  177,  178).  The  head  of  the  astragalus  is  divided  by  a  vertical 
ridge  into  an  outer  part,  which  projects  subcutaneously  and  is  generally 
covered  with  loose  connective  tissue,  and  an  inner,  perhaps  at  right  angles 
to  it,  upon  which  the  navicular  rests ;  the  neck  of  the  bone  is  much  more 
oblique  forward  and  inward  than  normal,  and  often  elongated.  In  some 
cases,  presumably  of  recent  origin,  the  astragalus  is  quite  normal;  proving 


Fig.  177. 


Pes  varus  :  sole  of  foot  and  back  of  leg. 
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that  bone  changes  are  unnecessary  to  talipes.  The  outer  part  of  the  pos- 
terior joint-surface  of  the  os  calcis  may  be  unoccupied  on  account  of  extreme 


Fig.  178. 


Pes  varus  :  dorsum  of  foot  and  front  of  leg. 


rotation  in  of  the  bone.  Walking  on  the  foot  much  exaggerates  the  dis- 
placements, and  may  narrow  the  transverse  arch  of  the  metatarsals  (Fig. 
175). 

The  ligaments  behind  the  ankle,  on  the  inner  side  of  the  foot,  and  in  the 
sole,  are  shortened  ;  elsewhere  they  are  lengthened.  In  treatment  it  is  most 
important  to  remember  the  shortening  of  the  inferior  calcaneonavicular, 
and  the  anterior  and  middle  fasciculi  of  the  internal  lateral  ligament  of  the 
ankle.    The  plantar  fascia  is  often  shortened. 

The  muscles  shortened  are  the  Tibialis  anticus,  posticus,  and  Flexor  long, 
digitorum ;  the  ends  of  the  two  former  muscles  especially  are  approximated 
in  proportion  as  their  insertions  are  carried  upward,  inward,  and  backward. 

Treatment. — In  the  cure  of  Talipes  varus,  the  practical  rule  is  to  divide 
the  treatment  into  two  distinct  stages,  and  to  accomplish  the  objects  of  the 
first  stage  thoroughly  before  commencing  the  second. 


Fig.  179. 

b 


a,  talipes  varus;  6,  tbe  bandage  applied  after  division  of  the  tibialis  tendons  ;  c,  the  distortion  reduced  to 
simple  equinus;  d,  restoration  complete  (Adams). 

In  the  first  stage  the  inversion  of  the  foot  is  to  be  overcome  by  division  of 
the  anterior  and  posterior  tibial  tendons,  and  perhaps  that  of  the  flexor  longus 
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dig'dorum,  also  of  any  tight  bands  of  plantar  fascia.  The  anterior  tibial  is 
usually  divided  in  front  of  the  ankle,  the  posterior  1  inch  above  the  mal- 
leolus ;  but  it  seems  to  the  writer  that  the  latter,  together  with  the  middle 
and  anterior  bands  of  the  interior  lateral  ligament  of  the  ankle,  may  be  best 
divided  through  a  puncture  below  and  in  front  of  the  malleolus  by  a  knife 
made  to  cut  down  to  bone  from  just  inside  the  tibial  artery,  immediately 
below  the  malleolus,  to  a  point  in  front  of  the  posterior  tendon,  whilst  a 
strong  attempt  is  made  by  an  assistant  to  rotate  out  the  foot  and  thus  separate 
the  sustentaculum  and  navicular  from  the  malleolus.  Then  put  the  foot  in 
plaster  or  bandage  it  to  a  straight  splint  extending  to  the  knee,  placed  out- 
side the  leg  (Fig.  179,  b).  For  an  infant  the  splint  should  be  one  and  a  half 
inches  in  width,  and  made  of  wood  or  sheet-iron,  softly  padded.  When,  by 
this  means,  the  foot  forms  a  straight  line  with  the  leg,  and  does  not  exhibit 
any  disposition  to  turn  inward  upon  the  removal  of  the  bandage — when, 
instead  of  varus,  a  state  of  simple  equinus  has  been  produced — the  second 
stage  may  be  commenced.  This  consists  in  dividing  the  tendo  Achillis,  and 
subsequently  bringing  down  the  heel,  as  previously  recommended  (p.  490)  ; 
or,  in  slight  infantile  cases,  the  foot  may  be  bandaged  to  a  bent  splint  applied 
in  front  of  the  ankle-joint. 

In  severe  adult  cases,  and  where  the  deformity  is  extreme,  and  accom- 
panied with  much  rigidity,  the  same  principle  is  to  be  followed.  The  treat- 
ment of  these  cases  by  tenotomy  and  splints  is  usually  unsatisfactory.  From 
the  pathological  anatomy  it  will  be  seen  that  a  cure  necessitates  a  radical 
modification  of  the  facets  on  the  astragalus  and  os  calcis  chiefly,  but,  to  a 
less  degree,  probably  on  every  bone  in  the  foot.  The  points  of  pressure  have 
been  so  abnormal  that  certain  portions  of  joint  surfaces  have  been  hindered 
in  their  growth  whilst  others  have  grown  abnormally,  the  result  being  that 
the  planes  or  general  inclination  of  the  facets  are  such  as  to  render  extreme 
inversion  the  natural  position,  and  eversion  all  but  impossible.  If  after  di- 
vision of  muscles  and  ligaments  and  the  use  of  considerable  force  the  foot  is 
more  or  less  everted,  the  tendency  of  every  bone  still  is  to  glide  back  from 
the  insecure  to  the  secure  position,  and  every  undivided  fibre  of  soft  tissue 
will  tend  to  pull  it  back.  Consequently  it  is  only  by  the  most  prolonged 
and  careful  attention  to  detail  that  success  can  be  attained ;  by  the  division 
of  every  tight  band  that  can  be  felt,  of  such  ligaments  as  can  be  got  at  and 
as  may  reasonably  be  regarded  as  shortened,  by  maintaining  to  the  full,  by 
careful  fixation  of"  the  foot,  the  advantage  gained,  and  by  increasing  the  ad- 
vantage by  passive  movement  and  the  skilful  application  of  constant  traction 
by  some  apparatus  like  Scarpa's  shoe.  The  difficulty  of  obtaining  a  good 
hold  upon  a  small  malformed  foot  is  very  great,  as  also  the  danger  of  pro- 
ducing sloughing  by  pressure. 

Among  the  well-to-do,  skill  and  patience  have  effected  much,  but  in  hos- 
pital practice  the  treatment  of  severe  club-foot  in  old  children  and  adults  is 
eminently  unsatisfactory.  Some  more  speedy  method  of  treatment  has  accord- 
ingly been  sought.  Some  surgeons  practise  excision  of  the  astragalus,  and  this 
is  the  only  operation  which  permits  the  os  calcis,  and  with  it  the  foot,  to  be 
brought  into  proper  position.  Others  excise  the  cuboid,  and  twist  the  an- 
terior part  of  the  foot  up  and  out,  leaving  the  os  calcis  and  astragalus  unal- 
tered ;  and  others  again  excise  a  wedge-shaped  piece,  having  its  base  at  the 
calcaneo-cuboid  joint,  from  the  tarsus,  without  any  regard  for  the  particular 
bones  cut  through  (Davies-Colley).  These  operations  appear  to  involve  little 
risk,  and  to  leave  feet  upon  which  the  patients  can  walk  fairly  well ;  nothing 
has  yet  been  ascertained  about  their  effect  upon  the  growth  of  the  feet  when 
they  are  done  during  childhood. 
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Weak  ankle,  Flat-foot,  and  Talipes  valgus,  form  as  regards  de- 
formity a  progressive  series  (p.  487) ;  they  may  occur  on  one  side  only. 

Weak  ankles  and  flat  feet  in  heavy,  rickety 
Fia.  180.  children  or  ansemic  girls,  must  be  treated  by 

attention  to  the  general  condition,  by  cold 
douching,  rubbing,  and  massage  of  the  leg 
muscles,  and  by  systematic  active  and  pas- 
sive inversion  of  the  foot.  Meanwhile  the  de- 
formity may  be  prevented  from  increasing 
by  wearing  a  so-called  "  surgical  sole,"  or  an 
India-rubber  or  cork  valgus-pad  to  fit  inside 
a  boot  which  laces  high,  and  is  stiffened  up 
the  inner  side.  In  healthy  patients  over- 
loading will  generally  be  discovered. 

In  cases  of  talipes  not  thus  remediable,  and 
Pes  valgus  (Adams).  jn  which  it  is  necessary  that  something  shall 

be  done  to  render  the  foot  useful,  Ogston  has 
performed  with  much  success  the  following  operation,  which  has  for  its  ob- 
ject ankylosis  of  the  astragalo-navicular  joint  after  restoration  of  the  arch : 
An  incision  is  made  parallel  to  the  sole  and  over  the  joint  on  the  inner  side 
of  the  foot,  the  joint  opened,  the  cartilage-covered  surfaces  removed,  the  arch 
restored,  and  the  bones  pegged  together.  The  foot  is  kept  in  plaster  for 
three  months.  Should  tendons  (peronei)  on  the  outer  side  of  the  foot  offer 
resistance  to  replacement,  they  should  be  divided. 

In  a  unilateral  case,  in  a  healthy  boy,  after  long  soaking  of  the  foot  in 
1  to  20,  Stokes  excised  a  wedge  (base  upward)  of  the  neck  of  the  astragalus, 
and  restored  the  arch,  the  wound  healed  quickly,  and  then  Dupuytren's 
splint  was  applied  for  two  weeks,  and  later  a  plaster  splint ;  six  months  later 
the  result  seemed  excellent.  Like  Ogston,  Stokes  comments  on  the  useless- 
ness  of  ordinary  treatment  in  marked  cases  (Trans.  Acad.  Med.,  Ire.,  vol.  iii. 
p.  141). 

Contraction  of  the  Toes. — One  of  the  toes  is  often  permanently  ele- 
vated, and  rides  over  its  neighbors,  from  the  habitual  use  of  narrow  boots ; 
and  its  upper  surface  being  peculiarly  exposed  to  friction,  is  generally  cov- 
ered with  corns ;  it  may  be  so  painful  as  to  necessitate  amputation.  Or  the 
last  two  phalanges  may  be  strongly  flexed,  the  proximal  somewhat  extended 
— hammer-toe.  Division  of  the  extensor  tendon  (or  of  the  flexor,  in  the 
hammer-toe  variety)  and  forcible  straightening,  will  sometimes  prevent  the 
necessity  of  amputation. 

Bunion  (a  swelling  over  the  metatarsal  joint  of  the  great  toe)  is  a  dis- 
order which  presents  many  varieties,  viz.:  1.  A  recent  bursal  tumor,  thin, 
and  easily  burst  under  the  skin  by  pressure,  which  is  the  proper  treatment. 
2.  A  thickened  bursa  in  the  same  place,  filled  more  or  less  with  effusion, 
somewhat  tender  and  inflamed.  The  treatment  of  this  kind  is  rest,  fomenta- 
tions, and  anti-arthritic  remedies.  3.  The  same  kind  of  bursa  in  an  indo- 
lent state ;  thickened,  but  not  tender  ;  best  treated  by  iodine  paint  or  empl. 
hydrarg.  4.  The  same  in  a  state  of  suppuration.  This  is  to  be  treated,  like 
any  other  abscess  or  fistula,  according  to  its  condition.  Not  uncommonly 
suppuration  involves  the  great  toe  joint.  Bony  ankylosis  in  this  situation 
is  very  inconvenient ;  so  if  this  seems  to  be  the  only  mode  of  recovery  pos- 
sible, or  if  burrowing  of  pus  and  caries  of  joint-surfaces  have  rendered  re- 
covery impossible,  subperiosteal  excision  of  the  joint  should  be  done  through 
a  short  wound  on  its  inner  aspect.  Fibrous  ankylosis  must  be  tried  for. 
The  whole  head  of  the  metatarsal  should  not  be  removed.  This  is  much  to 
be  preferred  to  amputation,  especially  with  removal  of  the  head  of  the  meta- 
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tarsal,  which  lames  the  patient  greatly.  5.  Often  added  to  all  these  or  occur- 
ring alone  is  a  distortion  of  the  foot,  in  which  the  great  toe  is  thrown  out- 
ward, while  the  head  of  the  metatarsal  bone  projects  and  forms  a  swelling 
on  the  inner  side  of  the  foot  (hallux  valgus).  This  affection  depends  on 
alterations  induced  by  age,  labor,  and  badly  fitting  shoes,  and  by  gouty 
enlargement.  Square-toed  boots,  close-fitting  the  instep,  and  division  of  any 
tendon  or  band  which  pulls  the  toe  outward,  with  forcible  straightening  and 
fixation,  may  be  tried,  but  is  not  satisfactory.  Simple  hallux  valgus  is  best 
treated  by  osteotomy  of  the  neck  of  the  first  metatarsal  from  the  inner  side 
with  "  redressement,"  as  suggested  by  C.  Hoar,  of  University  College  Hospital. 


CHAPTEK  XXXY. 

INJURIES  OF  THE  ORBIT  AND  ITS  CONTENTS. 

The  entry  of  a  foreign  body  into  the  orbit  may  be  followed  by  the  most 
disastrous  consequences  ;  the  orbital  walls  may  be  fractured  and  the  cranium 
entered;  the  eyeball  may  be  dislocated  and  pushed  out  of  the  orbit,  wounded, 
ruptured,  or  with  some  of  its  structures  irretrievably  disorganized  ;  the  optic 
nerve  may  be  severed,  leading  to  absolute  loss  of  vision,  or  branches  of  the 
third  or  other  nerves  may  be  divided,  causing  paralysis  of  the  muscles  they 
supply.  Gunshot  or  explosive  injuries  are  followed  by  even  more  serious 
and  often  fatal  results. 

Fractures  of  the  Orbit,  implicating  the  cranial  cavity,  are  extremely 
dangerous,  on  account  of  the  damage  to  the  brain  or  membranes  which  is 
usually  associated  with  them.  Fracture  of  the  roof  occurs,  of  course,  in  all 
cases  of  fracture  through  the  anterior  fossa  of  the  base  of  the  skull,  being 
then  but  a  part  of  a  more  general  injury.  Localized  fractures  of  the  orbital 
walls  are  not  very  infrequently  met  with,  as  the  result  of  a  prod  with  some 
pointed  instrument,  the  ferrule  of  an  umbrella  or  walking-stick,  for  in- 
stance. 

If  the  fracture  extend  to  the  nose  or  communicating  sinuses,  emphysema 
of  the  orbit  and  eyelids  may  follow ;  and  in  all  cases  there  is  an  effusion  of 
blood,  sometimes  in  large  amount,  causing  proptosis,  impaired  mobility  of 
the  eye,  and  loss  of  vision  due  to  pressure  upon  the  optic  nerve,  together 
with  ecchymosis  and  swellings  of  the  eyelids.  A  blow  on  the  face  not  vio- 
lent enough  to  cause  a  fracture  of  the  orbit  may  be  followed  by  effusion  of 
blood  with  attendant  symptoms  of  pressure  on  nerves ;  implication  of  branches 
of  the  third,  for  instance,  with  partial  ptosis,  paralysis  of  accommodation, 
and  partial  dilatation  of  the  pupil,  is  a  not  very  uncommon  effect  of  a  blow 
upon  the  upper  lid.  Orbital  abscess,  the  result  of  orbital  cellulitis,  perios- 
titis, caries,  or  necrosis  of  the  orbital  walls,  may  be  the  direct  or  indirect 
consequences  of  injuries  to  this  region. 

Treatment. — Incised  or  punctured  wounds  of  the  orbit  should  always 
be  most  carefully  examined,  with  a  view  to  the  detection  and  subsequent  ex- 
traction of  a  foreign  body,  if  such  be  present.  Occasionally  very  large  for- 
eign bodies  have  been  allowed  to  remain  lodged  in  the  orbit  of  patients  who 
have  been  quite  oblivious  of  their  presence.    Effusions  of  blood  and  collec- 
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tions  of  air  (emphysema)  in  the  orbital  tissues  usually  become  absorbed  if 
not  interfered  with.  Pus  should  invariably  be  evacuated  as  soon  as  possible; 
in  doubtful  cases  an  exploratory  incision  with  a  narrow-bladed  knife  through 
the  skin,  or,  if  practicable,  through  the  conjunctiva,  is  advisable. 

The  diagnosis  of  compound  fracture  of  the  orbital  roof  must  often,  remain 
uncertain.  Any  case  in  which  such  a  complication  of  a  wound  might  pos- 
sibly exist  should  be  treated  antiseptically,  just  like  a  compound  fracture 
elsewhere. 

Injuries  to  the  Eyelids. — Bruising  or  ecchymosis  of  the  lids  is  common 
as  the  result  of  a  blow  or  fall.  The  discoloration  consequent  upon  the  rup- 
ture of  a  small  vein  or  veins  into  the  lax  areolar  tissue  of  the  lids,  is  known 
as  a  "  black  eye ;"  it  usually  comes  on  at  once  or  within  a  few  hours  of  the 
injury,  whereas  that  resulting  from  the  gravitation  of  blood  into  the  parts, 
due  to  a  fracture  of  the  orbital  walls,  appears  after  a  much  longer  interval, 
and  shows  itself  first  of  all  beneath  the  conjunctiva,  extending  secondarily 
to  the  lids  (p.  429).  The  immediate  application  of  a  cold  water  compress 
with  a  firm  bandage  will  limit  the  amount  of  extravasation,  whilst  at  a  later 
period,  warm  fomentations,  combined  with  a  compressive  bandage,  will  do 
much  to  hasten  absorption.  The  swollen  parts  should  never  be  pricked  or 
punctured,  as  a  way  is  thus  opened  to  infection. 

Wounds  of  the  Eyelids,  unless  carefully  treated,  often  give  rise  to 
much  deformity.  Every  effort  should  be  made  to  induce  union  by  first  in- 
tention ;  the  cut  edges  therefore  should  be  brought  into  accurate  coaptation 
by  means  of  fine  silk  sutures.  It  should  be  remembered  that  the  least  devia- 
tion from  the  normal  of  the  puncta  lachrymalia  will  be  followed  by  an  over- 
flow of  tears.  When  the  canaliculus  is  cut  across  in  the  wound,  the  openings 
should  be  found,  and  a  fine  director  passed  along  the  canal  into  the  sac; 
the  canaliculus  should  then  be  slit  open  from  end  to  end,  in  the  usual 
manner. 

Burns  and  Scalds  of  the  Eyelids  should  be  treated  like  those  of  other 
regions.  Every  endeavor  must  be  made  to  avoid  adhesion  of  the  tarsal 
edges  of  the  lids  (ankylo-blepliarons)  or  of  the  palpebral  to  the  ocular  con- 
junctiva (symblepharon)  if  the  latter  be  involved.  Where  there  has  been 
loss  of  substance  of  skin,  deformity  may  be  to  some  extent  prevented  by  the 
transplantation  of  a  piece  of  skin,  freed  from"  all  subcutaneous  fat,  and  of 
suitable  size  and  shape,  into  the  granulating  gap. 

In  all  cases  of  injuries  to  the  eyelids,  the  globe  should  be  examined  and 
the  fundus  explored,  lest  a  deeply  seated  injury  be  overlooked. 

Injuries  of  the  Conjunctiva. — These  are  generally  of  a  mechanical  or 
chemical  nature.  Foreign  bodies  on  or  in  the  conjunctiva  give  rise  to  more 
or  less  severe  irritation,  such  as  spasmodic  contraction  of  the  lids,  more  or 
less  severe  conjunctivitis,  photophobia,  lachrymation,  and  a  feeling  as  of 
"grit"  in  the  eye  or  under  the  upper  lid.  The  conjunctiva  and  cornea 
should  be  carefully  scanned,  the  lids  being  gently  separated  and  the  patient 
directed  to  look  down.  If  the  foreign  body,  as  it  very  frequently  is,  be 
lodged  in  the  conjunctiva  of  the  upper  lid,  particularly  in  the  loose  folds  of 
the  retrotarsal  region,  the  upper  lid  should  be  everted.  This  is  easily  done 
by  placing  a  probe  horizontally  across  the  lid  just  above  the  tarsus ;  then, 
catching  the  lashes  between  the  forefinger  and  thumb,  the  lid  should  be 
gently  drawn  downward  and  forward,  whilst  at  the  same  time  the  probe  is 
pressed  firmly  downward,  so  that  the  lid  may  be  turned  up  over  the  latter, 
thus  exposing  its  ocular  surface.  Particles  of  coal  dust  or  metal,  if  lying  on 
the  surface  of  the  conjunctiva,  may  be  removed  by  means  of  a  little  roll  of 
blotting  paper ;  if  embedded,  by  the  aid  of  a  fine  needle  or  spud.  Injuries 
from  lime  are  of  very  common  occurrence ;  every  particle  should  be  removed 
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by  Byringing  with  warm  water  or  the  use  of  the  scoop,  the  upper  lid  being 
everted  and  the  conjunctiva  thoroughly  cleansed.  In  the  case  of  burns  from 
caustic  alkalies  or  acids  no  time  should  be  lost  in  searching  for  a  neutralizing 
solution,  although  such  should  be  used  if  ready  to  hand,  but  a  stream  of 
lukewarm  water  from  a  sponge  or  syringe  should  at  once  be  applied  to  the 
conjunctival  surfaces.  The  irritant,  whatever  it  may  be,  having  been  re- 
moved, a  little  castor  or  olive  oil  should  be  dropped  into  the  eye,  and  a 
moist  compress  and  bandage  applied.  The  resulting  inflammation  must  be 
dealt  with  according  to  circumstances:  if  the  conjunctiva  alone  be  affected, 
astringent  lotions,  such  as  a  solution  of  boracic  acid,  should  be  frequently 
used,  and  vaseline  or  other  lubricant  applied  to  the  tarsal  edges  of  the  lids, 
to  prevent  them  from  sticking  together  during  sleep  or  when  the  compress 
is  being  worn.  If  the  cornea  is  or  becomes  implicated,  belladonna  fomenta- 
tions and  atropine  lotions  must  be  resorted  to,  and  strong  astringent  solutions 
discarded.  A  five  per  cent,  solution  of  boracic  acid  in  warm  water,  however, 
may  be  advantageously  employed  as  a  wash. 

Abrasions  or  wounds  of  the  conjunctiva  occurring  independently  of  the  pres- 
ence of  foreign  bodies,  and  without  implication  of  deeper  structures — as  from 
a  scratch — rarely  give  rise  to  more  trouble  than  a  slight  degree  of  conjunc- 
tivitis.   Treatment  as  above. 

Injuries  of  the  Cornea. — Foreign  bodies,  such  as  particles  of  metal  or 
stone,  when  impacted  in  the  cornea,  give  rise  to  symptoms  of  severe  ciliary 
irritation.  They  are  generally  easily  detected  if  the  cornea  is  turned  side- 
ways to  the  light,  or  examined  by  oblique  focal  illumination.  In  the  case 
of  a  very  minute  or  light  colored  particle,  the  search  may  be  facilitated  by 
dilating  the  pupil  with  atropine,  the  foreign  body  being  thus  thrown  into 
relief  by  the  dark  background  of  the  pupillary  aperture. 

Before  attempting  its  removal,  a  solution  of  cocaine  may  be  dropped  into 
the  eye,  so  that  the  cornea  may  be  rendered  anaesthetic.  The  patient  should 
be  seated  in  a  chair,  or  recumbent  upon  a  couch,  facing  a  good  light,  the 
surgeon  standing  behind  the  patient's  head.  The  latter  should  be  requested 
to  fix  his  gaze  upon  some  distant  object,  and  in  such  a  direction  that  the 
particle  is  clearly  visible  to  the  surgeon.  The  eyelids  are  held  apart  by  the 
fore  and  ring  fingers  of  the  left  hand  placed  over  the  temple  or  nose,  and 
the  eyeball  steadied  in  the  required  position  by  the  middle  finger.  If  the 
foreign  particle  be  merely  stuck  on  the  epithelial  layer  of  the  cornea,  it  may 
readily  be  removed  by  a  little  roll  of  blotting  paper.  If  embedded  more 
deeply,  it  can  be  picked  out  by  a  needle,  many  varieties  of  which  have  been 
devised  for  the  purpose ;  often  a  certain  amount  of  corneal  tissue  must  be 
scraped  away  before  the  particle  can  be  got  at.  Particles  of  iron  which 
have  been  left  in  the  cornea  for  two  or  three  days  usually  give  origin  to  a 
brown  rust-staining  of  the  corneal  tissue  immediately  surrounding  them  ; 
this  need  not  be  interfered  with,  since  it  is  thrown  off'  in  the  natural  course 
of  repair. 

When  a  chip  of  iron  or  other  substance  lies  so  deeply  that  it  touches  or 
partially  penetrates  Descemet's  membrane,  a  broad  needle  should  be  passed 
into  the  anterior  chamber,  and  its  flat  surface  pressed  lightly  against  that 
portion  of  the  innermost  layer  of  the  cornea  in  which  the  particle  lies ;  the 
latter  can  then  be  removed  from  the  front  with  a  needle,  spud,  or  forceps, 
without  danger  of  its  being  pushed  onwards  into  the  anterior  chamber,  an 
accident  which  may  readily  occur  if  the  procedure  described  be  not  adopted. 
In  some  cases  particles  of  metal  may  be  drawn  out  of  the  cornea  by  means 
of  an  electro-magnet,  that  of  Snell  being,  perhaps,  the  most  convenient  for 
all  purposes.  After  the  foreign  body  has  been  extracted,  a  little  castor  or 
olive  oil  may  be  dropped  into  the  eye  and  a  light  compress  applied.  Should 
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any  degree  of  congestion  or  photophobia  result,  atropine  and  warm  fomenta- 
tions must  be  employed. 

A.  foreign  body  lodged  in  the  anterior  chamber  should  always  be  removed, 
except  in  cases  of  old  standing,  unaccompanied  by  any  symptoms  of  irrita- 
tion. The  original  wound  of  the  cornea  should  be  utilized,  when  possible, 
for  the  purpose,  and  the  electro-magnet  may  be  employed  in  suitable  cases. 
As  a  rule,  the  damaged  portion  of  the  iris  on  which  the  particle  lies  should 
be  excised. 

Burns,  or  injuries  from  quick-lime,  molten  lead,  and  other  chemical  agents, 
should  be  dealt  with  as  described  under  "Injuries  to  the  Conjunctiva." 

Wounds,  (a)  Nonpenetrating. — These  may  vary  from  a  mere  needle 
prick  or  abrasion  to  an  incised  or  lacerated  wound  of  considerable  dimen- 
sions. The  pain,  photophobia,  lachrymation,  and  other  symptoms  of  ciliary 
irritation  are  often  more  marked  in  the  case  of  a  simple  abrasion  than  in 
that  of  a  clean-cut  incision ;  a  fact  easily  explicable  by  the  multitude  of 
nerve-fibres  and  endings  which  ramify  in  the  corneal  epithelium — the  intra- 
epithelial plexus — a  larger  number  of  which  would  be  damaged  by  an  injury 
of  the  former  than  of  the  latter  kind.  Simple  incised  wounds  or  abrasions 
usually  heal  without  difficulty ;  a  permanent  leucoma  or  nebula  may,  how- 
ever, remain. 

The  treatment  in  such  cases  is  simple.  The  conjunctiva  should  be  washed, 
preferably  with  some  antiseptic  solution  such  as  boracic  acid,  two  or  three 
drops  of  a  half  per  cent,  solution  of  atropine  dropped  into  the  eye  three  or 
four  times  a  day  so  long  as  any  pericorneal  injection  exists,  and  a  light  com- 
press worn.  In  the  presence  of  a  purulent  discharge  from  the  lids,  as  in 
granular  conjunctivitis,  or  from  lachrymal  canals,  or  when  accompanied  by 
much  bruising  of  the  corneal  tissues,  as  may  happen  from  a  blow  with  a 
blunt  instrument,  suppurative  inflammation  may  ensue,  leading  to  destruc- 
tion of  the  cornea  to  a  greater  or  less  extent,  hypopyon,  and  perforating 
ulcer.  Contusions  of  the  cornea  are  specially  liable  to  be  followed  by  these 
untoward  consequences  in  old  or  enfeebled  subjects — pauper  stone-breakers 
for  instance.  Treatment  directed  toward  the  improvement  of  the  general 
health  should  therefore  be  adopted,  and,  locally,  hot  belladonna  fomenta- 
tions, atropine  drops,  and  antiseptic  lotions  assiduously  employed.  In  some 
cases  of  this  kind  atropine  fails,  and  eserine  drops  (gr.  iv  ad  §j  aq.)  are  re- 
commended. If  there  be  much  pain,  a  couple  of  leeches  may  be  applied  to 
the  temple  or  an  opiate  given.  Should  hypopyon  occur,  the  pus  ought  to  be 
evacuated  by  paracentesis  of  the  anterior  chamber,  and  the  puncture  opened 
daily  until  pus  ceases  to  collect. 

(b)  Penetrating  wounds  are  of  grave  import  as  regards  the  integrity  of 
the  eye,  since  the  iris,  lens,  or  both  these  structures  are  often  implicated,  re- 
sulting in  severe  iritis  and  traumatic  cataract ;  in  any  case,  the  anterior 
chamber  is  of  necessity  opened,  the  aqueous  humor  escapes  with  a  rush — 
unless  the  injury  be  in  the  form  of  a  mere  needle-puncture — and  the  iris  is 
carried  forward,  not  unfrequently  being  caught  between  the  edges  of  the 
wound  or  protruding  through  it,  where  it  generally  becomes  incarcerated  by 
inflammatory  adhesions  (anterior  synechia).  Hence  the  pupil  is  displaced 
and  altered  in  shape,  vision  being  proportionately  interfered  with ;  at  the 
same  time  the  inclusion  of  the  iris  in  the  wound  is  liable  to  be  followed  by 
iritis,  destructive  irido-cyclitis,  and  sympathetic  ophthalmitis  of  the  other 
eye. 

Treatment. — It  is  of  the  greatest  importance  to  ascertain  whether  or  not  a 
foreign  body  be  present  in  the  eye ;  the  nature  of  the  injury,  therefore,  should 
be  thoroughly  investigated.  In  all  cases,  efforts  should  be  made  to  subdue 
the  resulting  symptoms  of  irritation  and  inflammation.    To  this  end  a  1  per 
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cent,  solution  of  atropine  should  be  used  every  four  or  six  hours,  the  eye 
should  be  closed  by  a  cold-water  compress,  and  if  there  be  much  pain,  leeches 
should  be  applied  to  the  temples.  The  conjunctiva  should  be  frequently 
cleansed  by  a  week  antiseptic  solution.  If  the  iris  be  entangled  in  the  wound, 
an  attempt  may,  in  recent  cases,  be  made  to  reduce  it,  the  most  convenient 
instrument  for  the  purpose  being  a  curette,  or  blunt-pointed  caoutchouc 
spatula  ;  or  an  endeavor  may  be  made  to  attain  this  object  by  the  instilla- 
tion of  a  1  per  cent,  solution  of  eserine  every  four  hours.1  Some  authorities 
recommend  that  eserine  and  atropine  should  be  used  according  as  the  wound 
is  central  or  peripheral,  with  the  object  of  drawing  the  pupillary  margins  of 
the  iris  away  from  its  vicinity.  It  should  be  remembered,  however,  that 
eserine  does  not  produce  a  contraction  of  the  pupil  in  the  unclosed  anterior 
chamber.  When  the  iris  has  become  adherent  to  the  edges,  any  protruding 
portion  should  be  cut  off  with  iridectomy  scissors,  close  to  the  surface  of  the 
cornea  ;  subsequently  a  compress  and  bandage  should  be  worn,  atropine  or 
eserine  employed,  and  measures  taken  to  lessen  the  inflammatory  symptoms, 
as  already  described. 

Injuries  to  the  Iris. — Injuries  to  the  iris  commonly  involve  the  lens 
and  other  structures.  A  blow  on  the  eye,  however,  from  a  foreign  body 
such  as  the  cork  of  a  soda-water  bottle  may  rarely  rupture  or  lacerate  the 
iris,  most  frequently  at  its  circumference,  tearing  it  away  from  its  ciliary 
attachment  (coredialysis)  without  damaging  the  lens.  Clean-cut  wounds  of 
the  iris  are  not  generally  followed  by  iritis,  as  proved  by  the  operation  of 
iridectomy.  Accompanying  all  such  injuries,  there  is  usually  more  or  less 
effusion  of  blood  into  the  anterior  chamber  (hyphcema). 

Trauviatic  iritis  should  be  combated  by  the  instillation  of  a  1  per  cent, 
solution  of  atropine,  belladonna  fomentations,  and  the  application  of  leeches 
to  the  temples.  If  a  foreign  body  be  impacted  in  the  substance  of  the  iris, 
the  usual  practice  is  to  perform  an  iridectomy,  including  that  portion  on  or 
in  which  the  particle  lies.  Splinters  of  iron  or  steel  may  be  conveniently 
removed  through  a  corneal  incision,  or  through  the  original  corneal  wound, 
by  means  of  the  electro-magnet. 

Injuries  to  the  Lens. — The  lens  may  be  loosened  from  its  attachments 
by  a  blow,  or  partially  or  completely  dislocated  ;  the  injury  is  often  accom- 
panied by  hemorrhage  into  the  aqueous  and  vitreous  humors.  When  dislo- 
cated into  the  vitreous,  which  is  the  more  common  situation,  the  iris  will  be 
observed  to  be  tremulous  as  the  eye  is  moved  in  different  directions,  whilst 
the  anterior  chamber  is  somewhat  deepened  ;  when  into  the  aqueous,  the 
anterior  chamber  will  be  found  to  be  much  deepened,  and  the  iris  cupped. 
The  edge  of  the  displaced  lens  can  usually  be  easily  detected  in  its  abnormal 
position  by  ophthalmoscopic  examination,  unless  the  parts  are  hidden  by  the 
effused  blood.  Rarely,  the  lens  may  be  found  beneath  the  conjunctiva, 
having  made  its  way  thither  through  a  rupture  or  wound  of  the  sclerotic. 
As  a  rule,  a  partially  displaced  lens  eventually  becomes  opaque  and  catarac- 
tous,  in  which  case  it  may  be  moved  by  extraction  ;  if  it  remain  transparent 
and  permanently  fixed  in  its  new  position,  vision  is  sometimes  improved  by 
a  judiciously  placed  artificial  pupil.  When  it  lies  in  the  anterior  chamber, 
it  may  be  removed  by  "  needling  "  and  solution  in  the  case  of  young  chil- 
dren, in  adults  by  the  method  of  linear  extraction,  during  the  perform- 
ance of  which  it  should  be  fixed  by  a  needle,  lest  it  slip  backward  into  the 
vitreous.  When  dislocated  into  the  posterior  chamber,  its  removal  is  at- 
tended with  great  difficulty,  and  usually  involves  the  loss  of  a  large  quantity 
of  the  vitreous,  followed  by  shrinking  and  wasting  of  the  globe.    The  pres- 
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sure  and  irritation  of  a  displaced  lens  are  very  apt  to  occasion  glaucomatous 
symptoms,  iritis,  irido-cyclitis,  or  sympathetic  ophthalmitis  of  the  other  eye; 
in  either  case,  it  should  be  at  once  removed  by  one  or  other  of  the  above 
methods.  If  it  lie  in  the  posterior  chamber,  as  a  rule  the  globe  must  be 
enucleated. 

A  Wound  of  the  Capsules  of  the  Lens  is  always  followed  by  an 
opacity  which,  if  the  perforation  be  extremely  small,  such  as  may  have  been 
produced  by  the  prick  of  a  needle,  may  be  limited  to  the  portion  injured. 
If  the  wound  be  larger,  the  action  of  the  aqueous  fluid  upon  the  lens-fibres 
causes  them  to  swell  rapidly  and  to  become  opaque.  The  lens  thus  swollen 
presses  upon  the  iris  and  ciliary  body,  leading  to  glaucomatous  symptoms, 
traumatic  iritis,  or  irido-cyclitis.  In  children,  these  complications  are  less 
to  be  feared,  the  lens  being  softer  and  absorption  more  rapid.  Injuries  pro- 
duced by  foreign  bodies,  bits  of  iron  or  steel,  for  example,  which  have  either 
become  impacted  in  the  lens,  or,  having  passed  through  it,  are  lodged  in  the 
deeper  structures  of  the  eye,  are  exceedingly  dangerous,  being  prone  to  light 
up  destructive  inflammation  of  the  globe  and  sympathetic  ophthalmitis.  A 
blow  on  the  eye  may  occasion  traumatic  cataract  in  the  absence  of  other 
damage ;  in  the  larger  number  of  these  cases,  a  small  rupture  of  the  lens 
capsule  probably  exists,  often  at  the  periphery  of  the  lens. 

The  treatment  of  traumatic  cataract  must  vary  with  each  individual  case. 
In  young  people,  if  the  wound  be  of  slight  extent,  the  lens  may  be  left  to 
the  natural  process  of  absorption,  the  eye  being  kept  thoroughly  under  atro- 
pine, so  long  as  there  are  no  inflammatory  symptoms  other  than  slight  ciliary 
injection.  If  the  wound  be  large,  or  if  glaucomatous  or  inflammatory  symp- 
toms arise,  the  lens  should  be  at  once  removed  by  the  operation  of  linear  ex- 
traction ;  or  should  the  nucleus  or  larger  portion  of  the  lens  remain  firm,  a 
large  iridectomy  may  be  performed  and  absorption  allowed  to  proceed,  the 
attendant  risks  of  swelling  being  avoided  by  providing  increased  space.  In 
other  cases  where  the  swelling  of  the  lens  is  great  and  accompanied  by  in- 
creased intraocular  tension,  or  severe  inflammatory  symptoms,  it  should  be 
removed  by  extraction  with  or  without  the  aid  of  the  scoop.  When  a  for- 
eign particle  is  embedded  in  the  lens,  both  may  be  removed  together  by  in- 
troducing a  scoop  behind  the  latter  and  lifting  it  out  with  the  foreign  body. 
A  foreign  body  having  passed  through  the  lens,  may  be  lodged  in  the  deeper 
structures,  vitreous  humor,  choroid,  or  retina,  and  a  large  amount  of  blood 
may  be  effused  into  the  vitreous ;  in  this  class  of  cases,  plastic  or  purulent 
cyclitis  may  follow,  often  leading  to  destruction  of  the  globe.  Under  such 
circumstances,  if  the  lens  be  much  swollen,  it  should  be  removed  by  linear 
extraction,  a  large  iridectomy  being  made  in  the  hope  of  lessening  the 
amount  of  inflammation  ;  the  foreign  body,  however,  being  left  in  the  globe 
is  a  source  of  continual  irritation,  and  may  at  any  time  light  up  fresh  in- 
flammatory troubles  or  sympathetic  ophthalmitis.  The  eye,  therefore,  should 
be  carefully  watched,  and  excised  without  delay  should  symptoms  of  sympa- 
thetic inflammation,  or  even  well-marked  sympathetic  irritation  arise.  Net- 
tleship  advises  excision  in  every  case  when  there  is  a  wound  in  the  ciliary 
region  with  traumatic  cataract,  "  whether  or  not  the  eye  is  causing  sympa- 
thetic symptoms  or  is  in  itself  especially  irritable."  In  all  cases  the  globe 
should  be  excised  if  the  extent  of  the  injury  involves  a  great,  and  probably 
permanent,  impairment  of  vision,  and  when  a  foreign  body  is  lodged  in  the 
vitreous,  or  deeper  structures,  and  cannot  be  extracted  therefrom. 

Injuries  to  the  Sclerotic. — Ruptures  and  wounds  of  the  sclerotic  are 
dangerous,  insomuch  as  they  are  generally  accompanied  by  an  escape  of  the 
contents  of  the  globe,  intraocular  hemorrhage,  and  irreparable  damage  to 
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the  choroid  and  retina,  and  may  be  followed  by  panophthalmitis  and  disor- 
ganization of  the  eyeball. 

Rupture  may  result  from  a  blow  with  a  blunt  instrument,  and  generally 
takes  the  form  of  an  irregular  wound  or  rent,  which  tends  to  run  concentri- 
cally with,  and  is  situate  about  two  millimetres  outside,  the  corneal  margin, 
thus  involving  the  ciliary  region.  Through  this  the  lens,  with  a  part  or  even 
the  whole  of  the  iris  wrenched  from  its  ciliary  attachment,  may  be  extruded, 
and  a  large  quantity  of  vitreous  may  escape.  The  retina  is  usually  detached 
over  a  larger  or  smaller  area,  and  copious  intraocular  hemorrhage  takes 
place.    Such  injuries  usually  result  in  shrinking  of  the  globe. 

Treatment. — When  a  rupture  traverses  the  ciliary  region,  the  globe  should 
be  excised ;  if  the  ciliary  region  be  but  slightly  encroached  upon  or  if  the 
tension  of  the  eyeball  be  not  lowered  in  marked  degree,  and  the  extent  of 
the  damage  to  the  deeper  structures  cannot  be  gauged  by  reason  of  a  hemor- 
rhage into  the  vitreous  hiding  the  parts  from  view,  temporizing  measures 
may  be  adopted,  such  as  rest  to  the  eyes  and  the  application  of  cold  com- 
presses. Then,  if  after  the  lapse  of  a  few  days  vision  is  almost  or  completely 
lost,  or  panophthalmitis  set  in,  the  globe  should  at  once  be  enucleated. 

Wounds  of  the  Sclerotic  vary  in  importance  with  their  extent,  the 
damage  done  to  internal  parts,  and  the  presence  or  absence  of  a  foreign  body 
in  the  eyeball.  If  it  be  inconsiderable  in  size,  its  edges  may  be  brought  to- 
gether with  one  or  two  firm  sutures;  if  a  portion  of  the  iris  or  vitreous  be 
prolapsed,  it  should  be  cut  off  close  to  the  surface  of  the  sclerotic,  cold  com- 
presses applied,  and  means  taken  to  prevent,  or  to  subdue,  any  resulting 
inflammation.  When  the  wound  is  extensive  and  involves  the  ciliary  re- 
gion, and  so  much  damage  has  been  done  to  the  deeper  parts  that  all  hope 
of  restoration  of  useful  sight  is  lost,  or  if  irido-cyclitis  has  commenced,  the 
globe  should  be  excised.  Another  class  of  cases  occurs  in  which,  though  the 
wound  involve  the  ciliary  region,  a  fair  amount  of  vision  remains,  and  inflam- 
matory complications  have  not  arisen.  Under  these  circumstances  it  is  of 
the  greatest  importance  to  determine  whether  a  foreign  body  is  present  in 
the  globe,  its  nature  and  situation ;  if  it  be  of  iron  or  steel,  an  attempt  should 
be  made  to  remove  it  with  an  electro-magnet,  either  through  the  original 
wound,  which  may  be  enlarged  for  the  purpose,  or  through  an  incision  judi- 
ciously placed  at  the  spot  where  the  foreign  body  is,  or  is  thought  to  lie.  If 
it  cannot  be  extracted,  or  if  decided  symptoms  of  sympathetic  irritation 
manifest  themselves  owing  to  inclusion  of  the  iris  or  ciliary  body  in  the  seat 
of  the  wound,  or  if  subsequently  to  the  extraction  of  the  foreign  body  pan- 
ophthalmitis is  threatened,  the  globe  should  be  excised. 

Injuries  of  the  Vitreous,  Choroid,  and  Retina. — A  foreign  body 
may  be  arrested  in  the  vitreous,  generally  giving  origin  to  destructive  in- 
flammation which  may  spread  to  surrounding  parts,  causing  panophthalmitis. 
The  foreign  body  may,  however,  become  encysted  and  remain  quiescent  for 
a  long  time,  in  which  case  the  cloudiness  of  the  vitreous  may  clear  up  and 
sight  be  more  or  less  completely  restored.  Even  though  it  has  lain  dormant 
for  many  years,  ultimately  inflammatory  symptoms  or  sympathetic  ophthal- 
mitis may  be  occasioned.  Hemorrhage  may  take  place  into  the  vitreous  as 
the  result  of  a  blow,  the  blood  being  derived  from  the  veins  of  the  ciliary 
body,  choroid,  or  retina. 

Rupture  of  the  Choroid  and  Detachment  of  the  Retina  resulting 
from  a  blow  on  the  eyeball  are  also  generally  accompanied  by  bleeding  into 
the  vitreous.  The  presence  of  blood  in  the  vitreous  may  often  be  detected, 
on  focal  illumination,  by  its  red  color,  but  in  other  cases  it  can  only  be 
inferred  from  the  opacity  of  the  vitreous  and  the  absence  of  any  reflex, 
the  fundus  appearing  quite  dark  when  observed  with  the  ophthalmoscope. 
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Permanent  opacities  frequently  remain,  the  blood  being  imperfectly  ab- 
sorbed. 

The  treatment  of  such  cases  consists  in  resting  the  eyes,  the  use  of  cold 
compresses,  atropine,  and  leeches  to  the  temples  if  inflammatory  symptoms 
supervene. 

Sympathetic  Irritation  and  Sympathetic  Ophthalmitis. — Sympa- 
thetic irritation  is  the  name  given  to  certain  functional  disorders  excited  in 
an  eye  by  a  morbid  condition  of  the  other  eye;  sympathetic  ophthalmitis  to 
a  destructive  form  of  inflammation  similarly  occasioned.  Sympathetic  oph- 
thalmitis may  be  preceded  or  accompanied  by  symptoms  of  sympathetic  irri- 
tation ;  but  generally  the  inflammatory  symptoms  set  in  suddenly  without 
any  such  prodromata.  The  terms  "sympathizing  eye"  and  " exciting  eye" 
explain  themselves. 

Etiology. — The  exact  nature  of  the  morbid  influence  transmitted  from 
one  eye  to  the  other  is  unknown ;  by  some  it  is  referred  to  irritation  of  the 
ciliary  nerves  of  the  exciting  eye,  by  others  to  the  transmission  of  an  infec- 
tive organism  from  one  eye  to  the  other  by  way  of  the  lymphatics  or  blood- 
vessels. In  all  probability  both  hypotheses  are  true,  the  functional  trouble 
in  the  sympathizing  eye  being  in  part  due  to  conduction  or  reflection  of 
nervous  irritation  from  the  exciting  eye,  the  inflammatory  lesion  to  the 
transmission  of  infective  matter  in  one  or  other  of  the  ways  mentioned,  most 
likely  by  the  lymphatics. 

Sympathetic  irritation  and  inflammation  are  in  the  majority  of  cases  de- 
termined by  a  perforating  wound  of  the  ciliary  region  of  the  exciting  eye ; 
the  presence  of  a  foreign  body  within  the  globe ;  corneal  wounds  or  ulcers 
in  the  scars  of  which  the  iris  has  become  entangled  (anterior  synechia)  ;  and 
in  some  non-traumatic  morbid  conditions  of  the  exciting  eye,  such  as  chronic 
irido-choroiditis,  ciliary  staphyloma,  glaucoma,  etc. ;  or  in  cases  in  which  the 
globe  is  disorganized  and  shrunken. 

Symptoms. — The  exciting  eye  is  often  the  seat  of  intense  neuralgic  pains, 
and  exhibits  symptoms  of  inflammation  in  the  form  of  ciliary  injection,  pho- 
tophobia, watering,  and  impaired  vision.  If  it  has  excited  inflammation  in 
the  sympathizing  eye,  the  whole  uveal  tract  is  inflamed  and  iritis  is  always 
present. 

In  the  sympathizing  eye  sympathetic  irritation  is  manifested  by  intolerance 
of  light,  lachrymation,  failure  of  accommodation,  disordered  or  suspended 
retinal  function,  as  evidenced  by  temporary  obscurations  of  sight  or  sensa- 
tions of  darkness,  and  often  neuralgic  pain  in  or  about  the  globe  is  com- 
plained of.  Such  symptoms  may  continue  for  an  indefinite  period,  and  may 
subside  without  the  supervention  of  actual  inflammation.  They  cease,  as  a 
rule,  with  the  removal  of  the  exciting  eye. 

Sympathetic  ophthalmitis,  in  the  majority  of  cases,  is  a  severe  form  of 
irido-cyclitis.  In  the  mildest  cases  the  earliest  signs  of  the  disease  are  those 
of  a  serous  iritis.  The  pupil  is  noticed  to  become  sluggish,  the  iris  discolored, 
the  aqueous  cloudy,  whilst  a  number  of  dotted  opacities,  often  very  small, 
make  their  appearance  on  the  back  of  the  cornea,  and  there  is  a  certain 
degree  of  ciliary  injection.  In  more  severe  and  advanced  grades  the  iris, 
assuming  a  buff  or  yellowish-red  tint,  becomes  much  thickened  from  inflam- 
matory infiltration,  and  large  turgid  veins  are  seen  ramifying  on  its  surface; 
large  quantities  of  lymph  are  poured  out  between  the  lens  and  the  posterior 
surface  of  the  iris,  leading  to  the  formation  of  extensive  posterior  synechise 
and  occlusion  of  the  pupil.  The  ciliary  region  is  intensely  congested,  often 
tender,  and  the  seat  of  neuralgic  pain,  which  may  be  reflected  along  various 
branches  of  the  fifth  nerve. 

If  the  vitreous  can  be  observed,  it  will  be  found  to  be  cloudy  and  to  con- 
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tain  floating  opacities,  sometimes  masses  of  lymph,  and  the  lens  may  ulti- 
mately become  opaque.  The  anterior  chamber  becomes  shallow,  and  the 
intraocular  tension  increased ;  subsequently,  however,  the  eye  becomes  soft, 
and  in  the  end  may  shrink.  If,  however,  the  disease  subside,  the  tension 
may  regain  the  normal  standard,  and  the  condition  generally  may  greatly 
improve.  The  onset  of  the  symptoms  is  frequently  very  insidious,  ill-marked, 
and  painless,  the  patient  imagining  that  he  is  suffering  from  a  slight  cold  in 
the  eye,  and  so  taking  but  little  notice  of  the  affection,  or  failing  to  seek 
advice  until  it  is  well  advanced ;  this  is  especially  true  of  children,  and  it  is 
said  that  they  are  more  liable  to  the  affection  than  adults.  The  duration  of 
the  disease  usually  covers  some  months,  but  it  may  extend  to  a  year  or 
longer.  The  prognosis  is  exceedingly  grave ;  in  a  large  number  of  cases 
vision  is  almost  or  altogether  lost ;  in  mild  cases  recovery  takes  place,  but 
with  more  or  less  impairment  of  sight.  The  interval  of  time  which  elapses 
between  the  damage  to  the  exciting  eye  and  the  outbreak  of  inflammatory 
symptoms  in  the  sympathizing  eye  is  extremely  variable;  it  is  seldom  less 
than  three  weeks,  but  may  be  many  years. 

Prevention  and  Treatment. — An  eye  which  is  permanently  useless  for 
visual  purposes,  by  reason  of  injury  or  disease  affecting  its  anterior  segment, 
should,  as  a  rule,  be  removed,  for  at  any  time  it  may  prove  the  starting  point 
of  a  sympathetic  inflammation.  The  necessity  for  its  excision  is  emphasized 
if  it  be  tender  or  irritable,  or  if  it  contain  a  foreign  body  ;  or  if  symptoms  of 
sympathetic  irritation  have  already  developed  in  the  other  eye.  When  the 
vision  of  the  damaged  eye  is,  or  is  likely  to  be,  preserved  in  a  greater  or  less 
degree,  but  the  condition  of  the  globe  is  such  that  it  may  at  any  time  give 
origin  to  sympathetic  ophthalmitis,  the  question  of  excision  is  often  one  of 
great  difficulty,  and  the  surgeon  must  be  guided  in  his  judgment  by  a  num- 
ber of  considerations  which  cannot  be  discussed  in  this  work.  It  is  obvious 
that  means  should  be  taken  to  allay  the  inflammation  and  irritability  of  the 
injured  eye  ;  and  with  a  view  to  the  prevention  of  sympathetic  irritation  and 
inflammation,  complete  rest  should  be  secured  to  the  eye  by  keeping  the 
patient  in  a  darkened  room  for  a  lengthened  period.  In  all  cases  the  patient 
should  be  warned  of  the  nature  of  the  danger  affecting  the  sound  eye,  and 
told  to  seek  advice  immediately,  should  sympathetic  symptoms  manifest 
themselves.  Occasionally,  sympathetic  inflammation  has  arisen  after  the 
removal  of  the  exciting  eye,  and  in  rare  cases  after  an  interval  of  several 
weeks  has  elapsed.  If  sympathetic  ophthalmitis  has  already  commenced, 
the  exciting  eye  should  uot  be  removed,  unless  all  hope  of  retaining  any 
useful  degree  of  sight  is  lost,  since  in  the  end  it  may  prove  the  better  eye  of 
the  two  for  visual  purposes.  The  treatment  of  the  sympathizing  eye  consists 
in  the  maintenance  of  rest  and  exclusion  of  light,  the  frequent  use  of  atro- 
pine (one  per  cent,  solution),  the  application  of  leeches  or  counter-irritation 
to  the  temples,  and  the  administration  of  tonics  with  a  due  supply  of  proper 
nourishment.  No  operative  treatment  either  of  the  sympathizing  or  the 
exciting  eye  is  permissible  until  the  inflammatory  symptoms  have  entirely 
disappeared. 

Excision  of  the  Eyeball. 

An  anaesthetic  should  be  administered.  The  surgeon  stands  either  in  front 
of  or  behind  the  patient's  head,  as  may  be  most  convenient.  The  eyelids 
should  be  kept  apart  by  a  stop  spring  speculum.  The  conjunctiva  is  divided 
with  scissors  around  the  whole  circumference  of  the  cornea,  as  close  to  its 
margin  as  possible,  leaving  only  a  sufficient  hold  for  the  forceps.  The  cap- 
sule of  Tenon  is  then  opened,  and  by  means  of  the  strabismus  hook,  the 
tendons  of  the  recti  muscles  are  picked  up  in  turn  and  cut  through  between 
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the  hook  and  the  globe,  the  fascia  in  connection  with  them  being  at  the  same 
time  severed.  The  surgeon  now  presses  the  speculum  backward  into  the 
orbit,  a  manoeuvre  which  causes  the  globe  to  start  forward ;  he  then  passes 
curved  scissors — either  from  the  inner  or  the  outer  canthus  and  with  their 
concavity  towards  the  globe — backward  close  to  the  sclerotic  until  the  optic 
nerve  is  felt,  by  the  resistance  it  offers,  to  be  grasped  between  the  open 
blades.  Having  divided  the  nerve,  the  operation  is  completed  by  cutting 
through  the  oblique  muscles  and  any  remaining  tissues  as  close  to  the  scle- 
rotic as  possible.  The  resulting  hemorrhage  is  easily  stopped  by  stuffing  a 
small  carbolized  sponge  into  the  orbit  and  maintaining  pressure  for  a  few 
minutes  ;  then  it  may  be  removed,  a  light  compress  of  moist  sponges  overlaid 
with  cotton-wool  being  applied  and  kept  in  situ  by  a  bandage  for  six  or  eight 
hours.  The  most  important  points  in  connection  with  the  operation  are  to 
remove  as  little  of  the  conjunctiva  as  possible,  and  to  avoid  damaging 
unnecessarily  the  orbital  tissues.  Sometimes  a  little  difficulty  arises  when 
the  globe  has  contracted  tough  inflammatory  adhesions  to  surrounding  struc- 
tures, or  when  it  is  shrunken  or  ruptured.  In  a  few  cases  of  enlargement  of 
the  eyeball  by  reason  of  myopia  or  malignant  disease,  it  may  be  found 
necessary  to  divide  the  outer  canthus. 

Artificial  eyes  consist  of  a  thin  scale  of  enamel,  or  celluloid,  colored 
to  imitate  the  natural  eye.  The  false  eye  is  of  service  in  the  removal  of 
deformity — in  keeping  the  lids  in  their  natural  position ;  placing  the  puncta 
in  a  more  natural  position  for  conveying  away  the  tears  ;  acting  as  a  defence 
against  intruding  bodies  (which  are  apt  to  get  within  the  lids  and  produce 
irritation) :  and  keeping  the  cavity  free  from  collections  of  lachrymal 
secretions. 

After  any  disease  which  has  rendered  the  eyeball  shrunken  and  sightless, 
if  the  patient  objects  to  the  trouble  and  expense  of  an  artificial  eye,  it  may 
be  convenient  to  divide  the  levator  palpebral,  in  order  that  the  lids  may 
remain  permanently  closed.  This  may  be  effected  by  making  a  transverse 
incision  in  the  upper  eyelid  just  below  the  orbit,  and  seizing  the  belly  of  the 
muscle  as  far  back  as  possible.  Then  a  piece  should  be  snipped  out  of  it 
with  scissors. 

New'  Growths  of  the  Conjunctiva  and  Eyeball. 

Conjunctiva  and  Cornea. — Pedunculated  warts  or  polypi  are  occasion- 
ally met  with,  springing  from  the  ocular  or  palpebral  conjunctiva  and  sub- 
conjunctival tissues  ;  they  are  usually  small,  flattened,  and  not  unlike  those 
so  often  found  growing  from  the  mucous  membrane  of  the  glans  penis. 
They  may  bleed  spontaneously,  or  cause  annoyance  by  impeding  the  move- 
ments of  the  lids,  or  by  covering  a  part  of  the  pupil.  They  should  be 
removed,  together  with  the  portion  of  conjunctiva  to  which  they  are  attached, 
with  curved  scissors. 

Dermoid  tumors  take  the  form  of  little  smooth  elevations,  about  the  size 
of  half  a  lentil,  the  surface  of  which  is  sometimes  covered  with  hair;  they 
are  always  seated  on  the  corneal  margin  and  adjacent  portion  of  the  sclerotic, 
lie  in  the  line  of  the  palpebral  fissure,  and  are  often  accompanied  by  other 
congenital  anomalies  such  as  coloboma  of  the  eyelids.  Treatment  consists 
in  excision  ;  if  a  portion  of  the  tumor  has  grown  into  the  substance  of  the 
cornea,  this  should  not  be  attacked  lest  the  cornea  be  perforated ;  the 
removal  of  the  extra  corneal  portion  will  induce  obsolescence  of  that 
remaining. 

Cysts  of  the  conjunctiva  or  subconjunctival  tissue  may  be  congenital,  due 
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to  lymphatic  dilatation  or  cystic  degeneration  of  a  nsevus,  or  acquired  from 
obstruction  of  a  duct  of  the  lachrymal  gland  (dacryops). 

Epitheliomatous  growths  may  spring  from  either  the  conjunctiva  or 
the  epithelial  layer  of  the  cornea,  or  may  involve  these  structures  sec- 
ondarily. 

Sarcomata,  sometimes  pigmented,  generally  growing  from  the  sclero- 
corneal  junction,  are  sometimes  encountered  ;  they  are  subconjunctival  in 
origin.  These  growths  must  be  diagnosed  and  treated  on  general  principles; 
if  they  are  fixed  to  the  globe,  enucleation,  as  a  rule,  should  be  performed 
without  delay. 

Intraocular  Tumors. — The  commonest  intraocular  tumors  are  glioma 

OF  THE  RETINA  and  SARCOMA  of  the  CHOROID  Or  of  the  CILIARY  BODY. 

Glioma  of  the  Retina  is  a  disease  of  infancy  or  childhood  ;  it  may  be 
congenital,  but  is  not  known  to  occur  after  the  twelfth  year.  It  appears  in 
some  cases  to  be  hereditary,  and  several  children  of  the  same  parents  may  be 
affected.  The  growth  may  fill  the  eyeball,  burst  through  the  cornea  or 
sclerotic,  and  infiltrate  the  orbital  structures  ;  or  it  may  extend  backward 
by  way  of  the  optic  nerve  to  the  brain,  meninges,  and  cranial  bones.  Some- 
times the  other  eye  becomes  affected,  but  apparently  not  by  direct  extension. 
Secondary  foci  of  growth  in  the  viscera  are  rare. 

The  growth  rarely  comes  under  the  notice  of  the  surgeon  in  its  earliest 
stages,  by  reason  of  the  youth  of  the  patient,  the  absence  of  external  signs, 
and  the  painless  character  of  the  affection.  At  this  time,  if  the  eye  be  exam- 
ined with  the  ophthalmoscope,  the  growth  may  be  recognized  by  the  appear- 
ance of  white  shining  patches  in  the  retina,  which  are  more  or  less  elevated. 
Later,  the  eye  becomes  blind,  and  the  pupil  is  dilated  ;  the  patches  or  foci 
of  growth  coalesce,  giving  rise  to  a  bright,  glistening,  yellowish-white  reflec- 
tion, which  is  often  noticeable  at  a  distance.  Increasing  in  extent,  the 
growth  can  be  distinguished  by  focal  illumination  as  a  yellowish-white  nod- 
ular prominence,  projecting  into  the  vitreous,  its  surface  being  beset  with 
vessels.  Still  later  the  lens  becomes  opaque,  the  cornea  steamy,  the  intra- 
ocular tension  greatly  increased,  and  severe  pain  with  inflammatory  symp- 
toms obtains.  When  the  growth  has  filled  the  cavity  of  the  eyeball,  the 
coats  of  the  latter  give  way — generally  at  the  sclero-corneal  junction — and 
the  orbit  is  invaded  (Fig.  i81).   Its  rate  of  progress  then  becomes  extremely 
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Giloma  of  the  eyeball. 


rapid,  and,  finally,  it  may  give  rise  to  a  funga^ing  mass — fungus  hsematodes 
— protruding  between  the  eyelids.  The  course  of  the  disease  to  such  a  termi- 
nation may  cover  but  a  few  months. 

Glioma  is  simulated  by  a  condition  known  as  pseudo- glioma,  a  state  of 
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things  brought  about  by  inflammatory  changes  in  the  vitreous,  with  detach- 
ment of  the  retina,  giving  rise  to  appearances  not  very  unlike  those  of  the 
former  disease.  The  presence  of  iritic  adhesions  with  a  history  of  antecedent 
inflammation,  together  with  a  state  of  minus  tension  of  the  globe,  will  point 
to  the  latter  affection. 

Sarcoma  of  the  Iris  is  so  uncommon  that  it  can  merely  be  mentioned 
here. 

Sarcoma  of  the  Choroid  and  Ciliary  Body. — The  majority  of 
choroidal  sarcomata  are  of  the  pigmented  or  melanotic  variety :  the  non- 
pigmented  are  generally  developed  in  connection  with  the  ciliary  body. 
The  constituent  cells  may  be  fusiform  or  round,  the  former  kind  being  more 
common  in  the  posterior  part  of  the  uveal  tract,  the  latter  in  the  anterior. 

The  round-celled  varieties  are  the  softer  and  more  malignant.  Sarcoma 
of  the  choroid  may  occur  at  any  age,  but  by  preference,  in  middle  life  or 
subsequently.  Usually  the  growth  fills  the  cavity  of  the  eyeball  and  extends 
to  the  orbit  by  bursting  through  the  sclerotic  or  cornea,  as  in  the  case  of  a 
glioma ;  but  sometimes  it  makes  its  way  out  along  the  sheaths  of  the  blood- 
vessels, perforating  the  sclerotic,  forming  large  extraocular  masses,  even 
when  the  intraocular  portion  is  of  small  extent.  Secondary  embolic  foci 
may  be  deposited  in  the  viscera,  especially  the  liver,  although  the  primary 
growth  be  limited  to  the  globe ;  the  neighboring  lymphatic  glands  are  not 
affected. 

The  diagnosis  of  a  sarcoma  of  the  ciliary  region  is  not  difficult,  the  ap- 
pearance of  a  rounded  prominence  in  the  pupillary  area,  the  surface  of 
which  is  vascular  and  of  a  grayish  or  marbled  aspect,  in  the  absence  of 
inflammatory  symptoms  which  always  accompany  the  development  of  a 
gumma  in  the  same  region — with  which  alone  it  is  liable  to  be  confused — is 
sufficiently  characteristic.  When  the  tumor  arises  in  the  equatorial  region, 
or  further  back,  it  causes  an  extensive  detachment  of  the  retina,  which, 
completely  veiling  the  subjacent  growth,  may  render  a  correct  diagnosis 
impossible  for  the  time  being.  In  other  cases  it  may  be  recognized  as  a 
nodule  projecting  into  the  vitreous,  the  retina  around  it  being  detached,  or 
the  vessels  ramifying  on  its  surface  may  be  visible  through  the  retina  cover- 
ing it  by  the  aid  of  a  strong  illumination.  Later  on  the  intraocular  tension 
is  greatly  increased,  inflammatory  complications  arise,  and  the  eye  becomes 
glaucomatous ;  at  this  stage  the  condition  may  be  mistaken  for  that  of 
simple  glaucoma.  The  numerous  indications  which  may  assist  the  surgeon 
in  forming  a  correct  judgment  as  to  the  nature  of  such  cases  must  be  sought 
elsewhere. 

The  treatment  of  glioma  and  sarcoma  of  the  eyeball  consists  in  enucleation 
of  the  globe ;  if  the  optic  nerve  be  infiltrated,  its  cut  end  should  be  seized 
with  forceps,  drawn  forward,  and  the  nerve  redivided  as  far  back  as  possible. 
When  the  orbit  is  invaded,  the  whole  of  its  contents  should  be  extirpated 
by  means  of  the  knife  and  chloride  of  zinc  paste. 

Orbital  Cellulitis  and  Abscess. 

Causes. — Injury,  especially  with  impaction  of  a  foreign  body ;  erysipelas 
or  some  other  infective  disease,  especially  farcy ;  sometimes  no  cause  is  dis- 
coverable, and  it  is  attributed  to  cold. 

Symptoms. — Considerable  general  disturbance,  fever,  and  perhaps  rigors ; 
much  pain  ;  swelling  of  the  lids  and  conjunctiva,  protrusion  and  immobility 
of  the  globe,  but  the  cornea  remains  clear  until  the  pressure  and  chemosis 
become  very  marked ;  it  is  difficult  or  impossible  to  distinguish  fluctuation. 
These  symptoms  develop  rapidly. 
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Treatment — of  cellulitis  is  usual.  If  suppuration  is  suspected,  an  explora- 
tory puncture  should  be  made  through  the  conjunctival  fold,  where  the 
symptoms  seem  most  marked,  and  carefully  enlarged  by  Hilton's  method 
(p.  79  |  if  pus  is  found.  Early  evacuation  of  pus  is  most  important,  for, 
besides  destroying  sight,  these  acute  inflammations  may  lead  to  infective 
thrombosis  of  cerebral  sinuses  or  to  meningitis. 

Chronic  abscess  forms  slowly;  its  symptoms  depend  upon  its  bulk  and 
position,  and  its  chief  cause  is  carious  or  necrosed  bone. 

Orbital  Tumors. 

Tumors  of  all  kinds  may  be  met  with  in  the  orbit,  either  as  primary 
growths,  or  spreading  thereto  from  neighboring  regions.  Sooner  or  later 
they  cause  a  protrusion  of  the  globe  (proptosis  oculi)  with  or  without  lateral 
displacement,  and  generally  this  is  one  of  the  first  signs  of  their  presence  to 
which  attention  is  called.  Not  only  is  the  globe  displaced  and  its  move- 
ments interfered  with,  but  blindness  commonly  ensues,  owing  either  to 
pressure  upon  or  actual  involvement  of  the  optic  nerve  by  the  growth.  It 
should  be  remembered  that  intraocular  sarcomata,  while  yet  of  small  size, 
may  give  origin  to  large  extraocular  orbital  masses.  In  all  cases,  a  careful 
examination  should  be  made  of  the  eyeball,  as  well  as  of  the  adjacent  cavities 
— pharynx,  mouth,  nose ;  the  functions  of  the  cranial  nerves  should  be  in- 
quired into,  and  a  search  made  for  enlarged  lymphatic  glands,  with  a  view 
of  determining  the  primary  seat,  extent,  and  character  of  the  growth  in 
question. 

Of  solid  orbital  tumors,  lipomata  and  fibromata  are  very  rarely  met 
with. 

Exostoses  are  generally  of  the  broad-based  ivory  variety,  and  therefore 
difficult  or  impossible  to  remove.  The  cancellous  or  pedunculated  exostosis 
sometimes  occurs,  and  may  be  removed,  though  not  without  danger  of  open- 
ing up  the  cranial  cavity  with  all  its  attendant  risks,  if  attached  to  the  roof 
of  the  orbit. 

Sarcomata  of  various  kinds  are  the  most  common  form  of  orbital  tumor. 
Carcinoma  may  occur  primarily  in  connection  with  the  lachrymal  gland. 
These  growths,  if  amenable  to  operation,  should  be  promptly  and  completely 
extirpated.  If  the  orbital  walls  are  affected,  chloride  of  zinc  paste  should  be 
applied,  with  the  hope  of  getting  beyond  the  infiltrated  structures.  Bleed- 
ing may  be  arrested  by  pressure,  the  thermocautery,  or  by  means  of  per- 
chloride  of  iron. 

Cystic  tumors  are  of  two  kinds  :  hydatid  or  congenital  dermoid.  A  free 
opening  should  be  made  into  the  former;  the  latter,  if  possible,  should  be 
completely  removed. 

Distention  of  the  frontal  sinus  may  give  rise  to  a  fluctuating  swelling 
at  the  upper  and  inner  angle  of  the  orbit,  which  may  be  mistaken  for  a  soft 
growth,  or,  before  the  bony  walls  are  absorbed,  for  an  exostosis.  The  treat- 
ment is  directed  to  the  establishment  of  a  new  communication  with  the  nose, 
the  swelling  being  freely  incised,  and  a  drainage  tube  passed  into  the  nose 
from  above. 

In  the  diagnosis  of  orbital  tumors  the  possibility  of  the  presence  of  a 
chronic  abscess  or  syphilitic  growth  must  be  considered.  Exploration  with  a 
grooved  needle,  trocar,  or  narrow-bladed  knife,  may  be  adopted  as  a  means 
of  diagnosis.  Collections  of  pus  in  the  orbit,  whether  the  result  of  an  acute 
idiopathic  cellulitis,  or  of  injury,  or  chronic  inflammation,  should  always  be 
evacuated  through  a  free  incision,  and  adequate  drainage  established. 

Pulsating  tumors  of  the  orbit  are  generally  the  result  of  a  communi- 
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cation  of  the  carotid  artery  with  the  cavernous  sinus,  pulsation  beiug  thus 
propagated  to  the  ophthalmic  vein  and  its  branches  ;  such  a  condition  may 
be  caused  by  a  fracture  of  the  bone  of  the  skull  involving  the  sinus,  or  by  a 
wound  of  the  artery,  or  its  spontaneous  rupture  as  it  passes  through  the  siuus. 
The  carotid  has  been  ligatured  with  success  in  these  cases.  Aneurism  of  the 
orbital  arteries  is  very  rare. 

NiEvoiD  tumors,  as  a  rule,  exhibit  no  marked  pulsation.  They  may  be 
dissected  out. 

Proptosis  may  be  a  marked  symptom  of  the  disease  known  as  Graves's 
or  Basedow's  or  Exophthalmic  goitre,  and  is  then  usually  accompanied 
by  enlargement  and  pulsation  of  the  thyroid  gland,  and  other  signs  of 
vascular  and  nervous  disturbance.  In  the  absence  of  the  latter  symptoms, 
the  proptosis  may  be  wrongly  referred  to  other  causes,  such  as  tumor. 


CHAPTEE  XXXVI. 

DISEASES  AND  INJURIES  OF  THE  EAR. 
Examination  of  the  Ear. 

Examination  of  the  Meatus. — This  canal  is  about  an  inch  and  a 
quarter  long  in  the  adult.  Its  direction  is  inward,  with  a  slight  curve  for- 
ward ;  the  floor  describes  also  a  slight  curve  with  its  convexity  upward,  and 
this  convexity  produces  a  narrowing  of  the  canal  about  the  middle.  The 
walls  of  the  outer  half  (or  somewhat  less)  are  formed  by  a  prolongation  from 
the  cartilage  of  the  auricle ;  for  the  remainder  of  the  distance  it  runs  in  the 
petrous  portion  of  the  temporal  bone.  Internally  it  is  bounded  by  the 
membrana  tympani,  owing  to  the  obliquity  of  which  the  floor  of  the  meatus 
is  somewhat  longer  than  the  roof.  The  canal  is  lined  by  a  prolongation  of 
the  external  skin,  which  differs  in  character  in  different  parts  of  the  meatus 
and  forms  the  outer  layer  of  the  membrana  tympani.  It  is  at  first  studded 
with  hairs  and  sebaceous  glands,  and  loosely  connected  with  the  subjacent 
cartilage.  In  the  central,  narrowest  part  of  the  canal,  about  three-eighths 
of  an  inch  in  length,  are  found  the  seruminous  glands  secreting  the  ear-wax; 
the  subcutaneous  tissue  is  here  denser  and  scantier.  The  skin  lining  the 
osseous  portion  is  very  thin,  free  from  glands  and  hairs,  and  closely  ad- 
herent to  the  bone ;  in  health  it  is  dry,  white,  and  shining. 

The  membrana  tympani  separates  the  meatus  from  the  cavity  of  the 
middle  ear.  It  is  placed  obliquely,  looking  downward  and  forward,  and 
forms  an  acute  angle  (55  degrees)  with  the  floor  of  the  meatus.  It  is  slightly 
concave  externally,  owing  to  the  direction  backward  and  inward  of  the 
handle  of  the  malleus.  In  health  the  handle  can  be  seen  through  the  mem- 
brane, running  from  the  circumference  above  and  in  front  to  a  point  a  little 
behind  and  below  the  centre ;  below  this  is  seen  a  bright  point  due  to  re- 
flection of  light  from  the  concave  surface.  These  appearances  are  altered  in 
disease. 

In  children  the  external  meatus  is  relatively  as  well  as  absolutely  much 
shorter  than  in  the  adult.    The  osseous  part  of  the  canal  is  absent  at  birth 
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and  is  formed  subsequently.  The  membrana  tympani  is  nearly  vertical  in 
infants. 

The  bony  part  of  the  canal  and  the  membrana  tympani  can  be  satisfac- 
torily seen  only  by  inserting  into  the  meatus  a  funnel-shaped  silver  tube, 
known  as  an  ear-speculum  ;  into  this  the  light  from  a  window  or  an  artificial 
source  is  thrown  by  reflection  from  a  laryngoscopic  mirror.  To  insert  the 
speculum,  draw  the  auricle  upward  and  backward  with  one  hand,  so  as  to 
straighten  the  cartilaginous  canal,  and  with  the  other  hand  gently  insert  the 
speculum.  By  slightly  moving  the  large  end  from  side  to  side,  a  stream  of 
light  from  the  mirror  may  be  made  to  play  on  the  deepest  part  of  the  meatus. 
It  is  well  to  remember  that  some  persons  are  very  intolerant  of  the  presence 
of  a  speculum,  even  in  a  healthy  meatus;  a  dry  cough  is  common,  and 
faintness  or  even  fainting  may  result. 

Affections  of  the  External  Ear. 

Affections  of  the  auricle  call  for  no  special  consideration  here.  Erup- 
tions, tumors,  etc.,  require  the  same  treatment  as  elsewhere.  Imperfect 
development  of  the  auricle  is  apt  to  be  associated  with  congenital  mental 
deficiency. 

In  the  treatment  of  affections  of  the  external  meatus,  injections  in  one 
form  or  another  play  so  important  a  part  that  it  is  well  to  begin  with  direc- 
tions as  to  the  best  method  of  using  them.  For  ordinary  injections  use  a 
syringe,  holding  at  least  two  ounces,  and  having  a  fine  nozzle  which  will  not 
block  up  the  meatus,  but  allow  easy  reflux  of  fluid.  Avoid  the  injection  of 
air-bubbles  by  seeing  that  the  piston  fits  well.  The  water  should  be  of  a 
comfortable  temperature,  and  that  already  injected  should  be  allowed  to  flow 
away  into  a  separate  vessel.  In  the  case  of  an  obstructing  substance,  direct 
the  stream  along  the  upper  posterior  wall  of  the  meatus,  in  the  hope  that 
the  fluid  may  pass  beyond  the  body  and  drive  it  forward.  Dry  the  meatus, 
after  syringing,  with  absorbent  cotton,  and  insert  a  drop  of  oil  or  glycerine 
and  a  piece  of  cotton.  Vigorous  syringing  must  be  used  cautiously,  as  it 
may  lead  to  inflammation  of  the  membrana  tympani  if  unprotected  by  wrax. 

When  it  is  desired  to  introduce  a  gentle  continuous  stream  into  the  ear, 
a  Higginson's  syringe  is  better  than  an  ordinary  syringe.  For  applying 
lotions  use  a  small  elastic  bottle. 

Foreign  Substances  in  the  Ear. — Children  not  infrequently  push  bits 
of  slate-pencil,  peas,  glass  beads,  etc.,  into  the  passage  of  the  ear.  As  an 
indispensable  preliminary  to  treatment,  satisfy  yourself  by  inspection,  through 
a  speculum  if  necessary,  that  the  foreign  body  complained  of  is  really  present. 
Any  such  body  should  be  removed,  as  quickly  and  as  gently  as  possible,  by 
syringing  the  ear  with  warm  water.  If  it  cannot  be  thus  removed,  it  should, 
as  a  rule,  be  allowed  to  remain.  Probably  it  will  after  a  short  time  fall  out, 
or  a  repetition  of  the  syringing,  at  short  intervals,  may  be  successful. 
Foreign  bodies  have  remained  in  the  meatus  for  years  without  inflicting 
permanent  injury.  Except  in  the  case  of  soft  fibrous  bodies,  or  substances 
lying  just  at  the  entrance  of  the  passage,  instruments  seldom  succeed  and 
almost  invariably  do  harm,  by  driving  the  foreign  body  against  the  mem- 
brana tympani. 

If  used  at  all,  instruments  must  be  in  all  cases  directed  by  sight,  and  so 
applied  that  any  force  used  acts  on  the  foreign  body  from  within  outward. 
A  very  fine-pointed  steel  hook,  a  snare  of  silver  wire,  or  a  rod  tipped  with 
glue  by  which  traction  may  be  made,  offer  the  best  chance  of  success.  For 
children,  chloroform  is  necessary. 

Ac<  uml'lation  of  wax,  mixed  with  hair  and  cuticle,  is  a  common  cause 
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of  deafness,  usually  of  sudden  onset,  often  intermittent.  The  patient  may 
complain  of  loud  noises,  and  sudden  giddiness  even  without  defect  of  hear- 
ing. An  examination  should  be  made  with  the  speculum,  when  the  wax 
will  be  seen.  It  may  generally  be  removed  at  once  by  syringing ;  but  if 
two  or  three  efforts  do  not  bring  it  away,  the  meatus  should  be  filled  with 
oil,  stopped  with  cotton-wool,  and  left  for  twenty-four  hours.  Then  the 
syringe  may  be  used  again.  Concretions  may  sometimes  be  advantageously 
removed  by  the  fine  steel  hook. 

Small  follicular  abscesses  often  form  within  the  meatus.  They  are 
exceedingly  painful,  and  very  apt  to  recur.  They  are  common  in  persons 
subject  to  styes  of  the  eyelids.  The  constitutional  condition  should  be  looked 
to.  Fomentations  as  hot  as  can  be  borne,  leeches,  and  the  local  application 
of  opium,  give  great  relief.  A  small  dose  of  morphia  at  night  is  sometimes 
desirable.  An  early  puncture  is  the  only  thing  which  relieves  the  intense 
pain  promptly  and  entirely. 

Catarrhal  Inflammation  of  the  Lining  Membrane  of  the 
Meatus. — This  is  usually  dependent  on  constitutional  causes,  and  is  most 
frequently  met  with  in  ill-nourished  children  during  dentition,  or  as  a  sequel 
of  the  exanthemata  or  any  exhausting  illness.  It  is  a  diffuse  inflammation 
of  the  integument  lining  the  external  meatus,  including  that  covering  the 
tympanic  membrane ;  the  pinna  may  also  be  affected.  It  occurs  usually  in 
a  chronic  form  with  acute  exacerbations. 

The  symptoms  in  the  acute  stage  are  earache,  redness  and  swelling  of  the 
external  meatus,  which  may  be  nearly  occluded,  and  more  or  less  fever. 
They  are  relieved  on  the  appearance  of  a  thin  discharge,  which  persists  as 
the  chief  characteristic  of  the  chronic  stage.  In  severe  acute  cases,  inflam- 
mation may  extend  through  the  substance  of  the  membrana  tympani  to  the 
middle  ear. 

In  the  acute  stage,  leeches  and  fomentations,  and  general  antipyretic 
measures  are  indicated  ;  in  the  chronic,  mild  astringent  injections,  especially 
lead  lotion,  cod-liver  oil,  tonics,  and  good  food.  In  both,  the  maintenance  of 
local  cleanliness  by  syringing  is  of  the  first  importance. 

Eczema  of  the  External  Meatus  always  extends  to  it  from  the 
auricle.  In  the  acute  and  subacute  forms  it  induces  a  condition  closely 
resembling  that  of  catarrhal  inflammation.  Diagnosis  depends  on  recogni- 
tion of  the  eruption  elsewhere.  Avoid  watery  injections  and  cleanse  with 
olive  oil.  Apply  boracic  ointment  in  the  acute  stage,  and  later  ung.  hydr. 
nitr.  mit.    Cod-liver  oil,  tonics,  and  good  food  are  often  indicated. 

In  the  chronic  form  of  eczema,  the  integument  lining  the  meatus  and 
covering  the  membrana  tympani  becomes  thickened  and  scaly.  It  may 
cause  impairment  of  hearing.  Apply  strong  ung.  hydr.  nitr.,  or  a  strong 
solution  of  silver  nitrate  ;  arsenic  internally  is  sometimes  useful. 

Polypus. — In  rare  cases  small  fibrous  pedunculated  tumors  spring  from 
the  periosteum  lining  the  osseous  canal,  probably  as  the  result  of  some  irri- 
tation. They  may  cause  impairment  of  hearing.  They  are  readily  removed, 
and,  if  the  base  is  cauterized,  rarely  recur.  The  general  subject  of  aural 
polypi  is  considered  under  the  head  of"  Diseases  of  the  Tympanum." 

Exostoses  sometimes  form  in,  and  almost  occlude  the  meatus,  leading  to 
an  accumulation  of  wax  behind  them.  The  entrance  of  water  into  the  meatus 
by  syringing  or  otherwise  is  to  be  avoided,  and  accumulations  of  wax  must 
be  removed  by  the  fine  hook  or  other  means.  When  hearing  is  much 
impaired,  the  exostoses  may  be  removed  by  means  of  a  dental  drill. 

Sebaceous  tumors  occasionally  prove-  fatal  in  early  life  by  perforating 
the  bone  and  pressing  on  the  brain.  They  give  rise  to  few  symptoms.  If 
discovered,  lay  open  and  remove  the  cyst. 
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Mucous  tubercles  are  occasionally  met  with  in  the  external  auditory 
meatus.    Sprinkle  with  calomel,  and  employ  appropriate  internal  remedies. 

Affections  of  the  Tympanum. 

The  tympanum  is  a  roughly  cubical  cavity,  separated  from  the  intracranial 
cavity  above  by  a  thin  plate  of  bone  only.  Externally  it  is  bounded  by  the 
membrana  tympani ;  on  the  inner  wall  are  the  fenestras  communicating 
through  thin  membranes  with  the  labyrinth.  The  chain  of  ossicles  extends 
across  the  tympanum  from  the  membrana  tympani  to  the  fenestra  ovalis. 
Posteriorly  the  cavity  communicates  directly  with  the  mastoid  cells,  which 
are  in  close  relation  with  the  lateral  sinus.  Anteriorly,  the  -Eustachian  tube 
passes  forward  to  open  in  the  pharynx,  forming  the  only  connection  with  the 
external  air. 

Except  when  the  membrana  tympani  is  ruptured,  direct  treatment  of  the 
tympanic  cavity  can  be  effected  only  through  the  Eustachian  tube.  The 
methods  most  commonly  in  use  for  driving  air  into  the  tympanum  are  based 
upon  the  fact  that  the  slit-like  opening  of  the  Eustachian  tube,  though  closed 
when  in  a  state  of  rest,  is  rendered  patent  by  muscular  action  during  the  act 
of  swallowing,  and  also  by  inflation  of  the  pharynx.  By  Valsalva's  method 
the  patient  makes  a  forcible  expiration,  with  the  mouth  and  anterior  nares 
closed.  By  Politzer's  method,  one  end  of  an  elastic  catheter  is  passed  into 
one  nostril,  and  the  anterior  nares  closed  upon  it:  the  patient  swallows  a 
mouthful  of  water,  and  at  the  same  moment  the  operator  forces  a  jet  of  air 
into  the  pharynx  from  an  elastic  bag  attached  to  the  catheter.  By  either  of 
these  methods  air  can  usually  be  made  to  pass  from  the  pharynx  into  the 
tympanum. 

The  Eustachian  catheter  is  a  shortly  curved  silver  tube,  which  is  held  in 
the  right  hand  and  passed  quickly,  point  downward,  along  the  floor  of  the 
meatus  till  it  strikes  the  spine ;  it  is  then  withdrawn  about  half  an  inch  and 
its  point  turned  outward  and  rather  upward,  when  it  catches  in  the  mouth 
of  the  Eustachian  tube.  The  left  hand  now  holds  the  catheter  steady,  and 
the  right  injects  air  with  a  small  fine-pointed  ball-syringe  which  fits  the 
catheter.  When  the  otoscope  shows  that  air  enters  the  tympanum  a  few 
drops  of  fluid  may  be  run  into  the  catheter  and  blown  into  the  tympanum. 
It  is  now  rarely  used  for  the  purpose  of  simple  inflation,  but  it  is  the  most 
convenient  method  for  fluid  injections.  Its  use  is  not  without  danger  in 
unpracticed  hands. 

The  otoscope  is  a  flexible  tube,  of  which  one  end  is  placed  in  the  patient's 
external  meatus,  the  other  in  the  surgeon's.  When  the  tympanum  is 
inflated,  the  air  can  be  heard  by  the  auscultator  to  enter,  while  moist  sounds 
indicate  the  presence  of  fluid  in  the  cavity. 

Obstruction  of  the  Eustachian  Tubes,  owing  to  extension  of  catarrh 
from  the  pharynx,  is  one  of  the  most  common  causes  of  deafness — hence 
known  as  "  throat  deafness."  Owing  to  the  obstacle  to  the  admission  of  air, 
the  balance  of  pressure  on  the  inner  and  outer  sides  of  the  tympanic  mem- 
brane is  disturbed,  its  own  pressure  on  the  ossicles  is  ill-adjusted,  and  the 
transmission  of  vibrations  to  the  labyrinth  is  interfered  with. 

The  obstruction  may  arise  from  simple  acute  catarrh,  when  it  usually  sub- 
sides spontaneously,  or  requires  at  most  a  few  inflations  of  the  tympanic 
cavity. 

More  commonly  one  of  the  following  conditions  is  present:  1.  Chronic 
catarrh  of  the  pharynx,  arising  from  exposure,  alcohol,  or  one  of  the  exan- 
themata, and  leading  to  the  state  known  as  "  granular  pharynx."  2.  A 
thickened  state  of  the  membrane  in  strumous  children,  associated  with 
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enlarged  tonsils,  and  often  accompanied  by  "  adenoid  growths  "  in  the  upper 
part  of  the  pharynx.  These  growths  consist  of  soft  lymphatic  tissue,  and 
may  be  so  abundant  as  to  occlude  the  posterior  nares. 

The  symptoms  are  those  of  acute  or  chronic  catarrh  with  more  or  less 
deafness,  which  is  usually  bilateral.  The  concavity  of  the  membrana  tym- 
pani  is  increased,  but  its  appearance  is  otherwise  healthy. 

Both  conditions  require  constitutional  treatment.  In  addition,  inflate  the 
tympanum  at  intervals  while  the  deafness  lasts;  apply  astringents  to  the 
pharynx  with  a  curved  brush,  and  use  weak  alkaline  nasal  injections.  In 
strumous  children  examine  digitally  for  adenoid  growths  ;  if  present,  remove 
with  forceps,  or  with  the  nail,  or  a  curette  attached  to  the  finger.  Removal 
of  the  tonsils  may  be  indirectly  beneficial. 

Catarrh  of  the  Tympanum  is  frequently  a  further  stage  of  the  preced- 
ing affection,  the  inflammation  travelling  up  the  Eustachian  tubes.  It  some- 
times commences  independently  in  the  tympanum.  The  rheumatic  and 
gouty  diatheses  are  said  to  predispose  to  it.    It  is  apt  to  be  recurrent. 

The  symptoms  are  usually  not  very  marked.  There  is  impairment  of 
hearing,  slight  pain  in  the  ear,  and  sometimes  tinnitus.  On  examination 
the  membrane  is  found  opaque,  and  the  lower  part  of  the  meatus  rather  in- 
flamed. Moist  sounds  are  heard  through  the  otoscope  during  inflation. 
Perforation  of  the  membrane  is  rare.  After  repeated  attacks  the  mucous 
membrane  of  the  tympanum  becomes  permanently  thickened,  and  inspis- 
sated mucus  hampers  the  movements  of  the  ossicles ;  in  some  cases  the  anky- 
losis occurs  between  them,  or  between  the  stapes  and  fenestra  ovalis.  There 
is  a  dry  chronic  form  of  otitis  media. 

Treat  the  constitutional  condition  and  any  morbid  state  of  the  pharynx. 
Inflate  the  tympanum  periodically.  Mild  astringent  injections  into  the 
cavity  may  be  used.  In  the  most  chronic  form,  injection  of  warm  soda  solu- 
tions and  the  vapor  of  ammonium  chloride  have  been  recommended.  If 
rupture  of  the  membrane  is  threatened,  or  if  there  is  good  reason  to  suspect 
accumulation  of  semi-fluid  mucus,  make  a  small  vertical  incision  in  the  lower 
posterior  part  of  the  membrane.  By  means  of  Valsalva's  method  the  cavity 
can  be  emptied.    The  incision  heals  in  a  few  days. 

Otitis  Media  Purulens  Acuta,  or  acute  purulent  catarrh,  most  often 
occurs  in  children  in  the  course  of  scarlatina ;  less  often  in  connection  with 
one  of  the  other  exanthemata  or  idiopathically. 

The  idiopathic  form  is  the  most  typical.  It  commences  with  violent  pain 
in  the  ear,  more  or  less  deafness  and  tinnitus,  and  fever,  often  high.  The 
meatus  is  red,  swollen,  and  tender ;  the  membrane  dull,  opaque,  and  vascu- 
lar ;  syringing  causes  great  pain.  The  inflammation  usually  goes  on  speedily 
to  suppuration,  and  unless  exit  is  afforded  to  the  pus  by  spontaneous  rupture 
of  the  membrane  or  by  its  incision,  disorganization  of  the  tympanic  cavity 
takes  place  with  necrosis  of  varying  extent  of  the  small  bones.  Inflamma- 
tion may  spread  to  the  mastoid  cells  and  to  the  petrous  bone,  leading  to 
caries  or  necrosis.  It  is  sometimes  accompanied  by  facial  paralysis. 
Death  may  occur  either  immediately  or  after  years  of  chronic  discharge 
from  the  supervention  of  meningitis,  pysemia,  or  abscess  of  the  brain.  When 
the  membrane  ruptures  spontaneously,  perforation  and  a  chronic  discharge 
from  the  ear  (otorrhcea)  usually  persist. 

Treatment. — If  seen  early,  apply  leeches  behind  and  below  the  ear,  fol- 
lowed by  fomentations,  purgation,  and  low  diet.  Occasionally  suppuration 
is  prevented  and  the  attack  subsides. 

More  often  suppuration  occurs  and  the  fever  and  pain  increase.  When 
this  is  the  case,  at  once  relieve  tension  and  secure  drainage  by  a  free  inci- 
sion in  the  lower  posterior  part,  in  the  absence  of  any  sign  of  pointing  else- 
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where.  Apply  hot  fomentations  and  syringe  frequently  with  warm  boracic 
lotion.  The  patient  should,  if  possible,  empty  the  cavity  by  the  Valsalvan 
method.  The  cut  tends  strongly  to  close,  and  must  be  kept  open,  if  neces- 
sary, by  the  insertion  of  a  special  bead. 

If  there  is  pain  in  the  mastoid  process,  with  redness  and  oedema,  even  in 
the  absence  of  definite  signs  of  pus  in  the  tympanum,  make  a  free  vertical 
incision  down  to  the  bone.  If  pus  is  not  reached,  break  into  the  mastoid 
cells  with  the  scalpel,  or,  if  necessary,  with  a  drill,  so  as  to  allow  free  exit 
to  the  discharge  which  is  almost  certainly  present.  The  mastoid  cells  may 
be  emptied  by  Valsalva's  method  of  inflation,  after  closing  the  external 
meatus  on  each  side.  If  the  membrane  is  perforated,  the  cells  may  be 
washed  out  through  the  tympanum,  by  using  a  syringe  with  a  nozzle  accu- 
rately fitting  the  meatus.  The  treatment  of  intracranial  complications — in- 
dicated by  rigors,  headache,  delirium,  convulsions,  or  coma — is  simply  pro- 
phylactic, and  consists  in  local  cleanliness  and  free  drainage. 

Perforation  of  the  Membrana  Tympani  may  result  from  (1)  lacera- 
tion by  violence.  It  often  accompanies  fracture  of  the  petrous  bone ;  but  it 
may  be  caused  also  by  blows  on  the  head,  or  a  box  on  the  ear  ;  by  violent 
blowing  of  the  nose ;  throwing  a  forcible  current  of  air  through  the  Eus- 
tachian tube  ;  by  violent  syringing,  which  may  easily  rupture  a  thinned  and 
dry  membrane ;  by  descent  in  a  diving-bell ;  by  the  introduction  of  foreign 
substances;  and  lastly,  by  loud  noises,  especially  the  discharge  of  cannon. 
Sense  of  shock  in  the  ear,  bleeding,  and  deafness  are  the  immediate  symp- 
toms of  this  accident.  (2)  Perforation  is  most  commonly  the  result  of  acute 
otitis,  and  suppuration  within  the  tympanum.  (3)  Chronic  inflammation 
may  cause  it,  but  more  often  predisposes  to  it. 

The  symptoms  of  aperture  in  the  membrane  are:  deafness;  hemorrhage 
— from  laceration,  discharge  and  sudden  cessation  of  pain — from  perforation  ; 
escape  of  air  through  the  ear  on  blowing  the  nose  forcibly ;  or  the  taste  or 
perception  in  the  throat  of  substances  applied  within  the  meatus.  On  ex- 
amination with  the  speculum,  the  aperture  may  generally  be  seen ;  or  if  the 
tympanum  is  inflated,  air  bubbles  and  mucus  issue  from  it.  The  deafness 
accompanying  perforation  probably  depends  less  on  the  size  of  the  opening 
than  on  the  amount  of  accompanying  morbid  change  in  the  tympanic  cavity. 
In  the  case  of  rupture  by  violence,  the  deafness  is  usually  roughly  propor- 
tional to  the  violence,  and  is  probably  due  as  much  to  injury  of  the  nervous 
apparatus  as  of  the  membrane.  As  perforations  usually  heal,  unless  kept 
open  by  the  passage  of  irritating  secretions,  they  are  almost  invariably  ac- 
companied by  a  discharge  from  the  ear,  which  in  chronic  cases  is  often  fetid. 
This  is  the  usual  cause  of  polypus.  Should  there  be  any  obstacle  to  the  free 
exit  of  discharge,  the  mastoid  cells  and  petrous  bone  may  become  involved 
at  any  stage,  and  caries  or  extensive  necrosis  result. 

The  objects  of  treatment  are  to  prevent  the  accumulation  of  secretion  in  the 
tympanic  cavity,  to  restore  its  lining  membrane  to  a  healthy  state,  and  to 
improve  hearing  by  restoring  the  requisite  support  to  the  chain  of  ossicles. 
To  fulfil  the  two  former  indications,  syringe  twice  daily  with  warm  boracic, 
quinine,  or  sulphate  of  zinc  lotion,  washing  through  from  the  meatus  to  the 
nose,  if  possible.  If  fungous  granulations  are  present,  blow  in  gallic  acid  in 
powder,  or  touch  with  silver  nitrate  fused  on  a  probe,  and  apply  iodoform. 
The  latter  indication  is  fulfilled  by  the  use  of  an  artificial  membrane  com- 
posed either  of  vulcanite,  or  of  a  moistened  pellet  of  cotton-wool.  The  latter 
is  applied  daily  by  the  patient,  and  should  not  be  sufficiently  large  to  occlude 
entirely  the  external  meatus. 

Polypus  is,  as  a  rule,  simply  a  further  stage  of  the  fungous  granulations 
mentioned  above.    Polypi  are  pedunculated,  and  consist  when  young,  of 
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ordinary  granulation  tissue,  and  when  older  of  fibrous  tissue  of  varying  de- 
grees of  firmness.    They  constitute  a  mechanical  impediment  to  hearing  aixl 


Fig.  182. 


Sir  W.  B.  Wilde's  snare  for  polypi. 


lead  to  retention  of  discharge  with  its  attendant  evils.  After  removal  by 
forceps  or  a  snare  (Figs.  182,  183),  they  recur  obstinately.  Their  sites 
should  be  touched  daily  with  some  strong  caustic  (chloracetic  acid)  unless 


Fig.  183. 


Avery's  lever  forceps  for  polypi. 


there  are  no  further  signs  of  growth.  At  the  same  time  the  ordinary  treat- 
ment for  perforation  of  the  membrana  tympani  must  be  assiduously  carried 
out. 

Affections  of  the  Membrana  Tympani  are  rare  as  independent  affec- 
tions. Primary  inflammation  of  the  membrane  may  occur  as  the  result  of 
local  irritation,  such  as  violent  syringing ;  in  these  cases  it  usually  spreads 
to  the  tympanic  cavity. 

Collapse  of  the  membrane  is  generally  a  sequel  of  chronic  catarrh  of  the 
tympanum,  needing  treatment  by  astringent  injections,  etc.  There  is  im- 
pairment of  hearing,  improved  by  inflation,  but  rapidly  returning  as  the 
membrane  sinks  back  towards  the  promontory. 
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Earache  ( Otalgia). — This  term  ought  to  be  restricted  to  signify  neuralgia 
of  the  ear.  Genuine  neuralgia  of  the  ear — occurring  in  fits  of  excruciating 
pain,  shooting  over  the  head  and  face — may  be  distinguished  from  otitis  by 
the  sudden  intensity  of  the  pain,  which  is  not  throbbing — does  not  increase 
in  severity — is  not  attended  with  fever,  and  comes  and  goes  capriciously.  Its 
causes  are  those  of  neuralgia  elsewhere,  including  decayed  teeth.  It  is  by 
no  means  common  ;  what  is  popularly  called  earache  is  usually  of  inflam- 
matory origin. 

The  pain  may  be  temporarily  alleviated  by  the  application  of  liniment  of 
aconite;  croton  chloral  may  be  administered  internally.  Tonics  and  iron 
are  generally  indicated,  and  decayed  teeth  should  be  seen  to. 

Affections  of  the  Internal  Ear  and  Auditory  Nerve. 

The  internal  ear  or  labyrinth  contains  the  ultimate  ramifications  of  the 
auditory  nerve,  and  it  is  here  that  auditory  impressions  are  received  for 
transmission  to  the  brain.  Symptoms  of  nervous  origin  may  be  due  to 
changes  in  the  labyrinth,  in  the  auditory  nerve  or  its  nucleus,  or  in  the  part 
of  the  brain  receiving  impressions  from  it.  With  very  rare  exceptions  these 
symptoms  are  not  amenable  to  treatment  of  any  kind,  and  the  chief  practical 
importance  of  their  diagnosis  is  the  prevention  of  the  patient's  being 
harassed  by  the  useless  application  of  local  remedies  to  the  middle  ear. 

The  chief  symptoms  resulting  from  nervous  changes,  are  deafness,  tinnitus, 
and  vertigo — all  met  with  in  affections  of  the  middle  and  outer  ear. 

Intrinsic  deafness  is  apt  to  be  increased  during  nervous  fatigue  or  exhaus- 
tion ;  it  is  not  relieved  by  inflating  the  tympanum.  If  a  vibrating  tuning- 
fork  be  placed  on  the  vertex  it  is  heard  least  in  the  deaf  ear ;  the  reverse  is 
the  rule  in  extrinsic  deafness. 

Tinnitus  from  intrinsic  causes  is  usually,  though  not  invariably,  of  an 
aggravated  form.  Tinnitus  is  apt  to  be  associated  also  with  those  affections 
of  the  middle  and  outer  ear  which  cause  increased  pressure  of  the  stapes 
upon  the  fenestra  ovalis. 

Each  attack  of  vertigo  of  intrinsic  origin  is  usually  followed  by  further 
diminution  of  hearing  which  is  not  recovered  from. 

Deafness  from  Violence,  such  as  a  blow  on  the  head  or  an  explosion, 
may  occur  with  or  without  rupture  of  the  membrana  tympani.  There  is 
generally  tinnitus ;  and  both  it  and  the  deafness  are  independent  of  rupture 
of  the  membrane.  They  may  in  time  improve  or  be  completely  recovered 
from. 

Otitis  Acuta  Interna  is  an  acute  illness  attacking  children  suddenly 
with  symptoms  of  meningitis.  On  recovery  there  is  complete  and  permanent 
deafness,  and  for  some  time  a  tumbling  gait.  It  is  supposed  to  be  due  to  pus 
in  the  labyrinth,  probably  from  extension  of  inflammation  from  the 
meninges. 

Inherited  Syphilis  is  a  cause  of  deafness,  generally  coming  on  between 
the  age  of  five  and  fifteen.  It  is  almost  invariably  bilateral,  often  extreme, 
and  usually  rapid.    It  is  permanent  and  not  amenable  to  treatment. 

Meniere's  Disease  is  supposed  to  be  due  to  some  affection  of  the  semi- 
circular canals.  The  symptoms  are  vertigo  often  with  vomiting,  and 
tinnitus,  at  first  intermittent,  afterward  in  severe  cases  continuous ;  with  these 
is  increasing  deafness.  The  attacks  may  cease,  the  impaired  hearing  remain- 
ing stationary  ;  or  they  may  cease  only  when  complete  deafness  is  reached. 
Quinine,  pushed  to  cinchonism,  is  said  to  have  been  beneficial. 

Besides  the  above  fairly  well-marked  varieties,  deafness  may  occur  as  a 


516  INJURIES   AND   DISEASES  OF   THE  FACE. 

symptom  of  various  intracranial  lesions ;  it  may  also  come  on  in  the  course 
of  acquired  syphilis  and  pass  off  under  treatment.  Occasionally  complete 
deafness  follows  mumps,  and  may  be  permanent.  In  some  families  there 
seems  a  predisposition  to  deafness  from  slight  causes. 

Sir  W.  B.  Dalby's  Diseases  of  the  Ear,  2d  edition,  has  been  freely  consulted. 


CHAPTER  XXXVII. 

INJUEIES  AND  DISEASES  OF  THE  SOFT  PARTS  OF  THE  FACE. 

Injuries  of  all  kinds  may  affect  the  face,  the  most  serious,  on  the  whole, 
being  gunshot  wounds  and  burns.  Gunshot  and  other  wounds  of  the  part 
are  frequent,  and,  even  though  bones  are  shattered  and  considerable  portions 
carried  away,  the  prognosis  as  regards  life  is  good  if  there  is  no  fissure  ex- 
tending to  the  base  of  the  skull.  In  the  face  more  than  in  any  other  part 
is  deformity  of  importance,  and  this  may  be  extreme  from  actual  loss  of  parts 
and  from  scar-contraclion  ;  the  mere  presence  of  a  scar  may  be  very  un- 
sightly. Ectropion  and  eversion  of  the  lower  lip  are  common,  closure  of  the 
jaws  a  rarer  result  of  scar-contraction. 

Treatment. — Owing  to  its  vascularity,  the  face  tends  strongly  to  heal  by 
first  intention  and  resists  sloughing.  Consequently,  flaps,  no  matter  how 
injured,  must  be  carefully  cleaned,  and  brought  into  the  most  accurate  appo- 
sition, by  a  continuous  horsehair  or  other  fine  suture,  the  needle  being  no 
larger  than  the  thread  necessitates.  Where  there  is  some  loss  of  substance, 
but  the  wound  can  still  be  brought  together,  choose  that  line  for  the  scar  in 
which  its  contraction  will  have  least  effect  upon  the  eyelids,  ala  of  nose,  or 
angle  of  mouth ;  at  right  angles  is  the  best  if  it  is  possible,  and  attention 
must  first  be  paid  to  the  lids.  Asepsis  should  be  obtained  when  no  mucous 
membrane  is  involved,  and  wool-dressings  are  the  best.  Bleeding  stops  after 
short  compression  or  a  suture  will  include  the  points.  In  perforating  wounds 
involving  skin  and  mucous  membrane,  a  fine  continuous  suture  should  include 
the  skin  ;  another  may  take  the  mucous  membrane,  and  perforating  sutures 
of  support  may  be  used,  if  required  by  tension.  Failure  of  primary  union 
often  means  a  muco-cutaneous  fistula.  This  (salivary  fistula)  is  especially 
frequent  when  the  parotid  duct  has  been  opened. 

In  cases  of  loss  of  substance  from  incised  wounds,  it  is  right  at  once  to 
adopt  such  plastic  measures  as  are  best  adapted  to  the  case ;  but  fear  of 
sloughing  prevents  this  in  lacerated  and  contused  injuries. 

When  bones  are  fractured  and  easily  displaced,  they  should  be  wired. 

Deformities  from  injury  or  disease  are  very  frequent. 

Eyelids. — Ectropion,  or  eversion  of  the  lower  lid,  may  be  due  to  paralysis 
of  the  7th,  or  to  hypertrophy  of  the  palpebral  conjunctiva,  and  require  ex- 
cision of  some  of  the  latter  membrane,  or,  in  the  latter  case,  light  pencilling 
of  the  surface  with  mitigated  caustic.  But  the  worst  cases  are  due  to  scar- 
contraction.  The  lid  may  then  be  drawn  far  down  on  the  cheek,  the  eye 
cannot  be  closed,  the  conjunctiva  is  chronically  inflamed,  and  tears  often  run 
down  the  cheek ;  for  the  punctum  does  not  touch  the  globe. 

Treatment. — Earely  a  V-shaped  cut  with  its  point  downward  and  upon  the 
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scar  will  allow  the  lid  to  be  dissected  up,  placed  in  position,  and  kept  so  by 
approximation  of  the  lower  margins  of  the  cut.  More  commonly  the  lid  has 
been  dissected  up,  placed  in  position,  and  the  resulting  wound  filled  by  a 
suitable  flap  twisted  in  from  the  temple.  But  Wolfe's  operation  seems  to  be 
much  better  than  this.  Having  dissected  up  the  lid,  he  keeps  the  eye  closed 
by  two  or  three  silk  sutures  through  the  lids, 
and  then  fills  the  gap  with  a  bit  of  skin,  free 
from  fat,  taken  from  the  front  of  the  forearm 
and  fixed  by  sutures  when  all  bleeding  has 
ceased.  A  moist  boracic  or  a  wool  dressing  is 
used. 

Entropion,  or  inversion  of  the  lids,  may  be 
spasmodic,  especially  in  children  with  photo- 
phobia. Contractile  collodion  on  the  lids  may 
prevent  it,  or  division  with  scissors  of  the  outer 
canthus  (ciliary  part  of  orbicularis)  be  required. 
The  lax  lids  of  old  people  may  be  turned  com- 
pletely in  by  muscular  contraction  ;  here  re- 
moval of  a  strip  of  redundant  skin  generally 
cures.  The  worst  cases  are  from  scar-contrac- 
tion of  the  conjunctiva  in  cases  of  chronic  inflammation.  The  cartilages, 
chiefly  the  upper,  become  incurved.  Expose  it  and  excise  a  wedge-shaped 
slice  along  its  whole  length  and  reunite  the  skin  by  sutures.  Should  this 
not  succeed,  split  the  cartilage  and  remove  the  outer  half  with  the  hair- 
bulbs. 

Congenital  or  otherwise  irremediable  Ptosis  may  be  relieved  by  excision 
of  a  strip  of  skin. 

Nose. — A  part  or  the  whole  of  a  nose  destroyed  by  disease  or  accident 
may  be  restored  by  transplantation  of  skin  from  an  adjoining  part ;  but 
when  the  loss  is  due  to  scrofulous,  lupous,  or  syphilitic  ulceration,  at  least  a 
year  should  elapse  after  healing  before  any  plastic  operation  is  done,  lest  the 
disease  should  recur. 

Total  Rhinoplasty. — The  whole  nose  is  best  replaced  from  the  forehead  by 
the  Indian  method.  Cut  a  piece  of  brown  paper  to  the  shape  of  the  nose 
spread  out  flat,  and  one-fourth  too  large  for  the  patient ;  from  this  trace  the 
outline  on  the  forehead,  the  stalk  of  the  pear-shaped  flap  being  rather  long, 
and  wide  enough  to  reach  from  beyond  the  mid-line  of  the  nose  on  one  side 
to  the  eyebrow  on  the  other  ;  the  flap  may  incline  a  little  to  one  side.  Pare 
the  margins  of  the  nose  thoroughly  by  a  knife  held  parallel  to  the  mesial 
plane ;  and  if  there  is  any  of  the  ala  left,  split  it  off  from  the  rest  by  a  cut 
in  the  groove  above  it.  Dissect  up  the  frontal  flap,  taking  everything  down 
to  the  periosteum,  and  making  the  knife  incline  slightly  to  the  mesial  plane 
as  the  sides  are  cut;  a  wider  surface  which  fits  the  nasal  margins  well  is  thus 
obtained.  Bleeding  is  free,  and  requires  sponge-pressure  on  the  frontal 
wound.  Twist  the  flap  into  position,  lengthening  the  cut  near  the  eyebrow 
but  not  turning  it  in  toward  the  nose,  and  continuing  the  other  cut  down  the 
mid-line  of  the  nose,  thus  forming  a  groove  for  the  stalk  of  the  flap  to  lie  in. 
Fix  the  flap  in  position  by  a  close  continuous  horsehair  suture,  and  sew  the 
remains  of  the  alee  to  the  lower  margin  of  the  flap,  to  which  they  form  the 
most  natural  border.  The  columna  may  be  formed,  now  or  later,  by  a  strip 
from  the  forehead,  brought  down  with  the  flap,  or  from  the  upper  lip.  Now 
brine  together  the  three  angles  of  the  frontal  wound  with  harelip  sutures ; 
the  skin  is  so  movable  that  little  raw  surface  need  be  left.  Lastly,  support 
the  nostril  with  a  little  antiseptic  wool,  to  be  removed  next  day,  and  cover 
the  whole  nose  with  wool  to  keep  it  warm.    If  it  become  blue  and  cold  from 


Fig.  184. 


Ectropion  caused  by  scar. 
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venous  obstruction,  look  carefully  to  the  pedicle ;  if  nothing  can  be  done 
there,  the  loosening  of  a  suture,  or  pricking  the  flap  freely,  may  prove  bene- 
ficial. The  danger,  of  course,  is  that  more  or  less  sloughing  may  occur.  The 
flap  shrinks  much  as  time  goes  on.  The  stalk  may  ultimately  need  paring 
to  make  it  lie  smooth.  The  result  is  often  such  a  hideous  deformity,  that  it 
is  questionable  whether  a  celluloid  noose,  held  on  by  a  spectacle  frame,  is 
not  to  be  preferred. 

To  restore  the  septum  or  columna  it  is  best  to  cut  a  strip,  a  quarter  of  an 
inch  wide,  from  the  centre  of  the  upper  lip.  The  incisions  run  in  the  con- 
vexities on  either  side  of  the  median  groove,  and  below  they  turn  sharply  in 
to  the  middle,  along  the  line  of  the  red,  and  then  through  this.  Divide 
the  frsenum  well,  and  turn  up  the  strip ;  split  its  end  a  little,  and  attach  it, 
spread  out,  to  the  vivified  edge  of  the  nose ;  the  mucous  surface  will  soon 
become  pale  and  skin-like.  Now  bring  in  the  side  of  the  lip,  first  making 
short  cuts  up  and  out  from  the  base  of  the  central  strip,  that  it  may  not  be 
constricted,  and  secure  the  halves  as  in  harelip.  The  saved  bits  of  prolabium 
restore  the  central  prominence  of  the  lip,  and  the  result  is  very  good. 

When  only  one  ala  nasi  is  destroyed,  skin  may  be  measured  out  on  the 
cheek,  and  raised  to  supply  the  defect.  But  if  both  are  lost,  or  the  cheeks 
spare  and  thin,  it  is  better  to  supply  their  place  from  the  forehead.  The  slip 
which  connects  the  engrafted  portion  with  the  forehead  will  be  long  and  thin, 
and  to  maintain  its  vitality,  a  groove  may  be  made  to  receive  it  on  the  dor- 
sum of  the  nose.  When  union  has  occurred,  this  connecting  slip  may  be 
raised  and  cut  off,  and  the  groove  closed  by  sutures. 

Depression  of  the  apex  may  be  remedied  by  restoration  of  the  columna.  If 
more  is  necessary,  separate  the  ala3  and  cheeks  widely  from  the  upper  jaws, 
by  a  narrow  knife  passed  between  the  lip  and  jaw,  and  draw  the  cheeks  in 
toward  the  mid-line  by  Lister's  button-sutures — one  passed  from  one  naso- 
labial fold  to  the  other,  one  or  two  between  the  grooves  separating  the  alae 
from  the  cheeks.  In  seven  to  ten  days  the  cheeks  have  united  in  their  new 
position,  and  push  forward  the  nose. 

For  Depression  of  the  Bridge  there  is  no  satisfactory  remedy.  Improve- 
ment may  result  from  cutting  a  mesial  groove,  and  implanting  a  division  of 
frontal  flap.  We  are  not  aware  that  division  of  the  septum,  as  in  Rouge's 
operation  (p.  525),  and  forcible  elevation  of  the  bones  with  rubber-sheathed 
forceps  has  ever  been  tried. 

Deviation  of  the  septum  may  obviously  block  a  nostril  and  turn  the  tip  of 
the  nose  to  the  opposite  side.  By  cutting  off  the  apex  of  the  prominence, 
freely  scoring  the  cartilage  in  a  radiating  manner,  bending  or  breaking  it 
into  place,  and  keeping  it  there  with  antiseptic  wool  plugs,  relief  may  be 
given. 

Cheeks. — Muco- cutaneous  fistula}  must  be  treated  by  paring  and  bringing 
together  the  edges,  or  by  twisting  or  gliding  a  flap  or  flaps  to  cover. 

Salivary  fistula  sometimes  forms  when  the  parotid  or  submaxillary  duct, 
or,  rarely,  the  gland,  has  been  perforated  by  a  wound  or  ulcer;  then  saliva 
dribbles  out  on  the  cheek. 

Treatment. — First,  a  good  passage  must  be  established  from  the  duct  into 
the  mouth,  by  passing  a  probe  through  the  buccal  orifice  of  the  duct  into  the 
strictured  part,  and  gradually  dilating  it ;  or,  if  this  cannot  be  done  by 
puncturing  the  mouth  through  the  fistula  in  two  places,  passing  a  piece  of 
flexible  wire  through  the  apertures,  and  securing  the  two  ends  in  the  mouth 
by  a  twist.  When  a  sufficient  opening  into  the  mouth  has  been  established 
the  edges  of  the  fistula  may  be  pared,  dissected  up,  so  that  they  may  be 
shifted,  and  brought  together  in  a  straight  line.  In  slight  cases  a  fine  cau- 
tery may  be  passed  round  the  edge  to  make  it  contract.    If  these  fail,  the 
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aperture  may  be  covered  with  a  flap  of  skin  raised  from  the  adjoining 
parts. 

Lips. — Eversion  of  the  lower  lip  commonly  results  from  burns  of  the  neck 
and  chin,  and  the  lower  teeth  are  forced  outward  into  a  horizontal  position 
by  the  tongue.    Byrne's  operation  (p.  195)  is  the  best. 

Contraction  of  the  oral  opening  may  necessitate  its  enlargement  by  a  cut  at 
either  end,  mucous  membrane  being  sewn  to  skin  to  prevent  reunion. 

Malformations. — The  face  is  formed  thus:  in  the  fifth  to  sixth  week 
the  fronto-nasal  process  grows  down  from  the  base  of  the  rudimentary  skull, 
between  the  nasal  pits  on  the  ends  of  the  anterior  cerebral  vesicles ;  it  over- 
hangs the  mouth,  and  forms  the  nose  and  central  portion  of  the  upper  lip, 
whilst  in  a  process  from  the  base  of  the  skull  behind  it,  the  nasal  septum 
and  intermaxillary  bones,  each  bearing  two  incisor  teeth,  develop.  Below, 
the  mouth  is  bounded  by  the  first  visceral  or  mandibular  arch,  which  reaches 
the  skull  at  either  end,  and  gives  rise  to  the  lower  jaw  and  lip.  From  this 
arch,  near  the  skull  on  either  side,  a  plate  (maxillary)  grows  horizontally 
inward  below  the  eye,  and  ultimately  blends  with  the  fronto-nasal  process, 
completing  the  orbit,  cheek,  and  upper  lip.  The  maxillary  process  produces 
the  upper  jaw,  and  from  its  inner  surface  the  palatine  process  grows  toward 
the  mid-line. 

Macrostoma,  or  prolongation  of  the  angle  of  the  mouth  upward  and  out- 
ward, results  from  arrested  union  between  the  maxillary  and  mandibular 
plates.  A  slight  degree  is  not  uncommon,  and  gives  a  good-humored  look  ; 
marked  examples  are  rare,  and  may  be  remedied  by  paring  the  edges,  and 
bringing  them  together  as  far  as  need  be. 

Harelip  is  by  far  the  most  important  deformity  of  the  face.  It  may  be 
single  or  double,  according  as  the  maxillary  fails  to  join  the  fronto-nasal  pro- 
cess on  one  or  both  sides.  Single  harelip  varies  from  a  slight  notch  in  the 
red  border  to  a  cleft  running  through  the  lip  into  the  nostril,  and  is  almost 
always  to  one  side  of  the  raid-line,  a  median  fissure  being  possible  only  when 
the  fronto-nasal  process  is  absent  below;  in  double  harelip,  the  clefts  are 
almost  always  complete  into  either  nostril,  and  between  them  is  the  lunula, 
or  part  of  the  lip  developed  from  the  fronto-nasal  process,  resting  upon  a 
rounded  bony  nodule — the  intermaxillary  bones — attached  to  the  mesial  sep- 
tum of  the  nose.  Often  the  intermaxillary  process  projects  greatly,  being 
attached  to  the  columna  of  the  nose.  In  these  cases  there  is  always  complete 
cleft  of  the  palate,  which  often  accompanies  single  complete  harelip  also. 
This  and  other  malformations  are  often  attributed  to  maternal  impressions; 
usually  these  occur  too  late  to  have  any  effect,  for  the  lips  and  palate  are 
complete  about  the  tenth  week. 

Treatment. — Infants  have  been  operated  on  successfully  a  fewr  hours 
after  birth ;  but  as  they  bear  even  slight  losses  of  blood  ill,  it  is  best  to  wait 
till  the  third  to  sixth  week,  or  later  if  they  are  weakly.  As  in  all  other 
plastic  operations,  a  good  state  of  health  and  freedom  from  all  local  trouble 
(thrush,  ulceration,  etc.)  are  essential  to  success.  Very  rarely  a  child  dies 
after  an  operation  for  harelip,  previous  starvation,  aided  by  broncho-pneu- 
monia, being  the  usual  cause. 

Chloroform  should  be  given,  and  the  surgeon  either  stands  above  the 
head,  or  sits  opposite  the  nurse  and  takes  the  head  upon  his  knees. 

In  single  harelip,  complete  or  almost  complete  into  the  nostril,  first  detach 
the  lip  freely  from  the  bone  on  either  side  of  the  cleft ;  then  pare  the  edges. 
Seize  one  lower  corner  of  the  cleft  with  artery  forceps,  stretch  the  edge  of 
the  cleft,  pierce  it  with  a  narrow  knife  just  under  the  nose  and  cut  down- 
ward ;  proceed  similarly  on  the  other  side,  and,  lastly,  vivify  the  notch  in 
incomplete  cases.  It  is  better  to  remove  too  much  of  the  margin  rather  than 
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too  little,  and  the  knife  should  describe  the  segment  of  a  small  circle  as  it 
travels  from  above  down,  turning  sharply  in  below,  rather  than  the  straight 
lines  shown  in  Fig.  185 ;  thus  a  bit  of  red  border  will 
Fig.  185.  be  saved  inferiorly,  and  the  edges,  when  brought  to- 

gether in  a  straight  line,  will  deepen  the  lip.  During 
the  paring,  bleeding  is  controlled  by  the  fingers  of  an 
assistant  pinching  the  thickness  of  the  upper  lip,  or 
preferably,  by  bull-dog  forceps  applied  near  the  angles. 
To  bring  the  edges  together,  one  or  two  harelip  sutures 
(Fig.  45)  are  usually  employed,  the  first  pin  being  passed 
through  the  skin  one-third  inch  from  the  raw  edges,  and 
beneath  the  cut  ends  of  the  coronary,  care  being  taken 
as  to  the  fit  at  the  free  border ;  one  or  two  fine  silk 
piete ;  showing  paring  of  stitches  are  passed  through  the  edges  of  the  prolabium, 
edges!  and  then  a  continuous  horsehair  suture  (passed  with  a 

fine  needle)  holds  the  skin  edges  together.  Lastly, 
paint  round  and  across  the  wound  with  contractile  collodion,  seeing  that 
none  enters  it.  The  pins  are  removed  after  forty-eight  hours,  the  silk  and 
collodion  being  left  undisturbed.  In  many  incomplete  cases,  pins  are 
unnecessary  and  their  scars  may  be  avoided ;  and,  where  sutures  of  support 
are  required,  many  prefer  a  small  button  suture,  introduced  an  inch  from 
the  cleft.  In  any  case  the  retracting  action  of  the  zygomatici  should  be  met 
thus :  cut  two  figure-8  bits  of  strapping,  quite  narrow,  centrally ;  fix  one 
end  of  each  on  to  a  cheek  ;  pass  the  free  end  of  one  through  a  slit  in  the 
centre  of  the  other,  and  by  pulling  on  the  ends  draw  the  cheeks  down  and 
in,  and  pucker  the  lip  ;  make  the  centres  rest  on  the  point  of  the  chin  and 
fix  the  free  ends  on  top  of  the  attached  ones.  Linen  may  be  similarly  used 
with  collodion. 

If  union  fails,  the  pins  may  be  reinserted,  or  the  edges  may  be  kept  to- 
gether by  strapping  as  above  and  across  the  lip  ;  union  by  granulation  gives 
a  less  satisfactory  scar.  Every  endeavor  must  be  used  to  prevent  crying 
during  healing ;  sucking  is  permissible. 

The  following  modifications  must  be  noted.  Nelaton  treated  a  notch  in 
the  lip  by  cutting  a  j\  above  it,  everting  the  and  sewing  the  raw  edges 
together.  Some  preserve  part  or  all  of  the  parings  of  the  edges,  turn  them 
down  and  sew  them  together.  In  many  cases  one  side  of  the  cleft  is  vertical, 
the  other  oblique ;  it  is  then  a  good  plan  to  pare  the  former,  as  shown  in 
Fig.  185,  without  making  the  little  cut  at  the  end,  but  to  remove  the  red 
border  completely  from  the  latter ;  it  will  then  be  found  that  when  the  edges 
come  together  a  raw  surface  is  left  on  the  free  border  of  the  oblique  side 
which  accommodates  the  paring  from  the  straight  side. 

The  result  cannot  be  regarded  as  good  unless  there  is,  not  only  no  notch 
in  the  free  border,  but  an  actual  prominence ;  for  the  scar  contracts  and 
does  not  grow  with  the  rest  of  the  lip,  so  that  ultimately  a  notch  forms.  It 
may  be  remedied  by  Nelaton's  operation. 

When  the  harelip  is  double  many  more  difficulties  arise — the  gap  is  wider, 
the  intermaxillary  bones  projecting,  the  nose  more  flattened  on  the  face. 

First,  as  to  the  intermaxillary  process :  Fergusson  used  to  cut  it  off,  finding 
that,  if  bent  back,  the  incisors  would  not  align  with  the  other  teeth  ;  but  it 
is  well  to  preserve  it,  as  it  gives  a  better  shape  to  the  upper  jaw  and  sup- 
ports the  lip.  To  bend  it  into  position  between  the  maxilla?,  make  a  one- 
inch  cut  along  the  lower  edge  of  the  septum,  behind  the  process;  with  an 
elevator  raise  the  periosteum  and  both  naso-palatine  arteries  from  the  sep- 
tum ;  with  scissors  cut  out  a  wedge  of  the  septum  having  its  base  below  and 
wide  enough  to  permit  the  necessary  movement  of  the  process. 
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Next,  is  the  lunula  to  be  used  in  the  lip,  or  to  make  a  columna?  If  the 
side  pieces  will  come  together  fairly  without  it,  dissect  it  up,  fashion  it  into 
a  columna  and  fix  its  free  vivified  margin  between  the  side  pieces ;  thus  the 
tip  of  the  nose  will  be  fairly  raised.  But  if  material  is  scanty,  pare  the 
lunula  into  a  square,  the  columna  occupying  the  fourth  side ;  cut  and  pre- 
serve a  rather  wide  paring  from  the  side  pieces ;  secure  the  side  pieces  by 
pins  and  sutures  to  the  side  of  the  lunula  and  unite  the  parings  below  its 
lower  border.    The  nose  will  be  much  depressed. 

Lastly,  flattening  of  the  nose  cannot  be  avoided  if  no  columna  can  be  made  ; 
but  the  alse  should  be  dissected  up  freely  from  the  maxillse,  the  clefts  pared 
to  the  very  top,  and  the  alse  slid  in  and  sewn  to  the  columna.  The  tip  rises 
to  a  certain  extent  subsequent  to  the  operation. 

Hypertrophy  of  the  Nose. — The  nose  is  specially  liable  to  irregular 
general  increase  of  its  soft  coverings,  which  form  tuberous  masses  that  grow 
slowly  and  painlessly.  The  organ  is  red,  small  veins  are  dilated,  and  the 
sebaceous  follicles  are  enlarged  and  secrete  profusely.  There  is  usually  a 
history  of  free  living. 

Treatment  consists  in  first  cutting  down  to  the  cartilage  in  the  mid-line, 
and  then  shaving  the  morbid  tissue  off  close  to  the  cartilage,  whilst  an 
assistant  distends  the  nostril  with  his  finger  and  warns  the  surgeon  against 
a  too  near  approach  to  the  interior.  Bleeding  may  be  free,  and  must  be 
stopped  by  ligature,  pressure,  or  hot  water.  The  part  granulates  and  skins 
over  smoothly. 

Inflammations  of  all  kinds  may  affect  the  face  and  reach  any  degree  of 
intensity.  Certain  occur  with  special  frequency.  Thus  patches  of  scrofulous 
eczema  and  impetigo  contagiosa  are  very  common,  and  often  lead  to  infection 
of  glands ;  removal  of  scabs,  and  antiseptic  ointment,  and  attention  to  the 
general  health  soon  cure.  The  upper  lip  is  the  special  seat  of  herpes  febrilis ; 
and  herpes  zoster  may  occur  along  the  branches  of  the  fifth,  especially  the 
supra-orbital  and  infra-orbital.  Cellulitis  and  acute  abscess  usually  result 
from  wound  ;  chronic  abscess  in  connection  with  diseased  bone.  Erysipelas 
may  seem  to  arise  in  the  face  without  wound  fp.  151).  Facial  carbuncle  has 
been  described  (p.  212);  also  malignant  pustule  (p.  208),  which  is  specially 
common  here.  Syphilis  may  occur  as  a  primary  sore,  especially  on  the 
lip,  by  infection  from  mucous  tubercles  in  kissing,  and  on  the  lids  in  babies, 
from  women  with  mucous  tubercles,  using  their  saliva  to  remove  scabs  or 
discharge ;  secondary  rashes  are  frequent,  and  often  choose  the  forehead,  near 
the  hair ;  tertiary  ulcers  form  in  debilitated  subjects  and  may  destroy  exten- 
sively, the  nose  and  its  cartilages  most  commonly  suffering.  The  diagnosis 
must  then  be  made  from  Lupus,  of  which  the  face  is  the  special  seat  (p.  212), 
and  scrofuloderma. 

New  Growths  and  Cysts. — Many  forms  occur  on  the  face,  if  the  bones 
are  included.  Simple  connective-tissue  growths  are  not  common ;  fatty  tumors 
are  the  most  so,  and  then  ivory  exostoses.  Primaiy  sarcomata  are  common  in 
the  bones,  but  not  in  the  soft  parts.  Nczvi,  superficial  and  deep,  are  specially 
frequent,  sometimes  growing  rapidly  in  the  most  awkward  places,  as  the  eye- 
lids or  lip.  Hairy  moles  are  often  connected  with  these.  Warts  are  common, 
and  small  sebaceous  adenomata  occasionally  occur.  Sebaceous  cysts  are  fre- 
quent, and  also  mollmcum  contagiosum  (p.  215).  The  cancers  of  the  face  are 
squamous  epithelioma  and  rodent  ulcer.  For  particulars  of  the  tumors,  see 
Chapter  X. 

Certain  retention-cysts — Meibomian  Cysts — of  the  eyelids  demand  special 
notice.  These  small  cystic  tumors  are  very  common,  and  often  multiple ; 
they  arise  in  connection  with  the  Meibomian  glands  of  either  lid,  owing  to 
obstruction  of  the  ducts.    They  form  firm,  spherical,  painless  tumors,  fixed 
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to  the  tarsus,  the  skin  being  freely  movable  over  them,  and  contain  a  thin 
fluid  or  a  soft  gelatinous  or  caseous  mass.  Not  infrequently  they  suppurate, 
bursting  through  the  conjunctiva,  but  occasionally  externally.  They  gener- 
ally possess  no  distinct  wall,  so  cannot  be  dissected  out. 

Treatment. — The  lid  should  be  everted,  a  small  crucial  incision  made  into 
the  tumor  through  the  conjunctiva,  and  the  contents  removed  with  a  small 
scoop  or  curette.  The  cavity  fills  with  blood,  which  in  a  few  days  is  ab- 
sorbed, and  the  swelling  disappears. 

Rodent  Ulcer,  the  anatomical  relation  of  which  to  epithelioma  is  so 
very  close,  finds  its  special  seat  upon  the  skin  of  the  face ;  it  may  occur  with 
epithelioma  of  the  lip  or  other  mucous  surface.  For  its  clinical  history,  see 
p.  142.  Complete  excision  is  the  proper  treatment;  only  when  this  is  pos- 
sible should  recourse  be  had  to  caustic  pastes  (p.  147),  which  must  be  freely 
applied. 

Epithelioma  of  the  Lip. — Occasionally  a  growth  upon  the  skin  of  the 
face  has  not  only  the  structure  (p.  144)  but  also  the  clinical  course  of  epi- 
thelioma ;  but  it  is  upon  the  mucous  membranes,  and  especially  upon  the 
lower  lip,  in  this  region  that  typical  epithelioma  occurs.  Men  are  affected 
much  more  often  than  women  (1  female  in  61,  v.  Winiwarter)  ;  but  women 
are  said  to  suffer  much  more  often  in  Ireland,  where  many  smoke  short,  un- 
protected, clay  pipes.  The  irritation  of  these  certainly  seems  an  effective 
cause,  but  non-smokers  often  suffer.  It  affects  the  lower  rather  than  the 
upper  classes,  and  countrymen  rather  than  townsfolk.  The  upper  lip  is 
very  rarely  attacked ;  I  have  seen  a  wart  upon  it  in  a  cornet-play,  on  whose 
lowyer  lip  was  an  epithelioma,  which  had  begun  as  a  w'art.  Hiiter  saw  no 
case  among  more  than  100,  and  this  is  the  experience  of  most;  yet  v.  Wini- 
warter records  5  cases  among  62. 

Symptoms. — The  disease  begins  as  an  indurated  crack  or  ulcer,  as  a  wart 
or  superficial  hardness,  upon  the  prolabium  (Fig.  186),  or  where  this  joins 
the  skin.    The  patients  are  usually  past  mid-life,  but  cases  are  recorded  as 

early  as  twenty-one,  and  such  are,  as  a  rule,  very 
Fig.  186.  malignant  and  of  rapid  course.    Often,  in  older 

patients,  the  growth  remains  for  a  long  time  almost 
stationary  or  slowly  progressing,  covered  with  a 
scab  of  epithelium  and  discharge,  which  is  occa- 
sionally cast.    In  its  spread  it  may  involve  the 
whole  chin  and  upper  lip,  the  jaw  and  floor  of  the 
mouth,  by  direct  extension  ;  and,  sooner  or  later, 
the  submental  and  submaxillary  glands  swell,  and 
Epithelioma  of  the  lower  lip.       finally  the  cervical ;  generalization  is  rare.  Pain, 
difficulty  in  taking  food,  and  cachexia  destroy  life. 
Diagnosis. — Rarely  a  slightly  indurated  simple  fissure  is  met  with  in  the 
aged  ;  it  must  be  treated  with  an  antiseptic  ointment  and  anxiously  watched. 
The  chief  difficulty  is  with  primary  syphilitic  sores  of  the  lip,  before  any 
secondary  symptoms  develop.    If  the  symptoms  are  uncertain,  mercury  must 
be  pushed,  and  if  it  fail  to  do  good  in  two  or  three  weeks,  excise. 

Prognosis. — This  is  more  favorable  than  in  epithelioma  of  any  other 
mucous  surface,  especially  in  cases  of  slow  progress,  excised  freely  before 
glands  are  involved. 

Treatment. — Excision,  as  early  as  possible,  together  with  half  an  inch 
of  apparently  healthy  tissue  all  round,  no  regard  being  paid  to  the  patient's 
appearance.  The  cuts  usually  form  a  V,  or  three  sides  of  an  oblong.  The 
sides  of  the  V  can  often  be  brought  together  by  wire  or  harelip  sutures;  if 
not,  curved  cuts  down  and  back,  from  the  angles  of  the  mouth  to  below  the 
jaw,  and  dissecting  up  of  the  flaps,  will  permit  their  approximation  (Jaesche). 
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The  square  excision  is  more  difficult  to  make  up  for;  two  oblong  flaps  may 
1  be  twisted  down  from  the  naso-labial  fold  (Langenbeck),  or  a  modified 
Syme's  operation  (p.  195)  may  be  done. 

Enlarged  glands  must  be  carefully  sought  with  one  finger  in  the  mouth 
and  others  outside.  Enlargement  must  not  be  attributed  to  "  irritation  ;  "  it 
is  much  more  probably  epithelioma,  and  delay  is  fatal.  The  surgeon  may 
thiuk  fit  to  extirpate  apparently  healthy  glands.  The  submental  are  easily 
reached ;  but  those  (three  or  four)  between  the  submaxillary  and  the  jaw 
are  troublesome,  because  close  to  the  facial  artery  and  vein ;  glands  on  both 
sides  may  be  affected.  If  the  jaw  is  invaded,  or  a  gland  is  adherent  to  it, 
the  piece  should  be  excised  ;  even  when  a  case  has  gone  so  far  as  this,  a  good 
result  may  be  obtained. 

Affections  of  the  Nasal  Cavities. 

Foreign  Bodies  may  be  removed  from  the  nose  by  a  small  scoop  or  bent 
eye-probe,  either  through  the  nostrils,  or  by  pushing  them  back  into  the 
throat.    The  removal  should  be  effected  as  early  as  possible. 

Epistaxis,  or  Hemorrhage  from  the  Nose. —  Causes:  (1)  injury;  (2) 
ulceration,  often  seen  in  scrofulous  and  syphilitic  ozsena;  (3)  chronic  Bright's 
disease,  with  hypertrophy  of  the  heart ;  (4)  cirrhosis  of  the  liver  with  jaun- 
dice ;  (5)  splenic  leukaemia ;  (6)  acute  infective  fevers,  especially  typhoid  ; 
(7)  all  hemorrhagic  diseases,  and  especially  scurvy,  purpura,  and  haemo- 
philia ;  (8)  it  may  be  vicarious,  occurring  especially  at  puberty  or  the 
menopause — sometimes  in  pregnancy.  But  the  majority  of  cases  are  not 
accounted  for  by  the  above  ;  a  single  attack  with  a  congestive  headache,  or 
the  onset  of  a  cold  in  the  head  is  common.  In  other  cases  epistaxis  is 
"  habitual,"  the  patients  being  sometimes  very  anaemic,  at  others  plethoric ; 
and  in  the  latter  it  often  relieves  feelings  of  fulness  in  the  head.  The  blood 
is  thought  usually  to  escape  from  varicose  veins  on  the  turbinate  bones,  but 
the  varix  at  least  is  doubtful. 

Symptoms. — Blood,  usually  bright,  drops  or  flows  from  one  or  both 
nostrils,  but  even  in  the  latter  case  proceeds,  as  a  rule,  from  one  side  passing 
round  the  septum  behind  ;  the  quantity  lost  may  be  very  large,  causing  even 
fatal  syncope,  or  the  attacks  may  be  less  severe,  but  frequent,  producing 
extreme  ansemia  and  exhaustion.  Much  of  the  blood  may  be  swallowed 
when  the  patient  is  lying  asleep,  and  be  either  vomited  or  passed  by  stool ; 
it  is  possible  that  'none  may  escape  from  tbe  anterior  nares. 

Treatment  of  an  Attack. — Try  the  following  methods  in  succession. 
Let  the  patient  sit  up,  if  not  fainting,  hang  the  head  a  little  forward,  and 
raise  the  arms  above  the  head  for  a  time.  Sponge  the  face  with  iced  water 
and  apply  ice  to  the  nape  of  the  neck  whilst  the  feet  are  in  a  hot  mustard 
bath.  Irrigate  the  nostrils  with  iced  water,  and  afterwards  with  water  con- 
taining a  little  liq.  ferri.  perchlor.,  alum,  or  tannin  (sj  of  each  ad  |j).  Cause 
powdered  tannin  to  be  snuffed  up,  after  all  clot  has  been  washed  out.  All 
blowing  of  the  nose  and  muscular  effort  must  be  forbidden.  These  means 
failing,  see  if  pressure  on  one  or  other  lateral  nasal  cartilage  will  arrest  the 
bleeding ;  if  it  does,  plugging  one  or  both  anterior  nares  well  with  a  narrow 
strip  of  boracic  lint  may  stop  it.  If  not  plug  both  nares  upon  the  bleeding 
side  only,  if  this  can  be  recognized  by  the  history  or  otherwise.  It  is  best 
done  by  inflating  a  Howard's  India-rubber  bag  introduced  collapsed  upon  a 
probe  (British  Medical  Journal,  December  3,  1881).  If  no  bag  is  at  hand, 
pass  Bellocq's  camda  (Fig.  187),  or  an  elastic  catheter — either  bearing  a 
short  loop  of  string — through  the  nose  into  the  pharynx,  seize  the  loop  in 
the  mouth  and  attach  to  it  by  a  rather  long  double  string  a  piece  of  sponge 
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measuring  one  and  one-quarter  by  two-thirds  of  an  inch.  Withdraw  the 
instrument,  and  by  means  of  the  string  and  a  finger  in  the  naso-pharynx, 
place  the  sponge  in  the  posterior  naris.  Next  plug  the  nostril  with  cotton 
or  lint,  tie  the  two  strings  over  the  plug  in  a  bow,  and  leave  all  undisturbed 


in  severe  cases  for  two  days.  For  the  posterior  plug,  the  strings  should  be 
passed  through  the  sponge  and  tied  on  each  side,  so  as  to  constrict  it  less 
centrally ;  and  one  of  the  posterior  strings  should  be  left  long  and  hanging 
from  the  mouth  ;  by  it  the  plug  may  readily  be  withdrawn.  In  doing  this, 
it  is  wise  to  attach  to  an  anterior  string  a  fresh  thread  and  to  leave  it  in  situ, 
if  a  second  plugging  is  likely  to  be  required. 

Kidney,  liver,  or  general  disease  must  be  treated  according  to  the  methods 
of  medicine.    Tincture  of  hamamelis  deserves  a  trial  in  all  habitual  cases. 

Watery  Discharge. — Rarely,  profuse  discharge  of  watery  fluid,  lasting 
many  days  or  months,  occurs  from  one  nostril,  and  in  two  cases  (Paget, 
Trans.  Clin.  Soc,  vol.  xii.)  polypi  in  the  antrum  have  been  found  post-mortem. 
Astringent  lotions  and  inhalations  of  iodine  are  used. 

Rhinitis,  or  inflammation  of  the  nasal  mucosa,  is  often  spoken  of  as 
coryza,  from  the  discharge  which  forms  a  prominent  symptom.  Acute  coryza 
usually  arises  from  a  "cold  in  the  head,"  and  its  symptoms  are  but  too  well 
known.  It  appears  to  be  an  infective  inflammation  to  which  some  are 
specially  liable.  This  tendency  may  sometimes  be  removed  by  a  course  of 
Turkish  baths  ;  one  will  often  stop  an  attack,  or  sweating  may  be  induced 
by  homely  methods  and  a  full  dose  of  pulv.  ipecac,  co.  Small  doses  of 
quinine  often  relieve ;  and  sneezing  may  be  stopped  by  painting  the  mucosa 
with  cocaine  (five  per  cent.).  Other  causes  are  measles,  diphtheria  (nasal), 
farcy  (p.  103),  gonorrhoea,  and  hay-fever,  which  is  due  to  the  irritation  of  the 
pollen  of  flowering  grasses  (Blackley).  Antiseptic  douches  form  the  treat- 
ment, and  hay-fever  may  be  guarded  against  by  a  respirator  of  several  folds 
of  crape. 

Chronic  Rhinitis  occurs  at  all  ages,  and  is  usually  tubercular,  syphilitic,  or 
traumatic ;  some  cases  are  attributed  to  gout,  and  a  few  to  arsenic  in  wall 
papers,  etc.  Adenoid  growths  in  the  naso-pharynx  may  cause  a  nasal  dis- 
charge. The  mucous  membrane  thickens  much,  and  the  lower  turbinate  is 
seen  as  a  red  mass  blocking  the  nostril;  polypi  may  form  ;  ulcers  are  often 
present,  and  they  may  cause  caries  or  necrosis.  The  most  extensive  destruc- 
tion of  the  superficial  and  deep  parts  of  the  nose  may  thus  be  produced  both 
in  struma  and  syphilis,  congenital  or  acquired.  Primary  affections  of  the 
bones  also  occur,  leading  to  perforation  of  the  septum  or  hard  palate,  or 
necrosis  of  single  bones.  Treat  any  general  state,  for  this  is  the  most  im- 
portant part.  Antiseptic  and  astringent  douches,  similar  ointments  applied 
with  a  brush,  powders  blown  in  with  an  insufflator,  or  iodine  or  creasote 
inhaled,  form  the  local  treatment.  Adenoid  growths  must  be  removed  ;  also 
sequestra. 

Ozjsna  is  a  name  given  to  a  group  of  cases  characterized  by  fetid  breath 
and  fetid,  occasionally  bloody,  discharge  from  the  nostrils — symptoms  some- 


Fig.  187. 


Belloeq's  Canula. 
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times  sufficiently  marked  to  debar  the  sufferer  from  all  society.  Among  its 
causes  are  struma,  syphilis,  injury  causing  necrosis,  and  the  presence  of 
foreign  bodies ;  but  often  none  can  be  discovered.  In  many  cases,  the  fetor 
depends  upon  the  presence  of  dead  bone ;  in  others,  swelling  of  the  mucous 
membrane  may  perhaps  lead  to  retention  and  putrefaction  of  discharge, 
rarely  toitsinspissation  and  calcification  (rhinolith) ;  but  the  cases  which  most 
deserve  a  special  name  are  characterized  by  atrophy  (subsequent  to  rhinitis?) 
of  all  nasal  structures,  and  the  smell  seems  connected  with  drying  of  the 
secretion  in  the  nose ;  perhaps  some  special  organism  is  at  work.  These 
cases  are  practically  incurable.  The  treatment  is  that  of  any  general  morbid 
state  coupled  with  douches  of  all  kinds  of  antiseptics,  preceded  by  a  lotion 
of  carbonate  of  soda  (grs.  iv  ad  gj),  to  remove  crusts  and  mucus.  Any 
foreign  body  must  be  removed.  If  there  is  reasonable  ground  to  suspect 
necrosis,  though  no  bone  can  be  felt  bare,  and  especially  in  cases  of  injury, 
the  nose  may  be  opened  by  dissecting  the  upper  lip  and  alae  from  the  bone 
and  cutting  the  septal  cartilage  so  as  to  allow  the  parts  to  be  raised  (Rouge). 
The  interior  can  then  be  well  examined  and  dead  bone  removed  if  found  ; 
according  to  Rouge  it  is  very  frequently  present,  but  if  the  cribiform  plate 
is  affected,  manipulation  may  set  up  meningitis.  The  operation  is  slight 
and  leaves  no  deformity. 

New  Growths. — Mucous  polypi,  having  the  structure  of  cedematous  and 
very  lax  fibrous  tissue  are  by  far  the  most  common ;  all  mucous  surfaces 
show  a  greater  or  less  tendency  to  form  such  outgrowths,  especially  when 
they  are  chronically  inflamed.  In  the  nose  polypi  are  single  or  very  nu- 
merous ;  they  may  spring  from  any  part  of  the  interior  on  one  or  both  sides, 
but  are  much  most  common  upon  the  middle  and  upper  turbinates  near  their 
anterior  and  posterior  ends,  and  tend  to  project  through  the  anterior  and 
posterior  naris.  At  first,  small,  hemispherical,  and  sessile,  they  gradually 
become  large,  pedunculated,  and  pear-shaped  ;  they  are  smooth,  yellowish  or 
grayish,  and  slightly  streaked  with  vessels.  Occasionally  they  are  cystic  from 
degeneration  of  contained  mucous  glands  ;  or  largely  glandular  from  exces- 
sive growth  of  these  structures  ;  rarely,  vessels  may  render  them  quite  cavern- 
ous (Birch-Hirschfeld). 

Symptoms. — Sense  of  obstruction  of  the  nose  and  more  or  less  constant 
mucous  catarrh,  with  frequent  sneezing,  and  sometimes  epistaxis ;  all  symp- 
toms much  increased  by  damp  weather.  The  patient  is  obliged  to  breathe 
through  the  mouth,  the  voice  becomes  thick,  and  smell  is  impaired  or  abol- 
ished, as  obstruction  becomes  complete.  Their  pressure  ultimately  causes 
change  in  the  shape  of  the  bridge,  displacement  of  the  septum,  blocking  of 
the  lachrymal  duct,  or  deafness  by  closing  the  Eustachian  tube. 

Diagnosis. — Often  polypi  cau  be  seen  through  the  nostril  without  a  specu- 
lum when  the  patient  expires  forcibly;  still  more  often  with  a  speculum. 
They  are  distinguished  from  the  swollen  inferior  turbinate  by  their  pallor, 
mobility,  and  the  presence  of  a  distinct  neck ;  and  from  fibrous  and  malig- 
nant growths,  not  only  by  these  signs,  but  also  by  the  firmness,  tendency  to 
bleed,  offensive  discharge,  and  rapid  infiltrating  growth  of  the  latter.  Polypi 
hanging  into  the  pharynx  are  detected  by  a  finger  above  the  soft  palate  or 
by  posterior  rhinoscopy. 

Treatment. — Seat  the  patient  before  a  good  light.  With  a  probe  feel  for 
the  neck  of  the  polypus,  seiza  it  with  slightly  curved  forceps  having  slender 
but  rigid  serrated  blades,  and  twist  or  tear  it  from  its  attachment.  Often 
no  guide  can  ba  obtained  other  than  touch  through  the  forceps,  with  which 
the  no3e  mu3t  be  cleared ;  the  patient  blows  his  nose  strongly  between  the 
introductions  of  the  forcep3  and  forces  down  fresh  growths.  Bleeding  is 
checked  by  iced  and  astringent  douches.    When  polypi  hang  in  the  naso- 
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pharynx,  they  may  still  be  extracted,  or  at  least  detached,  by  forceps  through 
the  nose,  aided  by  a  finger  behind  the  palate ;  but  it  may  be  necessary  to 
surround  them  with  the  noose  of  an  ecraseur.  Some  surgeons  always  use  the 
galvanic  ecraseur;  it  gives  little  pain  and  avoids  bleeding. 

A  day  or  two  after  the  removal  of  polypi,  Haward  recommends  the  appli- 
cation of  strong  liq.  ferri  perchlor.  on  a  bit  of  lint  to  the  interior  of  the  nose ; 
and  an  astringent  douche  should  be  used  for  some  time. 

Polypi  very  often  recur  or  fresh  ones  present,  and  the  treatment  may  have 
to  be  repeated  several  times.  In  bad  cases  Rouge's  operation  may  be  per- 
formed and  the  growths  removed  with  the  tissue  whence  they  grow. 

Papillary  growths  covered  by  columnar  epithelium  are  rarely  met  with ; 
and  a  columnar  epithelioma  occasionally  starts  in  the  nose.  Very  vascular 
■fibromata  and  sarcomata  spring  from  the  basilar  process  or  from  the  anterior 
common  ligament  of  the  vertebras,  block  and  invade  the  posterior  nares  and 
push  down  the  palate ;  and  tumors,  especially  sarcomata,  of  the  upper  jaw 
frequently  project  into  the  nasal  cavity  (p.  532).  Sarcomata  arising  in  the 
cranium  may  fungate  through  the  ethmoid. 

Warts  must  be  treated  like  polypi.  Epithelioma  requires  resection  of  the 
bone  on  which  it  rests.  Nasopharyngeal  growths  may  be  attacked  with  an 
Ecraseur,  by  letting  the  head  hang  down  and  splitting  the  soft  palate  (Ne la- 
ton)  or  by  osteoplastic  resection  of  the  upper  jaw.  Hemorrhage  is  very  free 
and  Paquelin's  cautery-knife  should  be  used. 

Affections  of  the  Jaws  and  Antrum. 

Cleft  Palate. — The  development  of  the  palate  is  referred  to  at  p.  519. 
In  some  cases  the  uvula  merely  is  fissured ;  in  others,  the  cleft  extends  for- 
ward through  the  soft  and  hard  palates,  and  may  be  combined  with  a  hare- 
lip. The  fissure  in  the  hard  and  soft  palates  is  invariably  in  the  mid-line, 
but  when  it  extends  through  the  alveolus  it  diverges  to  one  side  of  the  inter- 
maxillary bones.  In  a  few  cases  the  fissure  is  double  in  front  and  may  be 
compared  to  the  letter  Y,  the  two  lines  in  front  having  the  premaxillary 
bones  between  them.  This  affection,  when  extensive,  necessarily  causes  great 
difficulty  in  sucking  and  swallowing ;  and  subsequently,  very  serious  impedi- 
ment to  distinct  articulation. 

Etiology. — The  only  facts  known  are  that  a  lioness  at  the  gardens  in 
Dublin  gave  birth  to  cubs  with  cleft  palates  when  fed  on  meat  without  a 
sufficient  quantity  of  bone ;  and  that  it  is  occasionally  hereditary. 

Treatment. — When  combined  with  harelip,  the  latter  should  be  treated 
as  soon  as  possible,  but  the  cleft  of  the  palate  should  be  left  until  teething 
is  well  over — i.  e.,  till  the  child  is  three  years  old  or  thereabouts.  For  in- 
fants bear  loss  of  blood  ill,  the  alveolar  and  palatal  processes  grow  together 
considerably  in  three  years,  and  the  success  of  this  operation  depends  very 
largely  upon  a  healthy  state  of  the  part  concerned  and  of  the  patient.  In 
particular  the  surgeon  should  see  that  the  teeth  and  mucous  membrane  are 
healthy,  and  that  there  is  no  cough. 

The  child  should  be  under  observation  for  some  days  before  the  operation, 
that  its  good  health  may  be  an  ascertained  fact ;  and  during  this  time  some 
direct  that  a  finger  shall  be  frequently  passed  into  the  fauces,  that  they  may 
become  accustomed  to  manipulation  which  otherwise  causes  free  secretion  of 
mucus,  hawking,  and  swallowing.  Every  precaution  must  be  taken  to  pre- 
vent chloroform  vomiting,  and  an  important  one  is  to  keep  the  pharynx  well 
sponged  out  during  the  operation  and  prevent  the  swallowing  of  blood  and 
mucus. 

Operation. — The  patient  may  be  placed  in  one  of  three  positions :  upon  the 


AFFECTIONS  OF  THE  JAWS   AND  ANTRUM. 


527 


back,  with  the  shoulders  raised  and  the  head  extended  ;  upon  the  back,  with 
the  head  hanging  over  the  end  of  the  table,  completely  inverted  ;  or  upon  the 
left  side.  The  first  is  generally  chosen  as  most  convenient  to  the  surgeon  ; 
the  last  is  least  so,  but  is  probably  that  in  which  blood  gives  least  trouble, 
as  the  cheek  forms  the  floor  of  the  cavity ;  in  the  second,  venous  bleeding 
from  the  valveless  veins  is  free,  and  it  is  hard  to  expose  the  soft  palate  well, 
but  blood  is  not  easily  swallowed.  The  light  must  be  good  and  directed 
fully  on  the  cleft ;  small  electric  lights  are  quite  as  good  as  daylight.  The 
child  being  anaesthetized  and  position  and  lighting  being  satisfactory,  a  gag 
must  be  introduced.    T.  Smith's  (Fig.  188)  is  most  often  used,  or  Wood's 


Fig.  18K. 


Smith's  gag  and  tongue-depressor,  with  key. 


modification  of  it ;  they  take  their  bearing  on  the  molars  and  tend  to  slip 
forward,  so  must  be  held  by  a  nurse  standing  above  the  head ;  for,  if  strapped 
on,  there  may  be  delay  in  removing  them.  Whitehead's  gag  is  better  when 
the  incisor  teeth,  upon  which  it  holds,  are  present,  for  it  is  self-retaining. 
Mason's  gag  (Fig.  189)  must  always  be  held,  and  opens  the  mouth  asymme- 


Fig.  189. 


Mason's  gag. 


trically.  An  assistant  with  stick-sponges  stands  on  the  left,  the  anaesthetist 
on  the  left  or  above,  and  the  surgeon  on  the  right.  Quick,  efficient  spong- 
ing at  the  right  moments  is  most  important.  Free  bleeding  necessitates 
waiting  and  the  use  of  pressure;  and  if  the  anaesthetist  is  not  very  skilful  he 
must  be  allowed  a  few  minutes  to  himself  occasionally.  Junker's  tube  or  a 
wide-spreading  Skinner's  inhaler  saturated  with  chloroform  and  held,  at  a 
distance  from  the  mouth  gives  the  best  results. 
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The  operation  when  the  cleft  runs  forward  to  the  teeth  is  performed  as  fol- 
lows :  1.  Pare  the  edges.  With  long  tenaculum  forceps  seize  by  its  tip  and 
stretch  half  the  uvula,  transfix  it  with  a  narrow  knife  parallel  to  the  margin 
of  the  cleft  and  at  such  a  distance  as  to  make  sure  that  all  mucous  mem- 
brane shall  be  removed;  first  cut  back  to  the  tip  of  the  uvula,  and  then, 
stretching  the  paring,  cut  forward  into  the  angle  in  front ;  leave  the  paring 
adherent  here  and  repeat  the  process  on  the  opposite  side ;  the  removal  of  a 
V  of  mucous  membrane  insures  that  the  whole  angle  is  raw.  2.  Raise 
mucous  and  periosteal  flaps  from  the  hard  palate.  Opposite  the  middle  of  the 
cleft  of  the  hard  palate  and  midway  between  it  and  the  margin  of  the  gum 
make  a  puncture  with  the  knife  down  to  the  bone ;  into  this  press  the  point 
of  an  open-curved  aneurism  needle  and  work  it  through  beneath  all  the 
structures  of  the  palate  into  the  cleft.  Now  withdraw  the  needle,  following 
it  up  from  the  cleft  with  an  open-curved  elevator,  and  with  this  raise  all  the 
structures  of  the  hard  palate — out  to  the  puncture,  forward  to  the  teeth, 
backward  to  the  junction  of  hard  and  soft  palate.  Repeat  upon  the  opposite 
side.  3.  Divide  the  mucous  membrane  passing  from  the  floor  of  the  nose  to  the 
upper  surface  of  the  palate.  This  is  done  with  scissors  curved  on  the  flat  to 
a  right  angle ;  one  blade  is  passed  between  the  flap  and  the  bone,  the  other 
above  the  upper  surface  of  the  palate,  and  the  mucous  membrane  is  snipped 
through  to  the  wall  of  the  pharynx  below  the  Eustachian  tube.  The  flaps 
now  hang  down  more  and  can  be  drawn  considerably  toward  the  mid-line, 
especially  in  high  palates,  which  are  consequently  the  easiest  to  mend.  4. 
Introduce  the  sutures.  Most  surgeons  use  fine  silver  wire  for  the  hard  palate 
and  silk  or  horsehair  for  the  soft  and  uvula,  some  use  silk  throughout ;  wire 
and  horsehair  seem  best,  being  non-absorbent.  Generally  T.  Smith's  hollow 
needle  is  used  for  wire  stitches,  and  it  answers  very  well ;  but  it  is  expensive, 
its  needles  are  larger  than  solid  ones  need  be,  and  the  palate  may  be  torn 
and  bruised  in  the  endeavor  to  pierce  the  second  flap.  The  older  plan  is 
free  from  these  objections,  and  by  it  the  stitches  can  be  more  accurately 
passed  with  regard  to  the  edges.  With  a  fine  rectangular  or  nsevus  needle 
carry  a  loop  of  silk  through  the  edge  of  the  flap,  one-eighth  inch  from  the 
cleft,  seize  the  loop  (AB,  Fig.  190),  draw  it  two  or 
Fig.  190.  three  inches  into  the  mouth  and  remove  the  needle. 


Do  this  on  the  other  side  and,  if  silk  sutures  are  to 
be  used,  draw  one  end  (C,  Fig.  190)  of  this  loop  into 
the  mouth  and  pass  it  through  the  loop  AB.  With- 
drawal of  AB  will  carry  the  thread  CD  across  the 
gap  and  through  the  right  flap  (Avery).  But  if 
wire  is  to  be  used,  CD  must  be  drawn  into  the  mouth 
as  a  loop,  passed  through  AB  and  then  brought 
through  the  right  flap ;  the  wire  is  next  hooked  on 
to  CD  and  by  its  withdrawal  carried  through  both 


Passing  a  palatine  suture.  flaps.  The  thing  is  done  more  quickly  than  de- 
scribed. In  the  uvula  a  rectangular  needle  easily 
carries  a  horsehair  from  side  to  side.  It  is  best  to  begin  with  uvula  and  soft 
palate  and  so  far  as  possible  to  tie  the  horsehairs.  Then  start  in  front  with 
silver  sutures  and  pass  all  before  tying  any,  placing  them  one-eighth  to 
three-sixteenths  inch  apart  and  one-eighth  inch  from  the  edge.  Next  tie 
with  a  reef  knot  the  wires  in  front  where  the  edges  come  together  with  little 
strain  ;  but  where  they  gape  tie  the  first  half  of  the  knot  only,  so  as  to  make 
the  flaps  slightly  tense.  It  will  now  be  evident  where  the  flaps  must  be 
freed  in  order  that  they  may  meet  easily.  5.  Make  lateral  incisions,  midway 
between  the  edge  of  the  gum  and  margin  of  the  flap,  long  enough  to  relieve  all 
tension.    These  are  most  needed  at  the  junction  of  hard  and  soft  palates, 
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always  the  point  of  greatest  difficulty.  It  is  possible  to  cause  sloughiug  by 
too  long  cuts,  but  they  are  much  oftener  made  too  short.  6.  Tighten  and 
tie  the  last  stitches  and  again  feel  that  there  is  no  tension  upon  them. 

The  only  serious  accidents  are  hemorrhage  and  entry  of  blood  into  the 
trachea  ;  both  very  rare.  "When  hemorrhage  not  speedily  stopped  by  press- 
ure occurs,  try  to  insure  that  the  bleeding  vessel  is  completely  divided ;  it 
is  usually  the  posterior  or  anterior  palatine  artery.  Then  try  either  pro- 
longed digital  pressure  or  expose  and  plug  the  canal  whence  the  vessel 
issues. 

Practice  varies  in  several  points.  Many  begin  the  second  step  by  making 
free  lateral  incisions  before  they  know  how  long  they  should  be,  and  with 
the  result  that  they  get  all  the  bleeding  during,  instead  of  after,  the  opera- 
tion. Then  as  to  the  position  of  the  incisions  ;  some  place  them  far  out  on 
the  inner  surface  of  the  alveolus  in  the  endeavor  to  preserve  the  great  pala- 
tine artery  in  the  flap.  But  it  seems  that  this  must  usually  be  cut,  for  its 
entry  is  no  doubt  one  of  the  main  obstacles  to  the  gliding  in  of  the  flaps  at 
the  back  of  the  hard  palate  removed  by  snipping  with  the  scissors.  In  the 
incision  given,  little  regard  is  paid  to  the  palatine  artery. 

After  paring  the  edges,  some  bore  two  or  three  fine  holes  through  the 
bony  palate  near  the  cleft,  and  pass  wires  through  them  ;  then  make  lateral 
incisions,  bore  through  the  palate  several  times  and  finally  fracture  it  with 
a  chisel  along  these  lines ;  the  wires  then  draw  the  fragments  with  the  ad- 
herent mucous  membrane  together  in  the  mid-line  (Fergusson's  operation, 
modified).    This  may  be  useful  when  the  palate  is  covered  with  scar-tissue. 

When  the  cleft  is  less  extensive  there  is  no  real  difference  in  the  treatment ; 
but  shorter  lateral  cuts  will  do.  In  the  soft  palate  it  is  of  most  importance 
to  divide  the  levatores. 

After-treatment. — A  young  child  should  be  kept  on  milk  for  a  fort- 
night ;  if  meat  is  thought  necessary  it  should  be  rubbed  down  and  forced 
through  a  fine  sieve.  In  the  act  of  swallowing,  the  flaps  are  brought  together 
by  the  superior  constrictor;  afterwards  they  are  drawn  apart  by  the  levator 
and  tensor  palati  and  palato-pharyngeus  (Fergusson).  Crying,  coughing, 
retching,  and  the  like  acts  must  be  carefully  guarded  against ;  it  is,  there- 
fore, better  not  to  look  at  the  mouth  for  a  week.  The  stitches  need  not  be 
removed  for  weeks  in  successful  cases — until  union  is  quite  firm. 

Results. — Frequently  the  operation  is  more  or  less  of  a  failure,  sometimes 
entire,  again  only  at  the  junction  of  the  hard  and  soft  palates;  rarely,  the 
flaps  slough.  Several  operations  are  often  required,  and  it  may  be  that 
ultimately  success  is  wanting  or  that  the  palate  is  unpleasantly  tight.  After 
a  nasal  tone  of  voice  has  been  acquired,  successful  closure  effects  but  little 
improvement  in  this  respect ;  if  done  before  the  child  begins  to  talk  the 
result  is  usually  fair.    Careful  training  is  necessary. 

Obturators  are  now  so  well  made  that  they  give  results  as  good  as,  often 
better  than,  those  of  operation ;  but  they  are  expensive.  Syphilitic  or  tuber- 
cular perforations  of  the  palate  are  best  treated  thus :  no  operation  should 
be  undertaken  unless  they  have  been  soundly  healed  a  year  or  two. 

Closure  of  the  Jaws  may  be  spasmodic  and  very  enduring,  being  almost 
always  connected  with  faulty  eruption  or  retention  of  the  wisdom  teeth.  I 
have  kno.vn  the  spasmodic  closure  of  tetanus  in  a  young  man  at  first  referred 
to  this  cause.  It  usually  occurs  about  twenty,  but  may  appear  in  quite  old 
people  in  whom  a  wisdom  tooth  has  not  been  cut.  The  treatment  is  to 
anaesthetize,  open  the  mouth  with  a  screw-gag  and  extract  the  third  molar  if 
it  can  be  seized,  or  the  second  molar  to  make  room  for  the  third ;  or,  if  this 
does  not  succeed,  to  open  the  alveolus  with  a  chisel  and  remove  the  retained, 
and  usually  misdirected,  tooth. 

34 
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Permanent  closure  arises  from  rigid  scars  of  mucous  membrane,  or  of  the 
whole  thickness  of  the  cheek  from  sloughing  after  noma,  mercurial  stomatitis, 
or  extensive  necrosis  of  the  jaws  with  burrowing  abscesses.  No  treatment 
will  prevent  this  contraction.  Another  cause  is  ankylosis  of  the  jaw  on  one  or 
both  sides,  the  result  of  rheumatoid  arthritis  or  of  arthritis  after  acute  fevers, 
usually  occurring  in  children,  perhaps  by  extension  from  the  middle  ear. 

When  the  mucosa  only  is  affected,  Heath  (Inj.  and  Dis.  of  the  Jaws)  states 
that  success  may  follow  repeated  division  of  the  scar  tissue  and  the  wearing 
of  silver  plates,  fitting  the  teeth,  which  maintain  a  groove  between  the  cheek 
and  alveolus;  but  the  treatment  is  uncertain,  difficult,  and  painful.  Prob- 
ably mucous  membrane  from  a  distance  might  be  transplanted  to  the  raw 
surface,  according  to  Wolfe's  plan.  Esmarch's  operation  of  excising  a^wedge 
(apex  at  alveolus)  from  the  jaw  in  front  of  the  scar,  and  thus  freeing  the 
other  side,  is  more  often  practised ;  but  bony  union  may  occur  in  spite  of 
free  excision.  Fibrous  ankylosis  of  the  jaw  has  been  relieved  by  division  of 
the  fibrous  tissue  with  a  tenotome  and  subsequent  passive  movement 
(Spanton),  also  by  excision  of  the  head ;  bony  ankylosis  by  removal  of  the 
neck. 

Necrosis  may  affect  any  part  of  the  jaws — the  alveoli  most  commonly, 
and  the  lower  jaw  more  often  and  more  extensively  than  the  upper.  The 
causes  are  mechanical  injury,  salivation,  syphilis,  struma,  destruction  of  soft 
parts  by  noma,  alveolar  abscess;  in  children  from  three  to  eight  (Salter) 
alveolar  necrosis  occasionally  follows  six  to  eight  weeks  after  scarlatina, 
measles,  and  typhoid  ;  lastly,  phosphorus-fumes  acting  through  carious  teeth 
and  for  Jong  periods,  as  in  matchmakers,  excite  a  periostitis  which  more  or 
less  rapidly  suppurates  and  causes  necrosis  perhaps  of  the  whole  jaw,  maxilla, 
and  rarely  of  other  face-bones  also,  with  much  sloughing  of  soft  parts.  In 
the  upper  jaw  there  is  little  or  no  callus  thrown  out,  but  in  the  lower  a  com- 
plete arch  forms  along  the  lower  edge  and  acts  as  a  mandible  even  when  the 
condyles  come  away.    Often,  however,  it  atrophies  in  the  course  of  years. 

Symptoms. — These  vary  with  the  extent  and  acuteness  of  the  periostitis 
and  may  be  very  severe.  They  are :  More  or  less  constant  toothache,  sense 
of  elongation  of  the  teeth,  swelling  and  lividity  of  the  gums,  and  often  more 
or  less  oedema  of  the  face,  escape  of  pus  between  gums  and  teeth,  through 
the  gums  or  skin,  recession  of  the  gums,  dropping  out  of  the  teeth,  and  expo- 
sure of  a  discolored  sequestrum,  which  slowly  loosens.  The  breath  is  offen- 
sive and  large  quantities  of  fetid  pus  are  swallowed  daily. 

Treatment. — In  the  earliest  stage,  free  vertical  incisions  through  the 
gums  and  thickened  periosteum ;  when  necrosis  has  occurred,  antiseptic 
lotions  freely  used ;  meat  beaten  to  a  pulp,  and  other  nourishing  food ; 
sequestra  to  be  removed  as  soon  as  detached. 

Suppuration  in  the  Antrum.  Causes. — Almost  always  infection  from 
dental  caries  and  alveolar  abscess;  rarely  blows  and  injuries  on  the  cheek. 

Symptoms. — Constant  aching  and  uneasiness  of  the  cheek,  with  inter- 
mittent nasal  discharge  and  bad  smell,  perceived  by  the  patient  only,  fol- 
lowed in  exceptional  cases  by  acute  throbbing  pain,  fever,  and  rigors,  as 
tension  rises  and  swelling  closes  the  opening  into  the  nose ;  and,  if  an  open- 
ing is  not  made,  by  slow  general  enlargement.  This,  if  permitted  to  increase, 
causes  bulging  of  the  cheek,  protrusion  of  the  eye,  obstruction  of  the  lachry- 
mal duct,  depression  of  the  hard  palate  and  teeth,  and  closure  of  the  nostril. 
The  parietes  of  the  cavity  then  become  so  thin  from  distention,  that  they 
crackle  on  pressure  like  parchment.  Sometimes  the  pus  escapes  continuously 
or  intermittently,  in  certain  positions,  by  the  nostril ;  sometimes  through  the 
cheek,  through  the  mouth,  outside  the  gum,  along  a  tooth,  or,  rarely,  inside 
the  lower  lid  through  the  floor  of  the  orbit. 
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Treatment. — Make  a  free  aperture  into  the  cavity.  If  any  tooth — 
molar,  bicuspid,  or  canine — be  carious,  extract  it,  and  push  a  trocar  into  the 
antrum.  If  all  the  teeth  are  sound,  or  absent,  make  an  incision  through  the 
outside  gum  above  the  alveoli  of  the  molar  teeth,  pierce  the  bone  and  remove 
an  oval  piece  of  it  with  strong  curved  scissors.  Syringe  the  cavity  frequently 
with  an  antiseptic  lotion  to  clear  away  the  matter,  which  is  sometimes  thick 
like  putty.  Do  this  daily.  Search  with  probe  or  finger  for  necrosed  fangs 
or  loose  pieces  of  dead  bone,  and  remove  them  without  delay. 

Dropsy  of  the  antrum  was  formerly  supposed  to  be  due  to  catarrh  of 
its  mucosa  from  slight  neighboring  irritation,  coupled  with  closure  by  swell- 
ing of  the  often  small  opening  into  the  nose.  But  cysts  of  the  mucous  mem- 
brane have  been  found  in  the  antrum,  and  Wernher  thinks  that  these  account 
for  all  cases. 

The  symptoms  are  those  of  distention  of  the  antrum  (given  above),  and 
slow  absorption  of  its  wall  in  some  direction,  without  any  sign  of  inflamma- 
tion. The  treatment  consists  in  removing  a  piece  of  the  antral  wall  as  above, 
and  regular  injection  till  discharge  ceases. 

Dentigerous  cysts  are  accumulations  of  serum,  rarely  pus,  around  an 
impacted  tooth,  which  is  almost  always  a  permanent  one.  They  are  rare, 
may  occur  in  either  jaw,  and  when  in  the  upper,  may  extend  into  and 
"  expand  "  the  antrum.  They  are  seen  chiefly  in  young  adults.  A  non- 
erupted  permanent  tooth,  or  a  persistent  milk-tooth,  is  the  chief  aid  in 
diagnosis ;  but  the  cyst  may  be  round  a  supernumerary  tooth.  Excise  part 
of  the  wall,  extract  the  tooth,  and  plug  with  boric  lint. 

Mucous  polypi  of  the  antrum  are  not  uncommon.  They  may  cause  no 
symptoms,  or  may  fill  the  cavity  and  project  into  the  nose.  They  have  been 
found  associated  with  watery  discharge  from  the  nose. 

Many  other  new  growths,  simple  and  malignant,  are  found  in  the  antrum, 
but  their  point  of  origin  is  doubtful. 

Tumors  of  the  upper  jaw  present  themselves  in  great  variety.  The 
following  are  met  with  :  1.  Fibroma,  springing  from  the  periosteum,  usually 
of  the  alveolus  or  antrum,  and  sometimes  reaching  a  great  size.  2.  Chon- 
droma, which  is  rare;  also  fibro-chondroma,  ossifying  and  calcifying  chon- 
droma. 3.  Osteoma,  either  cancellous  or,  less  often,  ivory-like.  With  this 
may  be  mentioned  certain  rare  cases  of  diffuse  hypertrophy  (leontiasis  ossea), 
usually  symmetrical,  often  referred  to  blows,  often  involving  many  other 
facial  and  cranial  bones,  and  causing  extreme  deformity  ;  it  most  often  begins 
about  puberty.  4.  Nozvi  are  very  rarely  met  with.  5.  Sarcomata  of  all 
kinds  occur,  the  myeloid,  round,  and  spindle-celled  being  common,  the  first 
usually  beginning  in  the  alveolus,  the  two  latter  in  the  body.  6.  Epithelioma  : 
squamous  when  starting  from  the  gums,  whence  it  not  uncommonly  invades 
and  tills  the  antrum  (epitheliome  terebrant)  ;  or  tubular,  when  it  starts  from 
the  glandular  lining  of  the  antrum.  7.  Dentigerous  cysts.  8.  Multilocular 
cysts  of  epithelial  nature,  supposed  by  Eve  to  originate  by  ingrowth  from  the 
gum  {Brit.  Med.  Journ.,  Jan.  6,  1883);  usually  they  run  a  simple  course. 

Setting  aside  for  the  present  new  growths  of  the  alveoli  and  gums,  we 
have  to  diagnose  those  of  the  body  of  the  upper  jaw,  and  so  far  as  possible 
to  ascertain  their  nature.  Symptoms,  even  in  the  malignant  forms,  are 
usually  absent  until  the  tumors  involve  skin,  displace  neighboring  parts,  or 
project  into  adjacent  cavities  and  obstruct  them,  perhaps  giving  rise  also  to 
some  discharge. 

Diagnosis. — To  detect  a  tumor  of  the  body  of  the  upper  jaW,  it  is  neces- 
sary in  all  cases  to  look  carefully  for  displacement  of  either  eye  or  any 
asymmetry  of  the  face  ;  to  examine  the  line  of  the  teeth,  the  palate,  and  the 
outer  surlace  of  the  antrum  ;  to  test  the  patency  of  the  nasal  passages,  and 
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to  pass  a  finger  into  the  nasopharynx.  In  advanced  eases,  most  horrible 
deformity  may  be  present ;  and  widely  distant  parts,  perhaps  including  the 
brain-cavity,  be  involved ;  the  order  of  appearance  of  the  symptoms  may 
then  show  the  starting-point  of  the  disease. 

Abscess  and  cyst  of  the  antrum,  and  nasopharyngeal  growths  causing  dis- 
placements of  the  jaw  as  a  whole,  must  be  eliminated.  The  question  of  fluid 
may  be  decided  by  thrusting  a  fine  trocar  and  canula  into  the  antrum ; 
tumors  may  cause  oedema,  redness,  and  eggshell  crackling.  Necrosis  of  the 
hard  palate  may  look  very  like  epithelioma. 

For  the  general  differences  between  malignant  and  simple  growths,  see 
p.  126.  No  one  symptom  should  be  too  much  relied  upon — e.  g.,  the  firmness 
which  is  characteristic  of  some  simple  growths  may  be  equally  shown  by 
most  malignant  osteosarcoma.  Rapid  growth,  infiltration  of  the  structures 
of  the  cheek,  fungation,  and  hemorrhage  are  the  early  signs  of  malignancy 
most  to  be  relied  on.  A  piece  may  often  be  snipped  off  for  examination. 
Remember  that  giant-cells  are  common  in  chronic  inflammation  as  well  as 
in  myeloid  sarcoma. 

Treatment. — For  all  these  tumors  early  and  complete  extirpation  is  the 
remedy ;  but  small,  stationary,  simple  growths  may  be  left  alone.  Some  of 
them  necessitate  removal  of  the  whole,  others  only  of  part,  of  the  upper  jaw. 

Removal  of  the  whole  upper  jaw. — A  good  light  on  the  face  is  essential. 
Usually  the  patient  lies  on  a  rather  low  table  with  the  head  and  shoulders 
slightly  raised.  In  this  position  it  is  easy  for  blood  to  enter  the  larynx  in 
quantity,  and  a  sense  of  this  causes  the  surgeon  to  hasten  his  step3  and  to 
fear  hemorrhage.  Some,  therefore,  perform  a  preliminary  tracheotomy  and 
plug  the  pharynx  with  a  sponge — a  plan  which  answers  better  than  that  of 
using  Trendelenburg's  tampon-tube,  and  which  renders  it  possible  to  work 
carefully  and  thoroughly ;  moreover,  if  the  tube  be  kept  in  until  the  dis- 
charge is  no  longer  putrid,  the  danger  of  septic  broncho-pneumonia  is  much 
diminished.  Others  do  not  administer  chloroform  fully,  that  the  patient 
may  cough — and  struggle.  Others,  again,  operate  with  the  head  hanging, 
an  excellent  method  but  that  it  increases  venous  bleeding.  Macewen,  in 
similar  cases,  has  passed  a  tube  through  the  glottis  and  plugged  the  pharynx 
round  it. 

First  extract  the  central  incisor  of  the  jaw  to  be  removed.  Then  make 
an  incision  from  the  lower  external  angle  of  the  orbit,  along  its  lower  edge 
to  the  line  of  the  lachrymal  sac,  down  in  the  angle  between  the  nose  and 
the  cheek  and  accurately  in  the  groove  round  the  ala  to  the  mid-line,  and 
then  vertically  through  the  lip ;  or  the  cut  may  start  here.  Only  small 
twigs  of  the  facial  are  cut.  Rapidly  reflect  the  flap  from  the  bones  to  behind 
the  tuberosity  of  the  jaw,  dividing  the  infraorbital  vessels  and  nerve;  infil- 
trated skin  may  be  subsequently  cut  out  freely.  Raise  the  contents  of  the 
orbit  from  the  floor  and  protect  them  with  a  broad  retractor.  Pass  a  narrow 
saw  with  a  movable  back  into  the  nose  and  cut  through  the  hard  palate  and 
alveolus  of  the  incisor  removed  ;  then  notch  the  base  of  the  nasal  process  of 
the  upper  jaw,  and  divide  the  malar  into  the  spheno-maxillary  fissure.  With 
large  bone  forceps  acting  upon  each  of  these  cuts  in  reverse  order,  start  the 
jaw  from  all  its  attachments.  Cut  the  soft  palate  free  from  the  bone  ;  put 
the  lion  forceps  on  the  upper  and  lower  surfaces  of  the  latter,  and  wrench 
it  out,  cutting  all  adherent  structures.  Often  the  bone  breaks  through  the 
tumor  and  has  to  be  removed  piecemeal.  The  hole  is  at  once  plugged  with 
a  sponge,  and  the  vessels  are  secured  as  this  is  raised.  Compression  of  the 
common  carotid  may  be  of  service.  The  cautery  is  often  necessary  to  check 
oozing  from  pterygoid  veins,  etc.  When  the  bleeding  is  controlled  a  most 
careful  examination  should  be  made  of  the  depth  of  the  wound,  and  pieces 
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of  new  growth  freely  removed  with  curved  scissors.  The  wound  must  be 
washed  with  chloride  of  zinc  lotion,  and  well  powdered  with  iodoform ;  it 
may  then  be  filled  with  boracic  lint  or  gauze.  Lastly  the  flap  is  accurately 
fixed  in  position  and  covered  by  a  wool  dressing. 

For  some  growths,  projecting  very  much  down  and  out,  a  cut  up  and  out 
from  the  angle  of  the  mouth  toward  the  malar  must  be  made ;  the  facial 
should  be  held  on  either  side  and  tied  at  once. 

If  the  palate  only  is  involved,  sufficient  room  is  given  for  its  removal  by  a 
cut  through  the  mid-line  of  the  lip  into  the  nose ;  if  this  is  extended  to  the 
lachrymal  sac,  the  face  of  the  antrum  is  exposed ;  and  an  incision  below  the 
orbit  and  down  the  nose  gives  access  to  the  upper  half  of  the  bone.  Hori- 
zontal saw-cuts  are  made  in  these  cases  of  partial  extirpation,  which,  in 
malignant  disease,  are  of  very  doubtful  value. 

Shock  after  these  operations  is  considerable,  yet  patients  recover  well  from 
them,  and  with  surprisingly  little  deformity  when  an  obturator  is  fitted. 
Septic  disease  and  septic  broncho-pneumonia  are  the  great  dangers,  and  are 
to  be  guarded  against  by  the  use  of  the  above  dressings.  Feed  for  the  first 
few  days  by  rectum  or  rubber  stomach-tube. 

Tumors  of  the  Lower  Jaw. — The  same  forms  occur  as  in  the  upper ; 
but  central  myeloid  growths  and  multilocular  cysts  are  more  frequent  and 
are  hard  to  diagnose  from  perfectly  simple  growths.  Usually,  however,  free 
removal  cures  them.  Simple  growths  may  often  be  removed  by  sawing  and 
nipping  without  breaking  the  arch  of  the  jaw ;  so  also  early  epithelioma, 
spreading  from  the  gum.  Cysts  must  be  broken  into  freely  and  any  pro- 
jection like  a  tooth  removed.  In  the  multilocular  variety  the  bone  around 
must  be  gouged ;  in  case  of  recurrence,  removal  of  a  segment  of  the  jaw  may 
be  necessary. 

Operations. — Any  portion  or  even  the  whole  of  the  bone  may  be  taken 
away  without  cutting  the  margin  of  the  lip ;  but  this  is  not  important  if  the 
mid-line  can  be  used. 

The  first  step  is  always  to  remove  a  tooth  or  teeth  where  the  jaw  has  to  be 
divided  ;  then  the  incision  is  made  along  the  lower  or  hinder  border  of  the 
bone  of  sufficient  length  to  expose  the  tumor  thoroughly  when  the  flap,  con- 
taining all  healthy  soft  parts,  is  raised.  If  the  facial  vessels  are  cut,  they 
must  be  at  once  secured. 

Removal  of  half  the  jaw. — Draw  an  incisor  tooth.  Make  a  curved  incision 
from  the  zygoma  along  the  jaw  to  the  chin  and  then  up  in  the  mid-line  to 
the  groove  between  the  lip  and  chin.  Dissect  up  the  flap  so  formed  and  the 
masseter  with  it ;  saw  vertically  through  the  bone  in  front,  seize  and  draw 
from  its  fellow  the  diseased  half  and  detach  with  a  knife  the  mucosa  and 
mylohyoid,  keeping  the  edge  toward  the  bone.  Then  depress  the  end 
strongly  and  dissect  the  temporal  muscle  from  the  coronoid  process ;  the  in- 
ternal pterygoid  muscle  and  other  internal  attachments  are  then  to  be  di- 
vided, and  finally  the  ligaments  of  the  joint  and  external  pterygoid.  Whilst 
doing  this  the  point  of  the  knife  should  be  kept  close  to  the  inner  side  of  the 
bone,  to  avoid  wounding  the  external  carotid  or  internal  maxillary  artery, 
and  the  condyle  dislocated  by  depressing  the  bone  strongly  and  twisting  it 
outward.  After  bleeding  has  been  restrained,  the  wound  is  to  be  closed  by 
sutures,  except  at  the  middle,  where  an  aperture  should  be  left  for  drainage. 
The  salivary  ducts  and  facial  nerves  divided  in  these  operations  may  be  left 
to  themselves ;  the  muscular  power  of  the  face  is  usually  recovered,  and  the 
saliva  finds  a  channel  into  the  mouth.  Treat  the  wound  as  advised  under 
the  upper  jaw. 

If  the  disease  involves  the  symphysis  and  mid  part  of  the  body,  the  incision 
must  be  made  along  the  lower  border,  the  chin  divided  in  the  mid-line ;  next, 
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the  bone  may  be  laid  bare,  sawn  half  through  on  each  side,  and  then  divided 
completely  by  forceps — one  blade  being  passed  upon  the  inner  side  of  the 
bone,  and  the  other  placed  in  the  groove  made  by  the  saw.  Bleeding  from 
the  inferior  dental  may  be  stopped  by  plugging  with  catgut  or  gauze,  or  a 
touch  with  a  hot  wire.  Lastly,  the  digastric,  mylohyoid,  geniohyoid,  and 
geniohyoglossus  muscles  must  be  divided.  When  these  are  cut,  care  must 
be  taken  not  to  let  the  tongue  fall  back  suddenly  on  the  glottis  and  cause 
suffocation.  To  prevent  this  a  ligature  should  be  passed  through  the  tip  of 
the  tongue,  by  which  it  may  be  held  forward  during  the  operation  and  after- 
ward. If  the  stumps  of  the  geniohyoid  and  genioglossus  can  be  sewn  to  any 
fixed  point  this  should  be  done  and  the  patient  should  lie  on  one  side  with 
the  string  round  the  pinna  or  fixed  by  strapping  to  the  cheek. 

Union  of  the  two  fragments  ultimately  occurs  by  dense  fibrous  tissue,  and 
a  useful  mandible  results.  It  is  well  to  fix  the  ends,  at  a  suitable  distance 
for  apposition  with  the  upper  teeth,  by  a  stout  wire  suture. 

Cases  of  undoubtedly  simple  tumor  may  be  removed  subperiosteally,  when 
a  bony  arch  may  form. 

If  the  angle  or  ascending  ramus  is  to  be  removed,  the  incision  extends  from 
in  front  of  the  masseter  to  the  condyle ;  and  both  this  and  the  coronoid  pro- 
cess should  be  removed,  or  they  will  be  inconveniently  displaced  by  the 
temporal  and  ext.  pterygoid  muscles. 

If  the  disease  is  confined  to  the  alveolar  border,  a  horizontal  portion  of  the 
base  may  be  saved,  which  will  prevent  the  chin  from  falling  in  after  the 
operation.  To  effect  this  saw  the  bone  downward  for  half  its  depth  on  each 
side  of  the  tumor,  and  make  a  horizontal  cut  below  it  with  Liston's  "  sugar- 
nipper"  forceps  on  a  narrow  saw  which  will  cut  in  a  curve.  The  gouge 
forceps  are  often  useful. 

In  all  these  operations  careful  revision  of  the  soft  parts  should  be  made 
after  removal  of  the  bone;  they  should  be  left  above  suspicion.  Access  to 
the  submaxillary  glands  is  easy. 

Affections  of  the  Teeth. 

Fracture  and  Dislocation  of  Teeth. — If  part  of  a  tooth  is  broken  off, 
without  exposing  the  pulp-cavity,  the  exposed  surface  should  be  filed  smooth, 
and  then  probably  no  inconvenience  will  follow.  If  it  is  snapped  off  at  the 
neck,  and  the  pulp-cavity  is  exposed  and  very  painful,  it  should  be  touched 
with  lunar  caustic,  and  the  mouth  be  frequently  bathed;  and  when  pain  and 
tenderness  have  ceased,  an  artificial  tooth  may  be  fastened  by  a  pivot  to  the 
stump.  If,  however,  the  root  of  the  tooth  is  loosened  by  inflammation,  it 
had  better  be  extracted  at  once.  If  a  tooth  is  loosened  by  a  blow,  it  should 
be  fastened  by  silk  to  its  neighbors.  If  entirely  driven  out,  it  should  be  re- 
placed as  soon  as  bleeding  has  ceased,  and  fastened  in  by  silk;  no  food 
should  be  allowed  that  requires  mastication,  and  inflammation  should  be 
combated  by  leeching  the  gum. 

Painful  and  Difficult  Eruption  of  Wisdom  Teeth. — The  wisdom 
teeth  cause  trouble  in  eruption  much  more  frequently  than  any  others,  and 
the  symptoms  may  last  years  and  be  referred  to  many  causes  other  than  the 
right  one.  Owing  either  to  their  appearance  earlier  than  usual  before  growth 
of  the  jaws  is  complete,  or  to  imperfect  lengthening  of  the  jaws,  these  teeth 
may  be  unable  to  rise  to  the  surface  fully  or  in  an  upright  position.  In 
the  upper  jaw  they  generally  protrude  backward  against  the  coronoid 
process  or  outward  toward  the  cheek,  causing  much  pain  and  ulceration. 
-Extraction  is  the  treatment.  In  the  lower  jaw,  usually  only  the  front  cusps 
of  a  vertical  tooth  appear,  the  rest  being  concealed  by  dense  gum  and  per- 
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haps  bone  at  the  base  of  the  coronoid  process,  and  the  raised  soft  parts  are 
bruised  by  every  closure  of  the  teeth.  Less  often,  the  third  molar  may  grow 
forw  ard  against  the  second,  causing  absorption  of  its  neck  or  roots  or  death 
of  the  tooth.  It  may  not  erupt  at  all.  This  gives  rise  to  greater  trouble 
than  the  upper  wisdom,  causing  more  or  less  radiating  pain  and  swelling  of 
soft  parts,  not  uncommonly  running  on  to  suppuration,  perhaps  localized 
beneath  the  gum,  but  in  other  cases  leading  to  wide  burrowing,  the  sinuses 
opening  even  as  low  as  the  clavicle,  or  as  high  as  the  zygoma,  with  great 
disfigurement.  It  looks  like  a  case  of  necrosis,  and  there  may  be  some.  But 
in  many  cases  cure  follows  at  once  upon  treatment  of  the  tooth.  Persistent 
tonic  spasm  of  the  masseter  (p.  529)  is  a  not  uncommon  symptom.  Treat- 
ment. Dense  covering  gum  may  be  freely  cut  away  to  expose  the  whole 
crown,  and  further  elongation  of  the  jaw  awaited  in  young  people.  In  older 
patients,  extract  the  third  molar  if  it  can  be  reached,  unless  the  second  is 
diseased,  when  it  should  be  removed  in  preference.  When  suppuration  has 
occurred,  the  third  molar  must  be  removed  for  cure. 

Retention  of  xvisdom  as  of  other  teeth  sometimes  causes  dentigerous  cysts 
(p.  531)  to  form. 

Irregularity  of  the  permanent  teeth  results  from  short  develop- 
ment of  the  jaws.  In  slight  cases  and  early  much  may  be  done  by  pressure  ; 
but  often  it  is  necessary  to  remove  a  projecting  canine  or,  better,  a  bicuspid, 
when  the  canine  will  fall  into  place. 

Caries  of  the  Teeth. — This  begins  especially  in  the  furrows  in  the 
crowns  of  molars,  and  where  teeth  press  closely  on  each  other.  In  both 
places  the  enamel  is  not  infrequently  either  absent,  thin,  or  imperfectly  cal- 
cified.   Not  uncommonly,  fissures  are  found  elsewhere  in  enamel. 

The  first  sign  of  decay  is  opacity  of  the  enamel  at  one  of  these  spots  ;  then 
it  becomes  brownish,  friable,  and  disappears,  exposing  the  dentine,  which 
becomes  still  more  widely  brown  and  more  or  less  rapidly  decalcified.  On 
the  surface  of  the  pulp  cavity  new  dentine  may  be  laid  down  over  the  carious 
focus.  Sooner  or  later  ulceration  gains  the  mastery  and  the  pulp  is  exposed. 
The  whole  tooth  may  thus  be  destroyed.  At  a  carious  point  the  dentine 
tubules  are  varicose  and  filled  with  micrococci,  as  one  would  expect  in  the 
mouth. 

The  etiology  is  complex.  Developmental  defect  is  evidently  very  impor- 
tant from  the  frequency  with  which  bad  teeth  are  found  running  in  otherwise 
healthy  families.  The  effect  of  rickets  on  the  milk  teeth,  and  of  congenital 
syphilis  on  both  sets,  is  very  marked,  as  also  that  of  general  ill-health  during 
the  development  of  teeth.  Next,  caries  begins  commonly  during  pregnancy, 
nursing,  or  after  serious  illness,  though  how  these  act  is  uncertain.  The 
effect  of  softening  acids,  even  used  as  drugs,  upon  enamel,  the  common  asso- 
ciation of  dyspepsia  with  bad  teeth,  the  frequency  with  which  caries  starts 
between  teeth  or  where  teeth  are  overlapped  by  gum,  and  where,  conse- 
quently, food  is  often  retained  for  long  periods,  and  the  fact  that  dead  teeth 
used  as  artificial  ones  may  undergo  caries,  strongly  suggest  the  view  that 
acids  developed  in  the  mouth  cause  softening  of  the  enamel,  and,  naturally, 
they  act  chiefly  where  it  is  the  thinnest,  or  still  better  upon  exposed  dentine. 
Once  cocci  gain  access  to  the  tubules  of  the  latter,  the  products  of  their 
action  doubtless  assist  largely  in  causing  decalcification. 

Treatment. — The  whole  of  the  decayed  portion  should  be  gouged  out, 
and  the  cavity  rendered  aseptic  and  filled  with  gold,  or  an  amalgam  of 
silver  and  mercury,  or  of  silica  and  gutta-percha  (F.  334).  To  keep  saliva 
from  the  cavity  during  filling,  an  India-rubber  apron  should  be  fitted  round 
the  tooth.  If  decay  has  opened  the  pulp-cavity,  it  may  be  necessary  first  to 
use  some  application,  under  which  the  pulp  may  heal  and  close  over  by  bone, 
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or  cease  to  yield  discharge ;  it  is  of  no  use  to  stop  a  tooth  if  there  is  any 
secretion  of  purulent  matter  from  the  pulp  underneath.  The  best  applica- 
tion seems  to  be  creasote,  inserted  into  the  pulp-cavity  on  a  little  bit  of 
cotton-wool,  and  over  that  another  bit  of  cotton-wool  dipped  in  mastic  var- 
nish (F.-334).  This  must  be  changed  once  in  two  or  three  days,  till  all 
discharge  ceases.  But  if  the  pulp  continue  irritable,  tender,  or  bleeding,  it 
will  be  necessary  to  deaden  it  with  a  little  fragment  of  nitrate  of  silver,  or 
to  destroy  it  by  a  minute  quantity  of  arsenic  mixed  with  morphia.  After 
this,  which  is  not  painful,  the  cavity  may  be  again  stopped  by  creasote,  till 
it  ceases  to  discharge.  Then  it  may  be  filled  with  gutta-percha  and  silica ; 
and,  lastly,  a  fine  hole  may  be  bored  through  the  gum  into  the  pulp-cavity. 
Should  any  discharge  form,  it  will  drain  out  of  this  aperture;  and  thus  a 
tooth  with  the  pulp  destroyed  may  continue  useful  for  years. 

A  great  deal  may  be  done  to  abridge  the  sufferings  of  children  by  looking 
after  caries  of  the  milk-teeth.  These  should  be  stopped  with  varnish  on  wool, 
or  gutta-percha,  to  protect  them  from  the  food. 

There  is  a  prejudice  against  extracting  any  of  the  first  set  of  teeth  in 
children,  however  carious,  on  the  supposition  that  the  jaw  might  become 
contracted,  and  the  permanent  teeth  crowded.  Tomes  says  this  fear  is 
groundless.  These  teeth  certainly  should  not  be  extracted  needlessly :  but 
it  is  better  to  do  so  than  to  allow  them  to  cause  much  pain,  or  gumboils;  or 
to  tempt  the  child  to  bolt  his  food  from  the  pain  of  chewing  it. 

Every  case  in  which  teeth  decay  with  rapidity  should  be  looked  upon  as 
requiring  medical  treatment,  and  tonics  (F.  25,  etc.). 

Complications. — The  chief  are  inflammation  of  the  pulp  (q.  v.)  and  of 
the  periosteum  of  the  root,  the  latter  often  leading  to  alveolar  abscess  (q.  v.) 
— toothache  being  a  prominent  symptom  of  either. 

Gum-boil  (alveolar  abscess  or  parulis)  is  a  small  abscess  commencing  in 
the  socket  of  the  tooth,  and  discharging  round  the  tooth  or  bursting  through 
the  alveolus  and  gum,  or  sometimes  through  the  cheek.  It  is  usually  caused 
by  irritation  of  a  carious  or  dead  tooth.  In  neglected  cases,  extensive 
necrosis  of  the  bone  may  follow ;  but,  without  this  untractable  sinuses  with 
pouting  mouths  may  form  widely  in  the  face  and  neck.  Therefore,  in  all 
such  cases,  look  carefully  to  the  teeth. 

From  the  upper  incisors  pus  may  burst  into  the  nostril,  and  the  case  is 
liable  to  be  misunderstood  ;  more  often  pus  forms  behind  these  teeth,  perhaps 
causing  necrosis  of  the  hard  palate ;  rarely  the  abscess  may  be  far  back  on 
the  palate  and  appear  unconnected  with  the  front  teeth,  one  of  which  will 
be  found  carious  (Salter,  Holmes's  System,  vol.  ii.). 

Treatment. — At  first,  when  signs  of  periostitis  of  the  root  only  are 
present,  fomentations  and  washing  of  the  mouth  with  water  as  hot  as  can  be 
borne ;  leeching  the  gum  and  a  purge.  If  the  tooth  is  very  carious  remove 
it  at  once ;  if  stopped,  remove  the  stopping  first.  So  soon  as  pus  forms  in- 
cise freely,  with  the  knife  edge  towards  the  bone.  This  cut  should  be  the 
more  free  in  cases  threatening  to  burst  externally,  and  the  skin  over  the 
abscess  should  be  painted  with  collodion.  In  spite  of  incision,  a  discharging 
sinus  almost  always  persists  and  requires  removal  of  the  tooth  for  its  cure. 
The  sac  often  comes  away  with  the  fang. 

Necrosis  of  Teeth  may  be  caused  by  violence  tearing  the  pulp-vessels 
or  by  suppurative  periostitis ;  it  may  also  occur  quietly  and  without  obvious 
cause,  remaining  in  the  jaw  perhaps  for  years  with  the  gum  somewhat  re- 
ceded. Such  teeth  are  opaque,  and  may  become  black  and  unsightly.  Ex- 
tract if  inflammation  or  other  inconvenience  arise. 

Toothache.  1.  Inflammation  of  pulp. — "When  the  tooth-pulp  is  bare,  it 
is  liable  to  injury  from  food  forced  into  its  cavity  or  from  hot  or  cold  or 
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acrid  liquids ;  and  will  inflame  from  cold  and  other  causes.  The  pain  is 
agonizing  ;  the  tooth  becomes  exquisitely  tender  and  loose,  rises  in  its  socket, 
from  swelling  of  its  periosteum ;  the  gum  swells,  and  if  the  case  goes  on,  an 
alveolar  abscess  forms.  If  the  tooth  is  useless,  extract  it  at  once  ;  if  likely 
to  be  useful,  the  cavity  should  be  cleared  of  foreign  substances,  and  then  be 
treated  with  creasote  as  above.  If  the  patient  is  feverish  and  the  tongue 
foul,  a  purge,  broth  diet,  and  warm  fomentations  will  do  good ;  so  also  will 
washing  out  the  mouth  with  a  tumbler  of  hot  water  containing  a  teaspoonful 
of  bicarbonate  of  soda ;  leeching ;  an  incision  on  either  side  of  the  tooth, 
down  to  bone;  solution  of  tannin  in  ether,  or  of  camphor  in  chloroform, 
applied  on  a  very  small  plug  of  cotton-wool  to  the  cavity. 

2.  Inflammation  of  the  dental  periosteum,  causing  the  teeth  to  rise  in  their 
sockets,  is  common  from  cold ;  and  necrosis  of  the  alveolus  (p.  530)  begins 
with  obstinate  toothache  from  periodontitis. 

3.  Irritable  gum. — The  gum  between  a  decayed  tooth  and  its  neighbor 
may  become  spongy  and  swollen,  and  excessively  sensitive,  giving  rise  to  a 
very  wearing  kind  of  toothache,  and  causing  excruciating  pain  if  a  portion 
of  the  food  happens  to  be  pressed  down  upon  it.  This  may  be-  relieved  by 
an  incision  through  the  swollen  gum,  and  the  use  of  tannin-gargle,  of  pelli- 
tory  chewed,  and  aperients. 

4.  Neuralgia  may  affect  the  dental  nerves  of  healthy  teeth  or  may  be  ex- 
cited by  irritation  of  a  dental  filament.    It  occurs  paroxysmally  (p.  418). 

5.  Thickening  of  the  fangs  of  teeth  is  usually  secondary  to  caries ;  but  may 
arise  spontaneously  in  an  apparently  healthy  tooth  and  cause  severe 
neuralgia.  When  the  tooth  is  removed,  the  disease  often  spreads  to  others 
and  no  permanent  relief  may  be  obtained  till  all  the  teeth  of  both  jaws  have 
been  extracted. 

Extraction  of  Teeth  is  an  operation  which  is  easily  performed  by  any 
one  who  has  the  proper  instruments,  and  uses  them  with  ordinary  care  ;  but 


Fig.  191.  Fig.  192. 


if  unskilfully  performed,  it  may  lead  to  very  serious  results  and  much  suffer- 
ing. The  surgeon  should  study  well  the  construction  of  the  instruments,  and 
practise  with  them  on  the  dead  body  before  he  tries  on  the  living. 
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1.  Theforcejis  should  be  made  with  sharp  edges,  that  it  may  pass  between 
tooth  and  gum,  and  seize  the  tooth  by  its  neck,  close  to  the  alveolus.  For 
this  purpose,  also,  the  jaws  of  the  instrument  should  be  made  to  incline  to- 
wards each  other,  so  that  they  may  slip  up  and  embrace  the  neck  of  the 
tooth  accurately  when  the  handles  are  pressed  together  ;  and  they  should 
be  ground  to  fit  accurately  the  shape  of  each  tooth.  For  this  the  surgeon 
will  require  seven  sets  of  instruments:  One  for  the  left  upper  molar 
(Fig.  195),  and  another  for  the  right  (Fig.  194),  because  of  the  peculiar 


Fig.  195.  Fig.  196.  Fig.  197. 


conformation  of  those  teeth ;  one  for  the  lower  molars  of  either  side  (Fig.  193), 
one  for  any  single-fanged  tooth  of  the  upper  jaw  (Fig.  197),  and  one  for  any 
single-fanged  tooth  of  the  lower  jaw  (Fig.  196).  Stumps  in  the  upper  jaw 
may  be  extracted  with  the  instrument  Fig.  198,  and  those  in  the  lower  jaw 
with  Fig.  199.  The  instruments  depicted  were  devised  by  Mr.  Tomes,  and 
were  made  by  Evrard. 

In  extracting  teeth  with  forceps,  there  are  two  things  to  be  done — first  to 
loosen  the  tooth,  and  then  to  pull  it  straight  out.    In  extracting  the  incisors 


Fig.  198.  Fig.  199. 


and  canines  of  the  upper  jaw,  they  may  first  be  loosened  by  giving  them  a 
gentle  twist,  combined  with  a  slight  rocking  motion,  and  then  they  may  be 
pulled  perpendicularly  downward  with  a  slight  inclination  backward.  The 
incisors  and  canines  of  the  lower  jaw  are  to  be  loosened  by  giving  them  a 
firm  but  gentle  motion  backward  and  forward,  and  then  pulled  straight  up. 
The  bicuspids  and  molars  are  to  be  loosened  by  moving  them  from  side  to 
side,  so  as  to  make  the  alveolar  process  yield  a  little,  and  then  pulled  per- 
pendicularly upward  or  downward,  as  the  case  may  be.  "  Hawk's-bill"  for- 
ceps are  now  more  commonly  used  for  lower  molars.    The  operator  should 
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grasp  the  forceps  firmly,  in  such  a  manner  that  it  may  move  altogether  with 
his  hand — but  yet  not  so  forcibly  as  to  run  the  risk  of  crushing  the  tooth. 

2.  The  elevator  is  highly  prized  for  stumps  and  for  old  straggling  teeth. 
The  point  is  to  be  thrust  firmly  down  between  the  tooth  and  its  socket;  and 
then,  by  bringing  the  instrument  into  a  horizontal  position,  and  making  a 
fulcrum  of  the  edge  of  the  alveolar  process  or  of  the  adjoining  tooth,  or  of 
the  operator's  fingers,  the  tooth  may  be  lifted  out.  The  stump-forceps  are 
easier  to  use  where  they  can  be  employed. 

Hemorrhage  after  Extraction  of  Teeth. — This  operation  may  be 
followed  by  dangerous  hemorrhage,  which  sometimes  comes  from  the  dental 
artery  at  the  bottom  of  the  socket — sometimes  from  the  gums,  when  they 
have  been  long  diseased.  All  clot  must  be  removed ;  syringe  with  cold 
water,  or  dry  and  mop  the  gum  with  a  bit  of  wool  in  weak  solution  of  chlo- 
ride of  iron.  Should  this  not  answer,  plug  the  aveolus.  Dry  the  cavity, 
and  press  into  it,  so  as  to  come  into  contact  with  its  very  bottom,  one  end  of 
a  long  shred  of  lint,  which  may  be  steeped  in  solution  of  chloride  of  iron, 
and  force  in  the  remainder,  in  successive  portions,  till  the  socket  is  filled  to 
the  level  of  the  gum.  Then  place  a  compress  on  the  part,  thick  enough  to 
be  pressed  upon  by  the  antagonist  teeth,  and  firmly  close  the  mouth  by  a 
four-tail  bandage   .Instead  of  this  a  hot  wire  may  be  passed  into  the  socket. 

Tartar  is  earthy  matter,  chiefly  carbonate  of  lime,  mixed  with  epithelium 
and  debris  of  animal  food  and  swarming  with  organisms,  deposited  on  the 
teeth  from  the  saliva.  It  is  most  abundant  on  the  upper  molars  and  lower 
incisors,  because  they  are  nearest  the  orifices  of  the  salivary  ducts.  If  suf- 
fered to  accumulate,  it  causes  inflammation  and  absorption  of  the  gums  and 
gradual  loosening  of  the  teeth. 

Treatment. — Prevent  deposit  by  cleaning  the  teeth  twice  a  day  with  a 
soft  tooth-powder  (precipitated  chalk)  and  a  little  soap,  and  by  the  use  of  a 
quill  toothpick.  The  hairs  of  the  toothbrush  should  be  soft,  and  not  too 
closely  set,  that  they  may  penetrate  the  better  between  the  teeth. 

When  any  quantity  of  tartar  has  accumulated,  remove  it  with  scaling 
instruments.  Introduce  the  edge  or  point  of  the  instrument  between  the  con- 
cretion and  the  gum,  and  detach  the  former  in  flakes ;  meanwhile  press  a 
finger  or  thumb,  guarded  with  a  towel,  firmly  on  the  cutting  edges  of  the 
teeth,  that  they  may  not  be  loosened  by  the  necessary  force.  Sometimes  a 
bit  of  tartar  is  found  in  the  orifice  of  a  salivary  duct,  causing  much  irrita- 
tion.   It  may  easily  be  removed. 

Affections  of  the  Mouth,  Gums,  and  Tongue. 

Inflammation. — Acute  Stomatitis.  The  early  symptoms  are  soreness, 
redness,  heat,  swelling,  and  dryness  of  the  mouth,  the  latter  two  soon  yield- 
ing to  excessive  thin  secretion  with  some  subsidence  of  swelling.  Heat  and 
corrosives  killing  the  epithelium  produce  a  dead  white  surface  at  first.  Then 
the  spots  most  affected  become  very  red,  tender,  and  smooth,  the  superficial 
epithelium  being  cast — best  seen  on  the  rough  tongue.  Next,  small  super- 
ficial ulcers  appear,  most  commonly  upon  the  gums,  and  may  increase  to  a 
considerable  size  and  depth.    More  or  les3  salivation  is  usual. 

The  causes  are  numerous.  Scalds,  burns,  and  chemical  injuries  do  not 
usually  excite  more  than  the  first  degree,  which  soon  subsides.  In  congenital 
syphilis  stomatitis  is  common  and  is  usually  slight,  but  Hutchinson  has  seen 
ulceration  causing  necrosis  of  the  alveoli.  In  acquired  syphilis  mucous  tuber- 
cles are  very  common  at  the  angles  of  the  mouth  and  small  ulcers  upon  the 
cheeks  and  lips.  Thrush  is  a  slight  stomatitis  excited  by  the  growth  of  the 
oidium  albicans  in  the  epithelium,  and  the  redness  of  inflammation  is  soon 
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mottled  by  curdlike  spots,  and  then  concealed  by  a  membrane  formed  by 
their  blending ;  the  saliva  is  always  acid.  It  may  extend  down  the  gullet, 
and  sometimes  appears  on  the  vulva  and  lower  end  of  the  rectum  ;  whether 
it  occurs  in  the  stomach  and  intestines  or  air-passages  seems  very  doubtful. 
It  is  very  common  in  infants,  especially  if  weakly  or  syphilitic ;  in  older  pa- 
tients it  usually  occurs  in  states  of  exhaustion  from  phthisis  or  acute  fevers, 
and  is  therefore  of  ill  omen.  Attend  to  the  general  health  and  apply  mel 
boracis,  solution  of  sulphurous  acid,  or  other  antiseptic.  Mercury  now  rarely 
causes  more  than  spongy  gums  with  a  dark  red  line  along  the  teeth,  oedema- 
tous  tongue,  foul  breath,  and  salivation ;  but  among  quicksilver  workers  ex- 
tensive ulceration  of  gums  and  cheeks  with  loss  of  teeth,  and  even  necrosis 
of  bone  may  still  be  seen.  Treat  by  chlorate  of  potash  and  astringent  washes, 
iodide  of  potash  in  small  doses,  Turkish  baths,  and  nourishing  diet.  In 
ulcerative  stomatitis  or  putrid  sore  mouth  numerous  ulcers  form  on  gums, 
cheeks,  and,  to  a  less  extent,  on  palate  and  tongue,  after  two  or  three  days 
of  slight  feverishness,  and  either  die  away  in  seven  to  fourteen  days  or  be- 
come chronic.  Over  any  large  ulcer  the  cheek  will  be  swollen.  The  picture 
is  like  that  of  severe  mercurial  stomatitis  and  is  uncommon  after  puberty. 
Chlorate  of  potash  internally  and  locally  is  specific.  Erysipelas  rarely 
spreads  to  the  mouth,  causing  much  swelling.  Diphtheria  may  extend  from 
the  fauces. 

Rarely,  chronic  stomatitis,  buccal  and  lingual  leukoplakia  are  excited  by 
minor  irritants  —  excessive  smoking,  chewing,  dram-drinking,  hot  spices, 
irritation  of  sharp  teeth  or  tooth-plates,  and  syphilis.  Psoriasis  and,  when 
highly  developed,  ichthyosis  linguce  are  other  names  of  this  disease  upon  the 
tongue.  At  first,  red  smooth  areas  form,  the  superficial  epithelium  being 
cast ;  but  after  a  time  epithelium  thickens,  and  blue,  white,  or  yellowish, 
thin  but  rigid  patches  appear,  surrounded  by  some  injection  so  long  as  they 
are  increasing ;  they  cause  no  pain,  but  there  may  be  slight  ptyalism.  These 
plaques  are  much  most  common  in  men  (101  to  9),  and  on  the  tongue ;  then 
on  the  cheeks,  lips,  and  palate,  in  order.  They  may  appear  on  other 
mucosse,  as  the  vulva.  Such  white  patches  are  common  in  early  syphilis, 
but  they  disappear  under  treatment,  in  the  course  of  weeks  or  months. 
Cases,  however,  occur — and  to  them  the  name  "  leukoplakia  "  is  more  espe- 
cially applied — in  which  the  patches  are  extremely  chronic,  and  resistent  to 
all  known  treatment.  Their  causes  are  very  doubtful,  but  syphilis  and 
smoking  seem  to  rank  high  ;  sometimes  psoriasis,  eczema,  or  ichthyosis  of 
the  trunk  is  present.  The  interest  of  these  cases  is  that  in  many  epithelioma 
supervenes,  after  an  average  duration  of  the  plaque,  in  twenty-nine  cases,  of 
about  fourteen  years — fifteen  months  to  forty  years  being  the  extremes.  The 
plaques  appeared  between  sixteen  and  sixty-nine  (Barker  in  Holmes's  Sys- 
tem, vol.  ii.). 

Treatment. — Removal  of  the  cause  and  antisyphilitic  remedies  in  suspi- 
cious cases.  Barker  recommends  locally  a  wash  of  sod.  bicarb,  (gr.  xx  ad 
3j)  used  often  ;  others  employ  hydr.  bichlor.  gr.  ss,  or  ac.  chromic,  gr.  j  ad 
$j.  Caustics  should  not  be  used.  The  patient  should  be  impressed  with  the 
necessity  of  watching  the  patch  very  carefully,  and  of  showing  it  to  a  sur- 
geon upon  the  appearance  of  any  irritation,  ulceration,  or  induration,  when 
an  operation  should  at  once  be  undertaken. 

Cancrum  oris,  noma  or  water- canker,  is  a  gangrenous  affection  of 
the  cheeks  and  lips,  occurring  almost  exclusively  among  ill-fed,  dirty 
children  of  large  towns ;  the  vulva  may  be  similarly  affected.  It  often 
follows  scarlatina  and  other  acute  fevers  or  exhausting  illnesses.  Lingard 
has  described  long  bacilli  as  the  probable  cause. 
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Symptoms. — 'A  spot  on  the  inside  of  the  cheek  usually  becomes  livid, 
and  the  cheek  swells  and  hardens  over  it ;  quickly  an  ulcer  forms  within 
and  spreads,  its  base  being  covered  by  a  brown  or  ash-colored  slough, 
sometimes  like  diphtheritic  membrane.  The  breath  becomes  fetid,  blood- 
stained saliva  dribbles,  hardness  of  the  cheek  increases,  the  skin  over  it 
becomes  dull  red,  then  a  bloody  bulla  rises  centrally,  bursts,  and  leaves 
a  black  patch  of  gangrene  which  spreads  widely,  preceded  by  a  broad 
margin  of  inflammatory  infiltration.  In  the  worst  cases  it  is  said  that 
the  parts  around  remain  pale,  waxy,  and  little  swollen.  Within  the 
mouth  gangrene  is  much  more  extensive  then  externally,  the  connective 
tissue  of  the  cheek  being  like  wet  chamois  leather  far  around  the  per- 
foration, and  horribly  fetid ;  large  portions  of  the  jaws  necrose  from 
destruction  of  the  soft  parts,  and  teelh  drop  out  in  numbers.  The  child 
dies  exhausted,  or  perhaps  one  should  say  poisoned  ;  there  is  little  or  no 
pain,  and  consciousness  is  retained  until  the  end,  when  stupor  often  super- 
venes. Fever  is  slight  or  moderate.  The  glands  are  not  swollen.  Re- 
covery is  rare,  and  fearful  deformity  results  from  sloughing  and  scar- 
contraction. 

The  diagnosis  from  sloughing  mercurial  stomatitis  has  now  rarely  to 
be  made.  Noma  is  at  first  unilateral,  begins  almost  always  at  one  spot, 
is  circumscribed,  and  does  not  affect  the  tongue.  Mercurial  stomatitis 
affects  the  whole  mouth. 

Treatment. — (1)  If  it  appears  possible  to  get  beyond  the  disease,  anaes- 
thetize the  child,  expose  the  gangrenous  focus — thoroughly  splitting  the 
cheek  if  necessary — cut  slough  away  with  scissors  until  a  bleeding  sur- 
face is  everywhere  reached,  theu  cauterize  this  deeply,  and,  lastly,  soak 
the  eschar  in  chloride  of  zinc  (p.  156)  or  1  in  500  perchloride  of  mercury, 
and  powder  it  with  iodoform.  A  hole  should  be  cut  in  the  cheek  without 
hesitation.  Afterward  the  surface  may  be  dusted  daily  with  iodoform 
and  painted  every  two  hours  with  1  in  1000  sublimate  lotion.  Apply 
boracic  fomentations  externally.  Repeat  the  operation  at  the  first  sign  of 
recurrence.  (2)  Remove  the  child  from  its  unhealthy  surroundings.  Use 
the  most  nutritious  diet  and  give  wine  freely.  Quinine  and  mineral  acids 
internally  are  recommended.    The  prognosis  is  very  bad. 

New  growths  commencing  in  the  floor  of  the  mouth  or  on  the  inner 
surface  of  cheeks  or  lips  are  rare ;  warts  and  epithelioma  are  the  commonest. 
No  cheese-paring  operations  should  be  done  for  the  latter. 

Cysts  are  much  commoner.  Mucous  cysts  from  degeneration  and  dilata- 
tion of  a  mucous  gland  may  occur  at  any  part,  especially  on  the  lips  ;  a 
bit  should  be  excised.  Ranula  is  a  cyst  of  glairy  fluid  in  the  floor  of 
the  mouth,  usually  on  one  side  of  the  frsenum  ;  it  may  sometimes  be  due 
to  dilatation  or  wound  of  Wharton's  duct  (Erichsen),  but  usually  this  is 
free,  and  the  pathology  is  then  doubtful.  When  ranula  has  existed  long, 
it  may  form  a  tumor  of  considerable  size,  pushing  the  tongue  over  to  the 
other  side,  or  upward,  interfering  seriously  with  speech,  deglutition,  and 
respiration  ;  not  allowing  the  mouth  to  be  closed,  projecting  under  the  jaw, 
and  even  reaching  down  between  the  sterno-mastoid  muscle  and  trachea 
to  the  clavicle  (Mayo,  Lancet,  1847,  vol.  i.  p.  667).  A  seton  may  be  passed 
through  the  cyst,  or  a  piece  be  cut  from  the  sac;  or  a  V-flap  may  be  cut 
in  the  wall,  and  its  apex  sewn  into  the  interior  of  the  cyst  (B.irker).  It 
may  be  necessary  to  wipe  out  the  interior  with  some  irritant,  after  which 
submaxillary  cellulitis  may  arise.  Dermoid  cysts  are  rarely  met  with  in 
the  floor  of  the  mouth  lying  in  the  mid-line  between  the  genioglossi;  as  a 
rule,  they  do  not  enlarge  until  adult  life.  A  grooved  needle  may  bring 
away  a  little  cheesy  epithelial  debris.    Incise  from  the  mouth  freely  in  the 
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mid-line  and  by  drawing  on  the  wall,  and,  tearing  or  cutting  bands  of 
connective  tissue,  endeavor  to  pull  out  the  cyst ;  this  failing,  dissect  out 
from  below.  A  bursa  between  the  genioglossi  and  geniohyodei  may  enlarge ; 
it  projects  most  in  the  neck,  but  should  be  incised  from  the  mouth  in  mid- 
line, and  a  tube  inserted  with  a  stitch.  Hydatids  have  been  found  in  the 
tongue ;  incise. 

Inflammatory  softening  and  absorption  of  the  gums,  vulgarly 
called  scurvy,  generally  affects  middle-aged  or  elderly  people,  and  may  be 
a  consequence  of  the  accumulation  of  tartar,  or  of  severe  dyspepsia.  The 
gums  are  swollen,  spongy,  exceedingly  tender,  subject  to  constant  aching 
pain,  and  bleed  on  the  slightest  touch.  If  the  disease  proceeds,  they  sep- 
arate from  the  teeth ;  the  alveoli  are  gradually  absorbed,  the  teeth  loosen, 
and  at  last  fall  out.  These  consequences  are  sometimes  speedy,  and  are 
attended  with  suppuration  in  the  alveoli ;  but  more  frequently  they  are 
slow,  the  teeth  dropping  out  one  by  one  in  the  course  of  years. 

Treatment. — Cleanliness,  astringent  washes,  and  close  attention  to  the 
digestive  organs.  Free  scarifications  of  the  gums.  Nitric  acid  and  bark 
usually  act  well. 

Hypertbophy  of  the  gums  is  rare,  and  appears  at  or  soon  after  birth. 
The  soft  parts  are  much  swollen,  lobulated,  firm,  and  but  slightly  sensitive; 
the  teeth  are  more  or  less  covered  over.  The  hypertrophy  often  begins  at  a 
point  and  spreads  thence.  It  is  said  to  start  from  the  periosteum  within  the 
margin  of  alveoli,  and  consequently  requires  for  its  cure  removal  not  only  of 
the  soft  parts,  but  also  of  the  edge  of  the  bone.  Mental  defect,  overgrowth 
of  cutaneous  epidermis  and  hair  have  generally  been  noted  in  these  cases. 

Polypus  of  the  gum  is  due  to  inflammatory  thickening  of  the  septum 
between  two  teeth,  and  is  usually  excited  by  caries.  The  latter  must  be 
treated  and  the  little  mass  removed. 

Warts  occur  on  the  gums,  especially  in  warty  subjects.  Rarely,  the 
papillse  are  very  long  (villous).    Remove  freely. 

Epithelioma  commencing  on  the  gum  is  rare  and  ulcerates  early. 
Secondary  infiltration  is  common.  The  appearances  are  characteristic,  and 
free  removal  is  required. 


An  epulis  which  had  lasted  many  years,  interfering  with  mastication,  and  causing  great  emaciation. 


N-evus  may  affect  the  gum  alone  or  with  the  lip  and  cheek.  A  young 
woman  under  Heath  had  vascular  hypertrophy  of  the  gums  on  one  side, 
together  with  port-wine  stain  of  the  cheek  and  neck.  These  growths  bleed 
easily,  and  should  be  cut  away  and  the  bleeding  checked  by  the  cautery. 


Fig.  200. 


ACUTE   INTERSTITIAL  GLOSSITIS. 
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Epulis  means  simply  "  on  the  gum  "  (ejri  ovyov),  and  to  it  should  be  added 
an  adjective  expressive  of  the  nature  of  the  tumor — e.g.,  myeloid.  Practi- 
cally the  word  alone  has  come  to  signify  a  fibrous  or  sarcomatous  growth, 
usually  myeloid,  starting  from  the  periosteum  of  an  alveolus,  or  from  the 
soft  bone  around  it.  It  usually  appears  between  two  teeth  in  close  relation 
to  one,  which  is  the  more  displaced,  but  may  show  first  on  the  labial  or  deep 
surface,  of  the  gum.  It  forms  a  hard  or  soft,  rounded,  irregular,  usually 
sessile  tumor,  of  reddish  aspect,  covered  by  mucosa  (Fig.  200)  ;  it  may  grow 
very  slowly  or  rapidly,  involving  much  of  the  alveolus,  displacing  many 
teeth,  and  ulcerating  speedily.  These  growths  should  all  be  removed  early 
together  with  the  bone  whence  they  spring  (see  p.  534),  those  of  rapid  growth 
very  freely.  Quite  small  tumors  may  come  away  with  the  tooth  to  which 
they  are  related.  The  prognosis  after  fair  removal  of  fibrous  or  myeloid 
epulis  is  good. 

Wounds  of  the  tongue  may  be  attended  with  severe  hemorrhage,  and 
young  children  swallow  the  blood.  If  the  bleeding  orifice  cannot  be  tied, 
pass  one  or  more  deep  sutures  with  curved  needles  to  close  the  wound,  and 
constrict  the  bleeding  vessel ;  or  the  cautery  may  be  applied. 

Children  sometimes  inflict  very  severe  bites  on  their  tongues,  almost  biting 
oft'  the  end ;  unless  bleeding,  leave  them  entirely  to  nature.  They  rarely 
require  sutures. 

Tongue-tie  means  congenital  shortness  of  the  frsenum  binding  the  point 
down  and  even  rendering  it  slightly  bifid.  It  is  much  more  often  complained 
of  than  present.  Let  the  child  lie  on  its  back,  the  head  toward  the  surgeon  ; 
raise  the  tip  of  the  tongue  with  two  fingers,  make  tense  the  fnenurn,  and 
snip  the  thin  white  band  through  with  blunt  pointed  scissors,  cutting  toward 
the  floor  of  the  mouth  to  avoid  the  ranine  vessels.  The  fingers  easily  widen 
the  gap. 

Makroglossia  is  an  enlargement  of  the  tongue  evident  at  or  within  a 
year  or  two  of  birth.  It  occurs  chiefly  in  cretins  and  imbeciles.  At  birth 
the  tongue  is  merely  rather  large,  if  anything  wrong  is  noticed.  Sometimes 
one  or  more  attacks  of  glossitis  seem  to  cause  the  enlargement.  As  it  grows 
it  protrudes  from  the  mouth,  more  or  less  constantly,  and  its  epithelium  be- 
comes horny.  If  retracted,  great  fulness  of  the  floor  of  the  mouth  results. 
The  lower  teeth  and  alveoli  become  horizontal  from  constant  pressure ;  the 
teeth  often  cause  ulcers  on  the  tongue,  and  saliva  dribbles  away.  On  section, 
increase  of  the  fibrous  tissue,  chiefly  in  the  mid-line  and  beneath  the  dorsal 
mucosa,  is  found ;  and  sometimes  distinct  spaces — dilated  lymphatics — are 
visible  here;  they  may  even  form  translucent  pearls  on  the  under  surface. 
The  swelling  is  variously  regarded  as  due  to  a  cavernous  lymphangioma, 
obstruction  of  lymphatics,  or  chronic  interstitial  glossitis.  The  submaxillary 
glands  may  be  swollen  and  hard.  The  lips  may  be  similarly  affected  (makro- 
cheilia). 

Treatment. — Pressure  has  caused  but  little  benefit  and  is  hard  to  apply. 
Therefore,  in  any  marked  case,  excise  a  V-shaped  piece  with  scissors  and 
suture  the  wound.    Union  by  first  intention  is  common. 

Acute  and  chronic  superficial  glossitis  were  considered  under 
stomatitis,  and  the  importance  of  the  chronic  form,  "  leukoplakia  lingualis," 
with  regard  to  epithelioma  was  pointed  out.  The  red  glazed  tongue,  in  which 
more  or  less  of  the  organ  is  smooth,  red,  and  shiny,  and  perhaps  in  an  early 
stage  of  glossitis  (p.  540),  is  similarly  dangerous. 

Acute  interstitial  glossitis  results  from  wounds,  wasp-stings,  mercu- 
rialism,  and  rarely  in  the  course  of  specific  fevers  ;  often  the  cause  is  obscure. 
The  tongue  swells  rapidly  and  greatly,  and  becomes  firm  from  inflammatory 
effusion  into  its  substance,  is  deeply  impressed  by  the  teeth,  and  perhaps 
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protrudes  from  the  mouth,  furred  and  livid,  or  dry  and  brown.  It  causes 
salivation  and  dyspnoea,  in  part  probably  by  oedema  about  the  glottis,  and 
there  is  often  a  good  deal  of  pain  ;  temp.  100°-101°  Fahr.  An  abscess  may 
form  in  the  base  and  must  be  carefully  sought  for  with  a  finger,  a  sym- 
metrical swelling,  softness,  and  perhaps  fluctuation  being  its  chief  signs. 
Cases  have  proved  fatal,  in  spite  of  active  treatment,  from  diffuse  suppura- 
tion, sloughing,  or  pneumonia.  Evacuation  of  pus  at  once  arrests  the  swell- 
ing ;  if  no  pus  can  be  found,  make  a  long  cut  into  the  submucous  tissue  on 
either  side  of  the  mid-line,  and  rinse  the  mouth  well  with  hot  boracic  lotion. 
On  no  account  give  opium,  lest,  in  deep  sleep,  the  tongue  fall  back  on  the 
glottis. 

Chronic  interstitial  glossitis  renders  the  tongue  very  hard  without 
producing  much  increase  in  size.    It  is  generally  syphilitic. 

Acute  abscess  may  form  in  the  tongue,  especially  the  base,  in  acute 
interstitial  glossitis ;  sometimes  also  under  the  tongue.  Even  less  common 
are  cases  of  chronic  abscess,  which  arise  without  obvious  cause  and  are  cer- 
tainly recognizable  only  by  puncture.  They  feel  like  tense  cysts  in  the 
substance  of  the  organ. 

Ulcers  on  the  tongue  arise  from  many  causes  and  are  usually  grouped 
as  simple,  syphilitic,  and  tubercular. 

Simple  Ulcers  are  chiefly  such  as  arise  from  injuries,  especially  from 
sharp  teeth,  bites,  etc.;  and  with  them  must  be  placed  ulcers  in  mercurial 
and  ulcerative  stomatitis  (p.  540),  and  scurvy.  Aphthous  ulcers  also,  which 
occur  in  dyspeptic  subjects  as  small  white  or  gray  based  spots  with  red  mar- 
gins about  the  tip,  edge,  and  under-surface  of  the  tongue,  cause  smarting 
pain,  especially  when  salt  touches  them.  A  little  borax  soon  cures  an  ulcer, 
but  recurrence  must  be  checked  by  attention  to  the  digestion. 

Syphilitic  Ulcers  are  of  three  kinds :  (1)  the  primary  sore ;  (2)  ulcers 
due  to  the  breaking  down  of  superficial  patches  of  infiltration,  corresponding 
to  secondary  papules  upon  the  skin,  and  (3)  those  due  to  breaking  down  of 
a  gumma  in  the  substance  of  the  tongue. 

The  primary  sore  usually  occurs  under  thirty,  and  must  be  recognized  by 
its  general  characteristics  (p.  112),  and  by  the  onset  of  secondary  symptoms. 

In  the  first  year  or  two  of  acquired  syphilis  the  tongue  is  so  commonly 
affected  that  a  chronically  or  frequently  sore  tongue  is  one  of  the  points  in 
its  history ;  in  accepting  it,  however,  we  must  remember  aphthae.  Leuko- 
plakial  patches  are  the  result  of  the  mildest  irritation  acting  continuously  ; 
mingled  with  these  come  smooth,  red,  slightly  swollen  parts  where  the  surface- 
epithelium  is  gone  from  more  intense  irritation  ;  and  next  superficial  ulcers 
and  fissures  form,  usually  on  the  dorsum  and  margins.  These  three  condi- 
tions, separately  or  variously  combined,  make  up  the  tongue  of  early  syph- 
ilis :  there  may  be  but  a  leukoplakial  patch  or  two,  or  the  whole  tongue  may 
be  red,  or  the  red  is  largely  mottled  with  ill-circumscribed  blue-white  patches, 
dotted  with  ulcers,  seamed  by  fissures,  or  puckered  by  scars.  Sometimes 
these  ulcers  erode  rather  deeply ;  but  as  a  rule  their  scars  are  slight  and  all 
trace  of  the  early  syphilitic  lesions  is  commonly  lost.  The  above  lesions 
may  occur  at  any  period  of  syphilis ;  there  is  no  induration  about  any  of 
them.  Typical  mucous  tubercles  are  not  common,  but  they  do  occur  in  both 
the  congenital  and  acquired  forms. 

The  Gummatous  Ulcer  begins  as  an  indefinite  soft  swelling  in  the  body 
of  the  tongue,  over  which  the  mucosa  is  somewhat  raised,  and  becomes  red 
and  smooth ;  then  the  swelling  bursts  upon  the  dorsum,  and  a  deep,  ragged, 
soft-edged  cavity,  which  gapes  with  certain  movements  of  the  tongue,  is  left 
after  escape  of  the  slough.  Without  treatment,  healing  may  be  very  slow ; 
and  it  seems  certain  that  the  walls  may  indurate  and  epithelioma  supervene 


EPITHELIOMA  . 


545 


upon  a  typical  gumma.  After  healing,  a  soft,  puckered  scar  marks  the 
site  of  the  ulcer. 

Treatment. — That  of  syphilis  in  general,  and  locally  black  wash,  lotio 
hydr.  bichlor.  or  bicyanidi  (gr.  ij  ad  or  a  powder  of  gum  acacia  and 
hyd.  c.  cret.  (aa)  with  iodoform  3j  ad  §j.  Mercurial  fumigation  of  the 
mouth  is  useful  in  very  obstinate  cases.  For  obstinate  leukoplakia,  see 
p.  540. 

Tubercular  Ulcers  have  been  generally  recognized  only  of  late  years. 
Occasionally,  they  seem  to  be  the  primary  manifestation,  but  usually  they 
occur  subsequently  to  obvious  tubercle  of  lung  or  larynx.  They  are  much 
commoner  in  men  than  in  women,  probably  occur  at  all  ages,  and  usually 
appear  upon  the  edge  or  near  the  tip,  next  upon  the  dorsum,  and  least  often 
on  the  under  surface.  There  may  be  but  one  ulcer,  or  several  may  form 
round  the  first.  They  begin  either  as  a  red  pimple  or  small  submucous 
nodule  which  ulcerates  and  exposes  a  grayish  or  yellowish  slough,  through 
which,  when  spread  is  slow  or  absent,  pale  granulations  project.  If  spread 
is  rapid  there  is  little  or  no  induration,  but  usually  extension  is  slow,  and 
the  thick,  firm,  elevated  edge  of  the  tubercular  ulcer  develops ;  sometimes 
it  is  undermined  ;  the  floor  is  rarely  sunk  more  than  a  quarter  of  an  inch. 
The  ulcer  may  be  extensive,  but  is  usually  well  under  a  square  inch.  The 
palate  may  be  simultaneously  affected,  especially  with  dorsal  sores.  The 
SYMPTOMS  are  irritation  and  soreness,  usually  not  amounting  to  pain,  and, 
perhaps,  ptyalism ;  the  lymphatic  glands  do  not  enlarge  until  quite  late, 
if  at  all,  and  then  are  said  not  to  feel  hard.  Microscopically  the  edge  and 
base  consist  of  inflammatory  infiltration,  containing  usually  distinct  gray 
granulations,  and  often  numerous  tubercle-bacilli ;  by  degeneration  of  the 
granulations  ulceration  spreads.    (Trans.  Path.  Soc,  1883-84-85.) 

Treatment. — When  the  patient  is  dying  of  phthisis  or  laryngitis,  and 
suffering  little  inconvenience,  do  nothing  operative.  When  the  ulcer  seems 
primary,  it  should  be  destroyed  by  the  sharp  spoon  and  cautery,  or  excised 
with  a  wedge  of  tongue  substance,  the  wound  being  sutured. 

New  Growths. — Fibroma,  lipoma,  and  enchondroma  are  all  very  rare  in 
the  substance  of  the  tongue ;  they  would  shell  out.  Fibroma  may  form  a 
pedunculated  mass.    Sarcoma  is  equally  rare. 

Nozvi  may  occur  anywhere,  on  the  surface  or  deeply ;  they  are  uncommon 
and  cause  inconvenience  by  their  size  and  danger  by  bleeding.  Treat  as 
usual  (p.  399  et  seq.).    Warts  occur. 

Epithelioma  of  the  tongue  is  one  of  the  most  terrible  of  cancers,  being 
usually  very  painful,  and  rapidly  fatal.  It  is  of  the  squamous  form.  A 
sharp  tooth,  irritation  of  a  pipe  or  tooth-plate  and  the  like  are  regarded  as 
causes  ;  the  disease  may  supervene  upon  leukoplakia,  glazed  red  tongue, 
simple  warts,  or  gumma.  It  is  commoner  in  some  districts  than  in  others. 
It  is  much  commoner  in  men  and  between  the  ages  of  forty-five  and  fifty- 
five  ;  but  may  be  met  with  at  any  age  after  twenty-six.  The  edge  is  its  seat, 
but  mo  part  is  immune.  When  not  preceded  by  one  of  the  above  conditions, 
a  hard  pimple  or  fissure  forms  and  quickly  ulcerates,  whilst  induration  ex- 
tends into  the  tissues,  binding  the  tongue  to  the  floor  of  the  mouth  and  jaw. 
The  edges  are  hard  and  irregular,  the  base  is  sloughy,  but  where  clean,  pre- 
sents epithelial  granulations  and  looks  warty;  there  is  widespread  surround- 
ing induration  ;  pain,  local  and  radiating  over  the  branches  of  the  fifth  is 
usual, and  not  uncommonly  there  is  aching  in  the  occipital  region;  ptyalism 
is  constant ;  difficulty  in  taking  food  may  be  extreme.  The  submaxillary 
glands,  and  those  at  the  base  of  the  carotid  triangle,  are  early  involved. 
The  sputa  are  often  bloody,  and  rarely  profuse  hemorrhage  may  occur. 

The  diagnosis  in  early  stages  may  be  very  difficult.    From  a  simple  wart, 
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induration  at  the  base  is  the  distinctive  point;  but  a  wart  developing  in  mid- 
life, or  even  persisting,  should  certainly  be  removed  by  a  free  snip  with 
curved  scissors.  From  a  chronic  gummatous  ulcer  with  hardening  edges  the 
diagnosis  may  be  impossible ;  a  bit  should  be  excised  and  examined  without 
delay.  From  a  primary  sore  also  there  may  be  much  difficulty;  if  mercury 
does  not  act  quickly,  examine  a  bit ;  the  sore  usually  occurs  before,  the  can- 
cer after,  thirty.  From  a  simple  ulcer,  indurated  from  constant  irritation  of 
a  sharp  tooth,  the  amount  of  hardening  in  proportion  to  its  duration,  the 
character  of  the  surface,  and  rapid  improvement  after  removal  of  the  tooth 
must  be  relied  upon. 

Treatment  may  be  curative  or  palliative.  The  sole  hope  of  cure  lies  in 
complete  removal  of  the  disease.  This  can  be  effected  only  by  early  and 
very  free  operation,  dealing  with  the  nearest  lymphatic  glands  in  all  cases, 
whether  or  not  these  can  be  felt  enlarged.  They  are  not  easy  to  discover  at 
first,  as  they  lie  between  the  jaw  and  the  submaxillary  salivary  gland,  and 
even  in  the  substance  of  the  sublingual;  the  glands  at  the  base  of  the  carotid 
triangle  are  also  often  affected  in  tongue  cases,  even  before  the  submaxillary. 
Naturally,  one  feels  much  more  hopeful  in  attacking  disease  which  appears 
limited  to  the  tongue  than  that  which  extends  to  the  floor  of  the  mouth, 
tonsils,  palatine  arches,  palate,  or  jaw,  and  which  is  accompanied  by  swollen, 
more  or  less  fixed  glands.  But  if  any  operation  is  to  be  curative  it  must  be 
planned  and  carried  out  in  the  above-expressed  belief. 

It  has  been  acted  upon  much  more  conscientiously  in  Germany  than  in 
England ;  yet  of  170  cases,  including  the  best  German  statistics,  only  17 
were  alive  and  healthy  after  periods  of  one  year  and  upward,  and  only  42 
such  cases  could  be  found  recorded  (Barker,  in  Holmes's  System,  vol.  ii.). 
This  point  does  come  out,  howrever — that  those  surgeons  who  always  perform 
radical  operations  show  the  best  results ;  for  the  actual  mortality  from  these 
operations  with  scientific  after-treatment  has  scarcely  been  greater  than  that 
from  milder  septic  measures. 

In  cases  of  cancer  apparently  limited  to  the  edge  of  the  tongue,  many 
think  it  sufficient  to  remove  half  the  tongue  and  leave  the  glands  alone;  yet 
these  are  the  very  cases  wanted  for  radical  treatment,  and  recurrence  and 
early  death  are  almost  constant  under  any  other.  With  regard  to  preserva- 
tion of  half  the  tongue,  it  seems  to  be  of  little  value  for  speech  or  feeding ; 
and  the  addition  of  an  incision  below  the  jaw  for  the  removal  of  glands, 
which  may  be  used  for  preliminary  ligature  of  the  lingual  artery,  seems  to 
have  but  little  effect  upon  mortality. 

In  operating  upon  the  tongue,  hemorrhage  and  danger  of  asphyxia  from 
blood  constitute  the  chief  difficulties ;  there  may  be  great  difficulty  in  reach- 
ing diseased  parts,  or  these  may  closely  approach  very  important  structures. 

There  are  many  ways  of  preventing  hemorrhage  and  consequent  asphyxia. 
A  good  light,  a  good  gag  that  will  not  slip,  and  a  thread  through  the  tip  of 
the  tongue  (or  through  either  side  when  half  is  to  be  removed),  by  which  it 
can  be  drawn  forward,  are  very  important. 

Strangulation  of  parts  is  now  never  employed,  and  the  mortality  after  the 
galvanic  ecraseur  or  other  cautery  is  high  from  septic  disease  and  secondary 
hemorrhage  on  separation  of  the  putrid  eschar.  The  wire- ecraseur  leaves  a 
less  sloughy  surface;  but  neither  this  nor  the  galvanic  is  a  guarantee  against 
bleeding.  The  former  constantly  drags  out  in  its  loop  the  untorn  vessels, 
and  these  must  be  tied  before  being  cut.  Whitehead  has  shown  that  a 
tongue-wound  may  be  kept  almost  dry  if  it  is  made  by  successive  short  snips 
with  the  scissors;  many  vessels  do  not  then  bleed — even  the  lingual  may 
not ;  but  any  vessel  which  does  not  stop  bleeding  after  a  few  moments'  pressure 
must  be  twisted  or  tied  (with  some  of  the  surrounding  tissue  on  account  of  the 
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softness  of  the  part)  before  going  on.  Trouble  arises  only  from  venous  bleed- 
ing, often  caused  by  blueness  from  the  anaesthetic.  A  sudden  gush  of  blood 
covering  the  surface  of  the  wound  may  be  at  once  controlled  by  passing  a 
finger  well  behind  the  root  of  the  tongue,  on  the  bleeding  side,  and  pressing  it 
forward  and  against  the  opposite  side  of  the  jaw  (C.  Heath).  Bleeding  may 
be  absolutely  prevented  by  passing  a  loop  of  whip-cord  from  just  above  the 
hyoid  in  the  mid-line  to  just  in  front  of  the  epiglottis,  drawing  the  loop  into 
the  mouth  and  dividing  it;  passing  the  well-curved  needle  through  the  neck 
into  the  glosso-epiglottid  pouch,  a  little  above  the  corner  of  the  hyoid,  on 
either  side,  and  withdrawing  it  threaded  ;  then  tie  the  ligature  pretty  tightly 
upon  each  half.  The  parts  pierced  are  very  thin,  and  the  needle  on  entering 
the  mouth  should  be  received  by  a  finger-point  in  front  of  the  epiglottis 
(J.  Lloyd,  Lancet,  January  23, 1886).  If  the  lateral  puncture  goes  too  close 
to  the  cornu,  it  will  be  below  the  lingual,  if  too  high  up  it  may  go  through 
the  facial  vein,  if  too  far  back  through  the  external  carotid.  A  better  fast- 
ening than  a  knot  could  easily  be  devised.  Lastly,  a  preliminary  tracheotomy 
may  be  clone  and  the  pharynx  plugged  ;  this  does  not  add  much  to  the  danger 
of  the  operation  apparently,  but  opinions  differ  greatly  as  to  its  advisability. 

Treatment  of  Wound. — If  the  operation  is  borne,  the  chief  dangers  are 
septic  broncho-pneumonia,  septicaemia,  and  pyaemia  ;  secondary  hemorrhage  is 
now  rare.  These  have  been  met  in  Germany  by  attempts  to  obtain  asepsis ; 
and  Barker  and  Kocher  simultaneously  suggested  allowing  the  patient  to 
continue  breathing  through  a  preliminary  tracheotomy  wound  until  the 
mouth  was  healing  well.  The  best  antiseptic  for  the  mouth  seems  to  be 
iodoform,  Wolfler  having  found  that  its  admixture  with  septic  fluids  pre- 
vented them  from  exciting  broncho-pneumonia  when  injected  into  the  tracheae 
of  rabbits.  This  is  usually  dusted  on  the  surface  daily;  but  Billroth  and 
Wolfler  pack  the  wound  closely  with  an  iodoform  gauze  which  adheres  to  it 
for  six  to  eight  days,  and  the  patient  can  take  food  over  the  solid  cake. 
Chloride  of  zinc  might  be  first  applied.  An  antiseptic  dressing  covers  any 
skin-wound. 

After-treatment. — There  is  always  slight  oozing  for  a  few  hours.  In 
case  of  hemorrhage  or  asphyxia  a  ligature  should  be  kept  through  the  stump 
of  the  tongue  in  all  cases  in  which  the  genioglossi  are  cut  from  the  jaw.  The 
patient  is  best  kept  on  one  side.  Jn  septic  cases  or  those  dusted  with  iodo- 
form, the  patient  should  not  swallow  food,  mingled  with  discharge  and  iodo- 
form, but  should  be  fed  by  rectum,  or  with  a  soft  rubber  tube  passed  half- 
way down  the  gullet,  until  the  wound  is  granulating.  The  patient  should 
be  encouraged  to  spit  out  the  ropy  saliva  which  is  usually  freely  secreted  at 
first ;  and  if  a  mouth-wash  is  required,  Condy's  fluid  diluted  is  the  best.  The 
patient  must  write  and  not  talk. 

Operations  for  Removal  of  the  Whole  or  Part  of  the  Tongue. 
(1)  Through  the  Mouth.  Removal  of  half  tongue  by  ecraseur.  (M. 
Baker.) — Pass  a  thread  through  each  half,  make  the  tongue  tense  by  them 
and  score  it  deeply  with  a  scalpel  in  the  mid-line,  dividing  it  completely  in 
front  of  fraenum  ;  then  with  the  thumbs  tear  the  two  halves  asunder  suffi- 
ciently. With  scissors  snip  the  mucosa  and  muscles  close  to  the  jaw  on  the 
diseased  side,  pulling  on  the  ligature,  until  well  behind  the  growth  ;  pass 
one  or  two  needles  through  the  organ  here,  slip  a  wire  or  stout  whip-cord 
loop  round  behind  them  and  cut  through.  The  whole  tongue  may  be  simi- 
larly removed  without  splitting  the  organ.  In  difficult  cases,  with  disease 
far  back,  Baker  splits  the  cheek  from  the  angle  of  the  mouth  to  the  masseter. 
He  records  forty  cases  with  five  deaths,  one  being  from  diphtheria  (Butlin, 
Diseases  of  the  Tongue,  p.  363). 

Whitehead's  method  of  removing  the  whole  tongue. — Draw  the  tongue  forward 
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and  upward  and  snip  through  the  mucosa  all  round  close  to  the  jaw  and  the 
anterior  pillars  of  the  fauces ;  next  snip  through  the  muscles  on  a  level  with 
the  lower  edge  of  the  jaw  back  to  the  epiglottis,  at  once  stopping  any  bleed- 
ing that  may  occur  (p.  546).  Whitehead  records  fifty-eight  cases  with  nine 
deaths  (Butlin). 

For  removal  of  glands,  a  preliminary  operation  in  the  neck  must  be 
undertaken. 

2.  Division  of  the  Jaw.  Sedillofs  operation. — Incise  through  the  mid- 
line of  the  lip  and  down  to  the  hyoid ;  then  bore  a  hole  through  the  jaw  on 
either  side  of  the  mid-line  and  place  a  plug  in  each ;  next  divide  the  jaw  at 
the  symphysis ;  divide  the  insertions  of  the  genioglossi  and  the  mucosa  on 
either  side ;  draw  the  tongue  forward  and  divide  its  base  with  ecraseur, 
scissors,  or  knife,  dividing  one  half  before  the  other.  Bring  the  jaw  together 
by  wire  through  the  drilled  holes,  the  soft  parts  by  sutures,  and  drain  in 
front  of  the  hyoid. 

The  mortality  is  very  high  after  this  operation,  which  seems  to  be  required 
only  where  the  symphysis  is  involved  and  requires  removal.  Access  to 
glands,  except  submental,  is  not  afforded. 

When  the  body  of  the  jaw  is  infiltrated  at  a  spot  away  from  the  mid-line, 
the  soft  parts  may  sometimes  be  split  in  the  mid-line  and  a  flap  reflected  to 
allow  the  removal  of  sufficient  bone ;  again,  it  may  be  more  convenient  to 
divide  them  from  the  angle  of  the  mouth,  but  this  leaves  an  ugly  scar. 

3.  By  Incisions  below  the  Jaw.  Regnoli's  operation. — An  incision  is 
made  below  the  arch  of  the  jaw  from  one  facial  artery  to  the  other,  and  the 
flap  bisected  by  a  cut  from  the  symphysis  to  the  hyoid,  the  flaps  are  reflected, 
the  digastrics  and  mylohyoids,  geniohyoids,  and  genioglossi  detached  from 
the  jaw,  the  mucosa  divided  along  the  whole  length  of  the  wound.  The 
tongue  is  drawn  out  on  to  the  neck  by  a  thread  through  its  tip  and  removed 
where  desired.  The  flaps  are  sewn  together  and  drained  in  front  of  the 
hyoid.    Access  to  the  glands  is  not  given. 

The  submental  method  has  undergone  many  modifications.  Thus  Billroth 
omits  the  median  cut,  prolongs  the  semilunar  one  backwards,  ties  one  or 
both  Unguals,  and  extirpates  glands  before  opening  the  mouth.  Kocher's 
operation  is  the  most  radical  yet  introduced.  A  preliminary  tracheotomy  is 
performed  and  the  pharynx  plugged  with  a  carbolized  sponge  on  a  string. 
Kocher  operates  under  the  spray,  but  this  is  doubtfully  beneficial.  Cut  on 
to  the  anterior  edge  of  the  sterno-mastoid  from  the  mastoid  to  the  level  of 
the  hyoid,  then  forwards  horizontally  to  the  union  of  cornu  and  body,  and 
up  along  the  digastric  to  the  jaw.  Raise  the  flap,  tie  and  cut  the  facial  vein, 
and  go  on  as  for  ligature  of  the  lingual  behind  the  hyoglossus.  Daring  this, 
tie  the  facial  artery,  remove  the  three  or  four  glands  between  the  submax- 
illary and  the  jaw,  and  also  the  submaxillary  and  sublingual  glands,  and  if 
the  whole  tongue  is  removed  Kocher  ties  the  lingual  on  the  far  side ;  all 
connective  tissue  back  to  the  carotid  sheath  is  to  be  dissected  away,  and  the 
upper  glands  upon  the  sheath  should  be  removed.  The  mylohyoid  and 
mucosa  are  now  opened  freely  and  as  much  of  the  tongue  as  may  be  neces- 
sary removed,  partly  through  the  mouth,  partly  through  the  wound.  Should 
there  be  reason  to  suspect  glandular  infection  upon  both  sides,  this  operation 
must  be  bilateral.  No  sutures  are  used.  The  wound  and  pharynx  are 
packed  with  gauze  in  carbolic  lotion  one  in  twenty,  and  drained  into  an 
antiseptic  dressing — all  changed  twice  daily.  Respiration  goes  on  through 
the  tracheotomy  tube  for  several  days,  and  the  patient  is  fed  by  a  stomach- 
tube  at  the  dressings  and  by  rectum. 

Of  14  cases  1  died  from  secondary  hemorrhage  from  the  tracheotomy 
wound ;  in  8  the  disease  recurred ;  1  died  a  year  after  the  operation  from 
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pneumonia,  and  4  were  well  after  14  months,  5,  5,  and  6}  years  (Deutsche 
Zeitsch.f.  Chir.,  1880,  Bd.  xiii.  S.  147). 

These  are  by  far  the  best  results  yet  obtained.  The  most  perfect  access 
to  glands  is  given,  the  tongue  at  its  base  and  one  side  of  the  floor  of  the 
mouth  can  be  removed,  and,  by  dividing  the  flap,  parts  of  the  jaw  can  be 
taken  away. 

Choice  of  Operation. — Whitehead's  method  appears  to  be  the  best 
when  it  is  not  intended  to  remove  glands  and  the  floor  of  the  mouth  is  not 
affected ;  under  other  circumstances  Kocher's,  modified  to  suit  the  case,  is 
to  be  preferred.  The  surgeon  must  decide  for  himself  whether  or  not  to  do 
a  preliminary  tracheotomy,  and  how  he  will  treat  the  wound.  There  are 
obvious  objections  to  the  frequent  carbolic  dressing. 

Palliative  Treatment. — Removal  of  a  painful  tongue  is  justified,  even 
though  it  is  certain  that  glands  must  be  left ;  relative  euthanasia,  or  a 
period  of  ease,  may  thus  be  secured.  In  other  cases  the  lingual  nerve  may 
be  divided  (p.  420) ;  it  should  be  hooked  up,  and  half  an  inch  cut  out  to 
prevent  reunion.    Morphia,  when  it  does  not  disagree,  may  be  used  freely. 

Hemorrhage  from  a  cancer  must  be  checked  by  local  treatment — pressure, 
styptic,  cautery — if  possible.  Ligature  of  the  lingual  is  the  next  best 
remedy ;  and,  if  this  is  impossible  on  account  of  large  matted  glands,  the 
common  carotid  must  be  tied. 

Diseases  of  the  Salivary  Glands. 

Inflammation  affects  the  parotid  most  commonly,  then  the  submaxillary, 
and  least  often  the  sublingual. 

Acute  Inflammation  is  usually  a  symptom  of  a  febrile,  infective  dis- 
ease— mumps.  As  a  rule  one  parotid  first  forms  a  doughy,  tender,  aching 
swelling,  of  characteristic  shape ;  and  later,  often  as  the  first  is  subsiding, 
the  other  gland  swells  and  runs  a  similar  course.  Suppuration  is  very  rare. 
The  submaxillary  alone  may  be  affected,  and  the  swelling  may  be  very 
slight  and  painless.  Surgically,  the  disease  is  interesting  as  a  cause  of  so- 
called  "  metastatic  "  orchitis,  which  often  leads  to  atrophy  of  the  testis,  and 
of  ovaritis,  about  which  much  less  is  known.  There  are  many  lymphatic 
glands  on  and  in  the  substance  of  the  parotid,  which,  when  they  enlarge 
rapidly,  produce  a  swelling  shaped  like  the  gland  ;  in  parotitis,  however, 
the  socia  parotidis  upon  the  masseter  is  almost  always  to  be  felt — not  so  in 
glandular  swellings. 

Other  occasional  causes  are:  Passage  up  duct  of  a  foreign  body,  mer- 
curialism,  many  infective  diseases — e.  g.,  pyaemia,  scarlatina,  typhoid,  pneu- 
monia, and  rarely  tuberculosis  and  congenital  syphilis.  Very  often  these 
cases  end  in  abscess,  which  may  open  after  a  long  time  into  the  mouth,  on 
the  face,  or  into  the  ext.  meatus,  for  the  gland  is  enclosed  in  strong  fascia. 
A  salivary  fistula  may  remain.  Cellulitis  of  the  neck,  wide  burrowing,  de- 
struction of  the  gland,  necrosis  of  bone,  or  death  from  pyaemia,  may  result. 

The  treatment  of  parotitis  is  that  of  any  inflammation.  Pus  is  hard  to 
discover  deep  beneath  (edematous  cheek  and  parotid  fascia ;  but  it  should  be 
evacuated  as  soon  as  possible. 

Chronic  Interstitial  Parotitis  usually  follows  on  the  acute.  Cases 
of  chronic  enlargement  of  the  glands  soon  after  birth  are  probably  syphilitic. 

New  Growths. — A  mixed  tumor  is  characteristic  of  the  parotid.  It  con- 
sists of  fibrous,  mucous,  cartilaginous,  sarcomatous,  and  glandular  tissue — 
all  or  some — variously  combined,  and  usually  forms  a  circumscribed  rounded 
growth,  movable  over  deep  parts  and  projecting  externally ;  rarely  it  is 
diffuse.    Mucous  cysis  may  form.    The  submaxillary  is  much  less  often 
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affected.  The  circumscribed  growths  shell  out  easily ;  the  iucision  may 
usually  be  vertical,  as  they  lie  over  the  facial  nerve,  but  great  care  should 
always  be  exercised  in  dealing  with  the  deep  parts  of  the  tumor.  It  may 
be  impossible  to  avoid  dividing  some  of,  or  all,  the  facial ;  so  the  patient 
should  be  warned.  Local  recurrence  is  common,  but  not  general.  The 
diffuse  simple  growths  are  usually  best  let  alone. 

Tumors  of  single  tissues — fibroma,  chondroma,  sarcoma,  and  cancer — are 
very  rare,  but  lymphoma  of  the  glands  in  this  region  is  fairly  common. 
Sarcoma  occurs  chiefly  as  fibro-sarcoma,  usually  encapsuled.  Cancer  is  of 
the  acinous  variety. 

In  cases  of  malignant  growth  the  parotid  has  in  a  few  cases  been  carefully 
dissected  out,  the  structures  passing  through  it  being  cut.  The  prognosis 
is  bad. 

Calculi  (salivary)  of  phosphate  and  carbonate  of  lime  sometimes  form  in 
the  ducts  of  Steno  and  Wharton.  They  must  be  removed  by  incision  through 
the  mucosa. 

Diseases  of  the  Fauces,  Tonsils,  and  Soft  Palate. 

Acute  Tonsillitis.  Causes. — There  may  be  no  obvious  cause ;  again, 
cold  and  wet.  When  several  cases  occur  in  a  house,  look  for  an  escape  of 
sewer-gas ;  hospital  atmosphere  is  often  to  blame.  Early  syphilis  and  scar- 
latina are  common  causes.  Acute  tonsillitis  occurs  chiefly  in  children,  and 
is  often  recurrent. 

Symptoms. — Sudden  onset  with  temp.  102°-105°,  chills,  and  often  rigors, 
accompanied  by  all  the  symptoms  of  fever  (p.  57),  and  by  soreness  of  the 
throat  increasing  rapidly,  until  swallowing  may  be  impossible.  The  soft 
palate,  palatine  arches,  and  especially  the  tonsils,  are  bright  red  and  swollen ; 
often  dotted  with  white  spots  of  follicular  secretion ;  tongue  foul,  bowels 
confined ;  glands  at  the  angle  of  the  jaw  are  enlarged  and  tender.  The 
tonsils,  uvula,  and  palatine  arches  may  almost  close  the  fauces.  The  surfaces 
may  ulcerate  or  slough  superficially. 

Often  an  abscess  forms  (Quinsy)  in  one  tonsil,  which  is  chiefly  affected 
from  the  first,  and  becomes  much  swollen,  very  red,  and  tense-looking,  yet 
soft  to  touch ;  it  rises  up  behind  the  palate  and  its  anterior  pillar.  Some- 
times an  abscess  forms  in  the  soft  palate  or  outside  the  tonsil.  (Edema 
glottidis  and  diffuse  cellulitis  in  the  neck  are  serious  and  fortunately  rare 
complications. 

Treatment. — First,  give  a  sharp  purge ;  aconite  ny,  every  half  hour  till 
the  pulse  is  affected,  may  relieve.  Order  either  fomentation  of  the  neck  and 
inhalation  of  steam,  or  a  cold  compress  and  constant  sucking  of  ice.  Gargles 
(F.  201)  should  be  frequently  used.  If  abscess  is  suspected,  at  once  push  a 
Paget's  knife  into  the  tonsil  and  cut  in  toward  the  mid-line ;  evacuation  of 
pus  here  or  elsewhere  gives  immediate  relief.  The  pus  is  usually  fetid.  The 
patient  is  often  left  weak  and  ansemic. 

Chronic  enlargement  of  the  tonsils  is  a  frequent  sequel  of  repeated 
or  chronic  catarrh  in  scrofulous  children.  The  parts  are  usually  pale,  pitted, 
and  scarred,  but  are  liable  to  frequent  subacute  inflammation ;  deglutition 
is  impeded,  the  voice  is  husky  or  hoarse,  the  respiration  noisy  and  laborious, 
especially  during  sleep ;  the  diseased  state  is  liable  to  be  continued  into  the 
Eustachian  tube,  causing  throat  deafness,  and  to  lead  to  impairment  of  the 
delicate  structures  in  the  tympanic  cavity.  Suffocation  even  has  been 
caused  by  viscid  mucus  entangled  between  the  swollen  glands. 

Treatment. — Tonics,  especially  the  iodide  of  iron,  bark,  cold-liver  oil, 
and  sea-air.    Contraction  must  be  promoted  by  astringent  gargles  (F.  203 


GANGRENE   OF  THE  FAUCES. 


551 


et  seq.),  and  by  swabbing  the  throat  once  a  day  with  arg.  nit.  gr.  xx.,  aq.  dest. 
sj,  or  liq.  iodi ;  or,  more  often,  with  glycerine  of  tannin  or  liq.  ferri  perchlor. 
and  glycerine  (aa). 

Inhalation  of  vapor  is  of  great  efficacy  when  the  mucous  membrane  of  the 
fauces  and  tonsils  is  flabby  and  swollen  ;  as  well  as  in  catarrhal  rhinorrhcea, 
in  throat-deafness,  and  in  coughs  attended  with  copious  expectoration.  To 
inhale  effectually,  put  a  pint  of  boiling  water  in  a  jug,  add  to  it  any  desired 
drug,  put  the  mouth  close  to  the  jug  and  cover  both  jug  and  head  closely 
with  a  towel.  Siegel's  spray  played  into  the  mouth  is  better;  but  to  apply 
remedies  to  the  naso-pharynx  and  posterior  nares  or  to  the  glottis,  a  hand- 
spray  with  a  long  curved  nozzle  should  be  used. 

The  most  efficient  vapors  are  evolved  from  hot  water  to  which  nrxxx  ad 
3j  of  creasote,  or  of  tincture  of  iodine  or  of  benzoin,  have  been  added. 

Usually,  when  hypertrophy  is  well  established,  time  is  only  wasted  in  the 
above  treatment.  The  child's  face  acquires  quite  a  characteristic  appear- 
ance ;  the  chest  often  becomes  deformed,  especially  if  rickets  coexists — the 
lower  parts  sinking  in  because  of  the  obstruction  in  the  fauces  to  entry  of 
air ;  and  deafness  makes  the  child  backward  and  dull.  The  tonsils  should 
therefore  be  excised  after  a  short  unsuccessful  trial  of  the  above  remedies. 
The  child  faces  the  light  with  the  head  thrown  somewhat  back  and  resting 
in  the  hollow  of  the  nurse's  shoulder.  The  surgeon  standing  behind,  bends 
over  and  seizes  the  right  tonsil  with  hooked  forceps,  and  then  shaves  off  a 
slice  with  a  curved  probe-pointed  bistoury,  cutting  upward  parallel  to  the 
pillars  of  the  fauces.  The  left  tonsil  is  at  once  similarly  treated,  the  surgeon 
standing  in  front.  The  nearest  half  of  the  blade  should  be  wrapped  in 
strapping  to  prevent  the  lips  being  cut.  All  the  tonsil  need  not  be  removed, 
as  it  shrinks  from  scar-contraction.  Mackenzie's  guillotine  renders  the 
operation  easier.  The  surgeon  stands  in  front  for  both  tonsils,  and  uses  the 
left  hand  for  the  right  gland  ;  with  his  free  fingers  he  grasps  the  patient's 
neck  and  presses  the  tonsil  in  through  the  ring  of  the  instrument.  The  pain 
is  slight,  referred  to  the  middle  ear.  If  both  tonsils  are  to  be  removed,  it 
should  be  done  at  one  operation,  especially  in  children.  Cocaine  may  be 
painted  on  the  part. 

Hemorrhage,  not  checked  by  ice  or  an  alum  wash,  is  very  rare ;  it  comes 
from  tonsillar  arteries.  The  carotid  is  not  in  danger  if  either  of  the  above 
operations  is  properly  done ;  for  it  lies  behind  the  tonsil,  in  the  angle  between 
the  vertebrae  and  the  pharynx.  A  thrust  back  and  out  through  the  tonsils 
with  a  pointed  knife  would  wound  it.  Prolonged  digital  pressure  can  be 
kept  up  on  the  tonsil,  and  a  styptic  may  be  pressed  on  to  it;  a  visible  bleed- 
ing point  might  be  touched  with  a  cautery.  Most  difficulty  arises  in  hemor- 
rhage from  sloughing  tonsils  in  scarlatina ;  here  the  common  carotid  has 
been  successfully  tied  by  Pepper.  The  uncertainty  of  origin  of  the  vessels 
which  supply  the  tonsil,  and  the  presence  of  swollen  glands  at  the  angle  of 
the  jaw  are  against  tying  the  external  carotid. 

Enlargement  of  the  uvula  produces  cough  and  expectoration  by 
tickling  the  larynx.  If  it  does  not  yield  to  nitrate  of  silver,  it  should  be 
stretched  and  steadied  with  a  pair  of  hooked  forceps,  and  be  cut  through  the 
middle  with  a  pair  of  long,  blunt- pointed  scissors. 

Gangrene  of  the  fauces,  apart  from  diphtheria  and  scarlatina,  occurs 
rarely  in  other  severe  infective  diseases,  and  in  very  weakly  patients. 

The  fauces  are  almost  always  affected  by  congestion,  superficial  ulceration, 
and  mucous  tubercles  in  secondary  syphilis;  aud  later  in  the  disease  gumma- 
tous ulceration  not  uncommonly  perforates  the  soft  palate  or  destroys  it  and 
much  of  the  mucosa  round  about.    Tubercular  ulceration,  often  with  lupus  of 
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the  face,  may  also  commit  great  ravages.  Scar-contraction  may  greatly 
constrict  the  pharynx. 

New  Growths. — In  the  soft  palate  the  commonest  is  an  adenoma  which 
shells  out  on  incision  of  its  capsule.  Warts,  and  mucous  and  glandular  polypi 
occur  ;  very  rarely  epithelioma  is  primary  here.  In  the  tonsil,  lymphosarcoma 
sometimes  develops,  epithelioma  very  rarely.  Removal  is  difficult,  and  offers 
little  hope. 

The  Surgical  Treatment  of  Diphtheria. — Although  its  cause  is  not 
yet  known,  there  is  every  reason  to  believe  that  diphtheria  is  an  infective 
disease  of  local  origin,  and  that  the  general  symptoms  are  due  either  to  the 
absorption  of  ptomaines,  or  of  organisms,  from  the  primary  focus.  In  the 
former  case,  everything  will  depend  upon  local  antiseptic  treatment ;  and, 
even  if  general  infection  has  occurred,  analogy  with  malignant  pustule  would 
lead  us  to  hope  that  local  treatment  may  be  beneficial. 

It  would,  therefore,  seem  right  that  this  disease  should  be  transferred  to 
surgeons,  that  the  treatment  may  be,  to  a  certain  extent,  "  operative  "  from 
the  first.  Obviously,  if  antisepsis  is  to  have  a  chance,  it  must  be  begun 
early.  The  first  step  is  carefully  to  remove,  with  forceps  and  a  sharp  spoon, 
all  the  membrane  that  can  be  seen,  and  then  to  rub  well  the  slightly  raw 
surfaces,  and  the  whole  fauces,  with  some  strong  antiseptic,  such  as  corrosive 
sublimate,  1  in  500.  An  anaesthetic  should  be  given  to  children,  and  the 
treatment  carried  out  most  thoroughly,  neither  time  nor  trouble  being  spared. 
Great  care  should  be  taken  not  to  let  detached  pieces  of  membrane  fall 
into  the  throat ;  and  everything  coughed  up  or  removed  should  be  placed  in 
sublimate  solution.  Recurrence  requires  immediate  repetition  of  the  treat- 
ment. As  a  gargle  every  hour  or  two,  sublimate  lotion  (1  in  1500-2000)  is 
probably  the  best,  but  unfortunately  it  is  intensely  disagreeable ;  strong 
Condy  comes  next.  The  throats  of  young  children  must  be  painted  with 
these  lotions,  or  with  glycerin  of  carbolic,  but  such  treatment  is  unsatis- 
factory. 

Next,  as  to  tracheotomy.  This  operation  is  at  present  done  for  obstruction 
to  breathing  from  spread  of  the  disease  to  the  larynx.  All  are  agreed  that 
if  done  at  all,  it  should  be  done  early — as  soon,  in  fact,  as  retraction  of  the 
lower  ribs  is  evident;  otherwise,  a  child  becomes  slowly  asphyxiated  and 
exhausted  by  its  struggles,  parts  of  the  lungs  become  collapsed,  and  infective 
particles  are  sucked  into  the  bronchi  and  excite  broncho-pneumonia.  In 
young  children  the  glottis  is  so  small  that  dyspnoea  soon  follows  change  or 
loss  of  voice,  and  croupy  or  aphonic  cough ;  but  in  adults  there  may  be  no 
dyspnoea,  even  when  the  membrane  has  run  down  the  trachea,  perhaps  even 
to  the  larger  bronchi,  and  it  is  well  known  that  they  usually  die  of  asthenia, 
and  not  of  asphyxia.  In  the  great  majority  of  cases,  hoarseness  or  aphonia 
will  tell  that  the  disease  is  involving  the  cords ;  rarely,  it  may  pass  below 
without  affecting  them  by  inhalation  of  a  bit  of  membrane.  The  question 
therefore  arises,  whether  a  prophylactic  tracheotomy  might  not  with  advan- 
tage be  done.  As  in  so  many  cases,  especially  among  adults,  the  larynx 
does  not  become  affected,  one  would  hardly  like  to  open  the  trachea  in  every 
instance.  Yet  breathing  over  the  diseased  surface  would  thus  be  avoided, 
the  advancing  edge  of  the  membrane  could  be  watched  for  in  the  larynx, 
and  there  would  be  no  difficulty,  when  swallowing  is  impossible,  in  feeding 
by  an  India-rubber  stomach-tube,  which  so  often  excites  spasm  of  the  glottis. 
But  whatever  may  be  thought  of  this,  it  would  seem  better  to  take  the 
slightest  hoarseness  or  croupiness  of  cough,  rather  than  dyspnoea,  as  the  sign 
for  operation  ;  and  this  should  be  the  division  of  the  cricoid  and  three  or 
more  upper  rings  of  the  trachea.  No  tube  should  be  introduced,  but  the  edges 
of  the  trachea  should  be  held  apart  by  a  dilator,  bent  into  hooks.    If  the 
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tracheal  mucosa  is  normal,  the  advantages  will  be  those  enumerated  above, 
and  the  larynx  must  be  frequently  examined  from  below,  that  the  spreading 
edge  may  be  treated  immediately,  should  it  appear.  If  the  edge  of  the 
membrane  can  be  seen — a  laryngoscope  mirror  or  electric  light  being  used 
if  necessary — it  should  all  be  torn  off,  and  the  surface  treated  as  advised  for 
the  tonsil.  It  would  be  justifiable  to  open  the  trachea  for  two  inches  or 
more  to  reach  the  spreading  edge. 

If  the  membrane  has  passed  even  into  the  main  bronchi,  it  may  be  sucked 
out  with  Parker's  trachea-aspirator,  or  removed  with  a  small  umbrella- 
probang  ;  then  bichloride  solution  must  be  applied  with  a  feather,  but,  neces- 
sarily, accuracy  is  entirely  lacking. 

The  recurrence  of  dyspnoea  demands  a  fresh  examination  of  the  mucosa, 
the  removal  of  any  recurrent  membrane,  and  reapplication  of  the  antiseptic. 

Between  times  the  nurse  wipes  away  and  disinfects  in  mercury  lotion 
everything  that  is  coughed  up  into  the  wound  ;  if  a  feather  is  passed  into  the 
trachea,  it  should  be  moistened  with  bichloride  solution  (1  in  2000).  Every 
two  or  three  hours  one  ounce  of  alkaline  solution  (sod.  carb.  iv ;  aq.  ad  Ij) 
may  be  sprayed  into  trachea. 

In  nasal  diphtheria  little  can  be  done  beyond  using  a  douche  of  corrosive 
sublimate  frequently. 

A  warm  (G0-65°  F.),  moist  atmosphere  should  be  preserved  in  the  room, 
and  the  inhalation  of  steam  is  usually  grateful.  All  unnecessary  furniture 
should  be  removed  from  the  room,  and  a  good  supply  of  fresh  air  should  be 
provided.  From  the  first,  all  possible  nourishment  should  be  given  by 
mouth,  stomach-tube,  or  rectum,  and  stimulants  must  be  freely,  though  care- 
fully, administered. 

Injuries  and  Diseases  of  the  Lower  Part  of  the  Pharynx  and 

of  the  (Esophagus. 

Foreign  bodies,  when  fixed  in  the  pharynx  or  the  oesophagus,  may  pro- 
duce immediate  suffocation  from  impaction  over  the  glottis ;  or  much  pain 
or  discomfort,  inability  to  swallow,  and  fits  of  suffocative  cough  from  spasm 
of  the  glottis  which  may  prove  fatal.  If  the  foreign  substance  remains  im- 
pacted, it  may  produce  dysphagia,  ulceration  of  the  parts,  attended  with 
exhausting  cough,  dyspnoea,  and  profuse  fetid  expectoration,  or  sudden 
haemoptysis  from  an  oesophageal  vessel  or  the  aorta. 

Treatment. — The  patient  should  be  seated  in  a  chair,  with  the  head 
thrown  back,  and  the  mouth  wide  open.  The  surgeon  should  then  introduce 
his  finger,  and  should  pass  it  swiftly  into  the  pharynx,  and  search  the  whole 
of  it  thoroughly.  When  the  substance  is  felt,  it  may  perhaps  be  entangled 
in  the  point  of  the  nail,  or  curved  forceps  may  be  guided  to  it  by  the  finger. 
But  in  cases  of  suffocation,  laryngotomy  or  tracheotomy  should  be  at  once 
performed,  and  the  body  pushed  up  from  below,  if  over  the  glottis  and  not 
otherwise  removable. 

Pins  and  fishbones  are  often  entangled  about  the  pillars  of  the  fauces,  or 
in  the  folds  of  mucous  membrane  between  the  epiglottis  and  tongue.  The 
surgeon  must  be  careful  not  to  mistake  an  abnormally  elongated  lesser  horn 
of  the  hyoid  bone  for  a  foreign  body.  If  the  patient  has  false  teeth,  he 
should  take  them  out,  and  the  surgeon  may  then  pass  his  finger  in  another 
inch. 

If  the  body  has  passed  into  the  oesophagus,  and  it  is  small  and  sharp  (a 
fishbone,  for  instance),  it  may  be  got  rid  of  by  making  the  patient  swallow  a 
good  mouthful  of  bread.  If  large  and  soft  (as  a  lump  of  meat),  it  may  be 
pushed  down  into  the  stomach  with  the  probang ;  but  large  hard  bodies, 
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especially  if  rough  and  angular  (such  as  pieces  of  bone,  glass,  or  false  teeth, 
etc.),  should  be  brought  up  if  possible.  If  the  stomach  is  full  a  dose  of  tartar 
emetic  dissolved  in  a  very  small  quantity  of  water  or  apomorphia  subcutane- 
ously  may  be  administered  in  the  hope  that  when  the  contents  of  the  stomach 
are  vomited  they  may  bring  up  the  offending  substance  with  them.  Tbis 
failing,  the  ordinary  "  coin-catcher,"  if  at  hand,  and  the  expanding  probang 
(Fig.  201)  are  better  than  improvised  instruments  such  as  a  piece  of  whale- 


bone armed  with  a  flat  blunt  hook  or  with  a  skein  of  thread,  so  as  to  form 
an  infinite  number  of  nooses.  The  use  of  these  instruments  for  pulling  up 
sharp  bodies  is  not  without  danger,  two  or  three  cases  having  been  lately 
recorded  of  fishbones  thrust  into  the  pericardium — fatal  pericarditis  resulting. 
For  the  removal  of  bodies  in  the  upper  third  of  the  gullet  long  curved  for- 
ceps may  be  used.  A  foreign  body  immovably  impacted  in  the  cervical  or 
upper  thoracic  part  of  the  gullet  should  be  removed  by  oesophagotomy  ;  when 
fixed  lower,  every  effort  must  be  made  to  extract  it  or  push  it  on  into  the 
stomach,  whence,  if  its  passage  through  the  intestines  is  much  to  be  feared, 
it  can  be  removed  by  gastrotomy.  But  ordinarily,  if  a  foreign  body  has  got 
into  the  stomach,  the  patient  should  eat  plentifully  of  porridge,  rice,  potato, 
pudding,  and  oil,  so  that  it  may  pass  through  shielded. 

When  a  copper  coin,  or  other  poisonous  metal,  is  forced  into  the  stomach, 
diet  as  above,  give  plenty  of  oil  and  allow  no  acids.  Watch  the  stools 
carefully. 

For  Wounds,  see  "Injuries  of  the  Neck." 

Diseases  of  the  (Esophagus  :  General  Points. — The  great  symptom 
of  disease  of  these  parts  is  dysphagia — difficulty  in  swallowing — which  may 
be  induced  in  several  ways;  thus,  soreness  and  pain  may  prevent  swallowing, 
the  gullet  may  be  paralyzed  or  in  a  state  of  spasm,  strictured  by  a  scar  or 
new  growth  in  its  walls,  or  by  pressure  from  without,  or  dilated  or  saccu- 
lated. It  may  be  of  sudden  or  gradual  onset,  constant,  remittent  or  inter- 
mittent, slight  or  extreme,  most  marked  with  either  fluids  or  solids.  With 
dysphagia  there  is  often  a  sense  that  the  bolus  sticks  at  a  certain  point,  often 
behind  the  cricoid  or  in  the  suprasternal  notch,  and  actual  pain  may  be 
referred  to  these  or  other  spots,  usually  on  the  anterior  surface  of  the  body ; 
but,  unfortunately,  these  symptoms  are  of  little  localizing  value.  Food  may 
regurgitate  either  immediately,  before  any  starch  is  changed  into  sugar,  or 
after  a  considerable  interval,  when  perhaps  putrid  ;  unless  rejected  by  vomit- 
ing, the  ingesta  contain  no  gastric  juice,  and  are  alkaline  and  sodden,  or 
putrid.    They  may  be  mixed  with  blood  or  pus. 

Our  means  of  examining  the  tube  are  :  (1)  Palpation  of  the  cervical  part, 
by  which  compressing  tumors,  distended  diverticula — rarely,  growths  in  the 
wall  of  the  gullet — especially  on  the  left  of  the  trachea — and  swollen  glands 
secondary  to  such  growths  may  be  felt.  (2)  Examination  of  the  pharynx 
by  the  finger;  a  long  one  will  reach  to  the  cricoid  cartilage  and  often  detects 
a  foreign  body.  (3)  The  passage  of  a  bougie  (gum-elastic).  This  is  really 
a  long  finger,  and  should  be  used  to  feel,  not  to  overcome  all  obstacles.  To 


Fig.  201. 


The  umbrella  probang. 
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pass  it,  let  the  patient  sit  up  with  the  head  a  little  flexed  and  poked  forward 
as  much  as  possible  to  undo  the  convexity  of  the  cervical  spine.  Soften  the 
bougie  in  warm  water,  grease  it  with  glycerine,  and  bend  its  point  slightly, 
pass  the  left  forefinger  into  the  pharynx,  and  along  its  under  surface  push 
the  bougie,  point  downward.  The  finger  prevents  the  point  from  turning  up 
into  the  naso-pharynx ;  the  tendency  of  the  instrument  to  uncurl  keeps  the 
point  against  the  spine  away  from  the  glottis.  These  manoeuvres  must  be 
rapidly  performed,  as  they  usually  excite  much  retching  ;  yet  the  hand  must 
be  prepared  for  a  check  quite  early,  as  stricture  is  common  just  about  the 
cricoid.  Some  education  of  touch  is  necessary  to  decide  when  the  point  of 
a  bougie  is  in  a  stricture  and  may  be  gently  pushed  on,  and  when  it  is  in  a 
cul-de-sac.  Blood  may  easily  be  drawn  or  the  tube  perforated  in  malignant 
cases.  (4)  Auscultation  of  the  back  and  neck  during  swallowing  of  liquid 
sometimes  reveals  a  point  at  which  the  sounds  indicate  its  passage  through 
a  narrow  orifice  ;  but  it  is  not  of  much  value.  (5)  Very  rarely  is  dilatation 
or  sacculation  so  great  as  to  yield  dulness  on  percussion  of  the  back.  (6) 
Mackenzie's  ccsophagoscope  is  hard  to  use,  and  of'  little  value. 

Spasm  of  the  (Esophagus  (spasmodic  stricture)  occurs  in  sudden  fits.  The 
patient  at  a  meal  finds  himself  unable  to  swallow,  and  the  attempt  to  do  so 
produces  spasmodic  pain  and  sense  of  choking.  The  obstruction  can  usually 
be  overcome  when  it  is  insisted  that  medicine,  for  example,  shall  be  swal- 
lowed. The  diagnosis  between  this  and  organic  or  permanent  stricture  is 
founded  on  the  suddenness  of  its  accession,  its  intermittent  nature,  and  the 
fact  that  the  bougie  either  meets  with  no  obstruction  or  with  one  that  easily 
yields.    A  foreign  body  must  also  be  excluded. 

This  affection  may  last  years.  The  patients  are  usually  hysterical  or  hypo- 
chondriacal, and  a  reflex  connection  with  some  other  disorder  may  exist. 
Thus  Brodie  relates  a  case  that  ceased  on  the  removal  of  bleeding  piles,  and 
Mayo  another  that  was  cured  by  relieving  chronic  disease  of  the  liver. 

Treatment. — Tonics,  antispasmodics,  and  alteratives,  especially  iron  with 
aloes  and  galbanum  at  bedtime;  exercise,  the  shower-bath,  warm  and  cold 
bathing ;  great  attention  to  diet ;  care  not  to  swallow  anything  imperfectly 
masticated  or  too  hot.    The  passage  of  a  bougie  is  rarely  of  use. 

Palsy  op  the  (Esophagus  may  follow  diphtheria,  or  depend  on  medul- 
lary disease  or  poisoning  from  lead  or  alcohol.  It  occasions  painless  dys- 
phagia. So  long  as  the  pharynx  acts,  food  is  pushed  like  a  rod  through  the 
gullet  into  the  stomach ;  when  it  sticks,  it  is  rejected  after  a  time  by  cough- 
ing or  vomiting.  Solids  are  often  swallowed  better  than  fluids.  The  latter 
are  heard  to  pass  slowly  down  the  tube,  and  to  enter  the  stomach  with  a 
loud  noise.  A  bougie  meets  with  no  obstruction.  The  diagnosis  is  difficult 
from  general  dilatation,  and  may  be  impossible  in  old-standing  cases  unless 
other  paralysis  is  present.  The  patient  should  be  fed  by  the  stomach-pump, 
by  nutrient  enemata  (F.  211),  and  by  pushing  soft  food  down  the  oesophagus 
with  a  probang.  The  palsy  has  sometimes  been  relieved  by  electricity  to 
the  oesophagus. 

Dilatation  of  the  (Esophagus  (ektasia)  is  usually  the  result  of  ob- 
struction, commencing  immediately  above  a  stricture  and  gradually  extend- 
ing upward.  Ulcers,  scars,  and  a  warty  state  of  the  mucosa  may  also  be 
found,  and  some  of  the  scars  may  yield  and  form  small  diverticula.  More 
commonly  there  is  no  ektasia  above  a  stricture,  but  hypertrophy  of  muscle. 
In  rare  cases  dilatation  of  the  gullet  is  congenital,  in  others  apparently  ac- 
quired, without  any  obstruction,  as  a  result,  perhaps,  of  inflammatory  soften- 
ing or  of  fatty  degeneration  of  muscle.  Some  cases  of  late  appearance  and 
doubtful  cause  may  be  congenital,  but  remain  long  without  symptoms.  The 
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dilatation  may  be  enormous — e.  g.,  twice  the  normal  length  and  six  inches 
across,  the  course  of  the  tube  being  sinuous* 

Symptoms. — In  stricture  cases,  regurgitation  of  large  quantities  of  oesopha- 
geal contents  is  added  to  the  signs  of  narrowing.  In  the  second  group,  dys- 
phagia, rejection  of  quantities  of  sodden  food — perhaps  hours  after  ingestion 
— owing  to  the  pressure  of  the  oesophageal  collection  on  the  trachea  exciting 
dyspnoea  and  cough  ;  dulness  near  the  spine  has  been  found  and  referred  to 
lung-disease.  A  bougie  may  pass  easily,  and  free  movements  of  the  point 
may  show  dilatation ;  but  it  may  also  fail  to  pass  some  bend  and  lead  to 
error.    The  symptoms  may,  it  is  said,  disappear,  even  for  years. 

The  treatment  consists  in  proper  feeding. 

Diverticula  of  the  GEsophagus. — Small  funnel-shaped  protrusions, 
traction  diverticula,  usually  from  the  anterior  wall  in  the  neighborhood  of 
the  trachea,  are  not  uncommon  from  the  dragging  of  scar  tissue,  due  usually 
to  inflammatory  destruction  of  a  bronchial  gland.  They  cause  no  symptoms, 
but  there  is  danger  that  they  will  ulcerate,  often  from  lodgement  of  a  foreign 
body,  and  perforate  the  mediastinum,  pleura,  pericardium,  or  some  great  or 
small  vessel. 

The  so-called  hernial  diverticula  (Zenker)  are  rare,  and  almost  always  start 
from  the  mid-line,  behind,  of  the  pharynx,  at  a  very  weak  spot,  just  above 
the  junction  with  the  gullet,  where  it  is  formed  by  inferior  constrictor  only. 
Zenker  thinks  that  this  predisposes  to  the  hernia,  and  that  an  external  in- 
jury or  impaction  of  a  foreign  body  is  the  exciting  cause.  Konig  {Deutsche 
Chirurgie,  No.  35)  regards  the  constancy  of  their  point  of  origin  as  evidence 
that  some  malformation — deficiency  of  inferior  constrictor,  a  shallow  fossa  or 
actual  diverticulum — is  their  real  cause,  the  mucosa  being  pushed  out  by 
force  from  within.  Heron  Watson  and  others  associate  these  diverticula 
with  a  brachial  cleft  which  opens  into  the  pharynx  about  their  point  of 
origin,  for  it  sometimes  occurs  with  a  congenital  fistula.  The  largest  speci- 
mens are  pear-shaped,  bulging  on  either  side  of  the  gullet  and  reaching 
down  even  to  the  bifurcation  of  the  trachea ;  and  they  consist  of  mucosa 
covered  by  a  fibrous  adventitia  with  a  few  muscular  fibres  round  the  neck. 

Symptoms  in  hitherto  described  cases  have  not  appeared  till  after  thirty, 
and  have  lasted  many  years  (even  forty-nine,  Rokitansky) — ultimately  prov- 
ing fatal  in  a  large  proportion  of  the  cases.  Food  enters  and  gradually  dis- 
tends the  sac,  and  the  larger  this  becomes  the  more  does  it  come  to  lie  in  the 
axis  of  the  pharynx  and  to  displace  and  compress  the  gullet ;  consequently 
the  symptoms  increase  steadily.  They  may  be  slighter  in  some  positions 
than  others,  and  patients  sometimes  find  that  by  pressure  at  a  certain  spot 
they  can  direct  some  food  into  the  gullet.  The  neck  swells  on  one  or  both 
sides  during  a  meal,  and  pressure  in  the  sac  will  elicit  gurgling,  and  force 
gas  and  food  into  the  mouth.  Many  patients  do  this  and  become  regular 
ruminants  (Konig).  Dyspnoea  may  result  from  the  filling  of  intra-thoracic 
sacs.  Sooner  or  later,  by  coughing,  vomiting,  or  other  movements,  the  food 
is  rejected  in  various  stages  of  salivary  digestion  or  of  putrefaction.  A 
bougie  passes  usually  into  the  sac  and  moves  freely  in  it;  now  and  again  by 
a  lucky  chance  the  gullet  may  be  entered  and  the  stomach  easily  reached. 

Treatment. — It  is  usually  impossible  to  feed  by  the  stomach-tube,  but 
enemata  may  be  given  in  addition  to  what  the  patient  can  get  into  the 
stomach — often  after  hours  of  struggling.  Such  a  state  certainly  justifies 
gastrostomy ;  and  if  the  patient  is  not  satisfied  with  a  gullet  outside  his 
body,  Kluge  suggests  that  through  an  oesophagotomy  wound  the  neck  of  the 
sac  should  be  cut  off,  the  oesophageal  margins  inverted  and  sewn  up  with 
catgut,  the  sac  drawn  out  (possible?),  the  cavity  drained,  and  the  whole 
operation  done  antiseptically. 
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Fig.  202. 


Simple  Stricture  of  the  (Esophagus  may  rarely  be  congenital,  the 
central  part  of  the  gullet  being  absent  or  solid.  The  small  superficial  ulcers 
in  acute  and  chronic  oesophagitis  are  not  known  ever  to  cause  trouble.  Thrush 
may  completely  block  the  tube,  and  has  thus  killed  young  children  (Virchow). 
Diphtheria  scarcely  ever  affects  the  part.  Phlegmonous  oesophagitis  is  not 
known  to  have  caused  stricture,  but  may  leave 
cavities,  in  which  food  collects,  from  the  mucosa 
not  healing  down  after  the  pus  has  burst  through 
it.  Tubercular  ulcers  have  been  described,  and 
syphilitic  are  said  not  to  be  very  rare  ;  the  latter 
do  cause  stenosis,  and  the  former  would  do  so  if 
they  healed.  Variolous  ulcers  cause  only  super- 
ficial scars.  Yet  among  the  above  we  must  look 
for  the  causes  of  a  few  simple  strictures.  In  the 
great  majority  of  cases,  stricture  results  from  the 
swallowing  of  caustic  fluids,  of  which  sulphuric 
acid  is  the  worst,  and  strong  solution  of  soda  or 
potash  the  most  common.  This  causes  slough- 
ing and  violent  inflammation  of  the  whole  or 
part  of  the  mucosa  —  the  whole  depth  of  the 
mucosa  being  often,  the  thickness  of  the  wrall  of 
the  gullet  sometimes  involved.  It  is  surprising 
with  how  little  injury  the  gullet  may  escape 
when  such  fluids  pass  rapidly  through  it.  In 
the  worst  cases  death  results  ;  in  the  slighter, 
more  or  less  of  the  mucosa,  and  other  parts  per- 
haps, are  thrown  off,  the  parts  granulate,  swal- 
lowing becomes  possible ;  then  contraction  sets 
in,  narrowing  the  tube,  often  in  several  places 
or  even  throughout  its  length,  and  with  it  come 
the  symptoms  of  stricture.  These  are  increasing, 
almost  unvarying,  difficulty  in  swallowing:  more  or  less  anxious  gulping 
and  straining  being  required,  together  with  mouthfuls  of  fluid,  to  wash  down 
a  bolus.  Pain  may  be  caused.  If  the  stricture  becomes  blocked,  food  will 
of  course  collect  above;  it  is  regurgitated  at  once  from  a  high  stricture, 
either  at  once  or  after  a  little  time  from  obstructions  low  down.  A  bougie 
meets  an  obstruction  at  a  certain  distance  from  the  teeth,  and  perhaps  passes 
through  it  into  the  stomach,  or  meets  with  one  or  more  lower  strictures, 
which  may  require  smaller  instruments.  Ultimately  the  stenosis  in  severe 
cases  becomes  impassable. 

Simple  stricture  is  said  to  be  most  common  at  the  commencement  of  the 
gullet  and  at  the  cardiac  end — two  narrow  spots. 

Treatment. — The  diet  must  be  carefully  selected — well  moistened,  and 
no  lumps  should  be  present.  Everything  that  has  been  done  for  stricture 
of  the  urethra  appears  to  have  been  done  here  also.  Dilatation  by  the  daily 
passage  of  bougies  is  always  first  tried,  and  if  successful  the  patient  learns  to 
use  one ;  the  dangers  are  perforation  of  the  wall  and  the  excitation  of  acute 
phlegmonous  oesophagitis.  Krishaber  recommends  the  sonde  a  demeure,  a 
tube  introduced  through  the  nose,  used  for  feeding,  and  replaced  as  it 
loosens.  Internal  ozsophagotomy  (Trelat)  killed  three  out  of  twelve  patients 
and  placed  two  in  jeopardy — from  peri-cesophagitis  and  bleeding.  Forcible 
dilatation,  with  cone-headed  bougies  running  on  a  whalebone  guide,  has 
recently  been  practised  with  marked  success  by  MacCormac  {Lancet,  Jan. 
30,  1885). 

When  no  bougie  can  be  passed  through  a  cervical  stricture  external 


Simple  stricture  of  the  oesophagus. 
(Middlesex  Hosp.  Museum.) 
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cesophagotomy  is  recommended  by  some,  and  Hiiter  thinks  it  justifiable  low 
in  the  neck,  if  from  it  a  thoracic  stricture  might  be  reached  by  the  finger 
and  dilated.  But  the  difficulty  of  maintaining  a  passage  is  so  great  that,  in 
most  of  these  cases,  gastrostomy  is  done,  or  ozsophag ostomy — the  establishment 
of  a  fistula  in  the  gullet  below  the  stricture,  a  more  difficult  and  less  satis- 
factory operation. 

Squamous  Epithelioma  occurs  usually  after  forty,  chiefly  in  men  and  in 
dram-drinkers,  being  sometimes  due  perhaps  to  continued  irritation  of  a> 
catarrhal  ulcer.  It  may  occur  anywhere,  but  is  most  common  in  the  lower, 
least  so  in  the  upper,  third ;  the  back  of  the  cricoid,  the  point  of  crossing  of 
the  left  bronchus  and  the  cardia  are  said  to  be  seats  of  election.  The  growth 
is  almost  always  annular  and  may  have  a  villous  surface,  but  it  is  usually 
ulcerated,  and  its  prominent  edges  present  an  "  os  uteri  "  aspect  when  seen 
from  above  or  below ;  it  may  be  very  limited  or  very  extensive.  Medi- 
astinal and  cervical  glands  are  not  uncommonly  affected ;  in  twenty-five  of 
forty-two  cases  metastasis  had  occurred,  and  in  twenty-seven  perforation  of 
the  trachea,  bronchi,  or  lung,  causing  septic  broncho-pneumonia,  or  of  the 
pleura,  pericardium,  or  surrounding  connective  tissue.  Death  from  perfora- 
tion of  a  large  vessel  is  rare.  Two  years  is  the  extreme  duration,  and  eight 
months  is  said  to  be  the  average  (Mackenzie). 

Symptoms. — Those  of  stricture.  The  age  of  the  patient,  the  absence  of 
the  chief  cause  of  simple  stricture  (corrosive  action),  the  presence  of  a  swell- 
ing on  the  left  of  the  trachea,  moving  with  the  gullet,  the  presence  of  en- 
larged glands  here,  blood  in  rejected  food,  and  easy  bleeding  on  introducing 
a  bougie  are  the  points  of  diagnosis  from  simple  growth. 

Treatment. — Radical  treatment  is  possible  only  in  the  neck.  Billroth 
suggested  and  Czerny  successfully  carried  out  resection  of  the  gullet  (one  and 
a  half  inch),  the  woman  being  well  and  at  work  five  months  after  the  opera- 
tion, feeding  herself  through  a  fistula.  The  operation  began  as  for  cesopha- 
gotomy, the  growth  was  felt,  the  oesophagus  containing  it  separated  easily 
from  the  trachea  and  spine,  and  cut  through  above  and  below  the  mass ;  the 
stomach-end  was  sewn  in  the  wound.  No  glands  were  involved.  This  case, 
it  will  be  seen,  was  singularly  favorable ;  yet,  as  Konig  says,  the  result  was 
so  good  that  further  attempts  should  be  made.  Then,  should  extirpation  be 
found  impossible,  a  fistula  below  the  growth  can  be  established. 

Usually  careful  feeding,  the  use  of  enemata  as  aids,  and  the  occasional 
passage  of  a  bougie  are  persevered  with  until  they  become  all  but  impossi- 
ble ;  then,  when  the  patient  has  suffered  almost  all  the  pangs  of  starvation, 
gastrostomy  is  done.  The  results  of  this  operation  and  of  ozsophag  ostomy  for 
cancer  are  consequently  very  bad.  By  performing  one  or  other,  and  prefer- 
ably the  former  when  resection  is  impossible,  as  soon  as  the  patient  has  real 
difficulty  in  obtaining  sufficient  food  by  mouth,  the  results  would  greatly 
improve,  the  patient  would  be  saved  a  great  deal  of  suffering,  he  would  not 
die  of  hunger,  and  growth  of  the  cancer  would  not  be  stimulated  by  the 
irritation  of  food  and  bougies. 

As  an  alternative,  C.  J.  Symonds  passes  through  the  stricture  and  leaves 
in  a  gum-elastic  tube,  ending  above  in  a  small  funnel,  which  rests  on  the 
face  of  the  growth  ;  it  is  drawn  out  by  an  attached  thread.  It  gave  rise  to 
abscess  in  a  case  of  Barwell's  (Brit.  Med.  Journ.,  Jan.  17,  1885). 

Simple  Tumors  of  the  oesophagus  are  very  rare  and  mostly  polypoid. 
The  commonest  are  mucous  and  adenoid ;  myoma  has  been  seen. 

Diagnosis  of  Stricture. — The  symptoms  of  the  various  diseases  of  the 
oesophagus  above  considered  are  so  similar  that  the  differential  diagnosis  is 
often  difficult.  If  we  put  aside  the  drunkard's  catarrh,  stricture,  fibrous  or 
epitheliomatous,  is  by  far  the  commonest  disease  of  the  part ;  and  the  points 
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of  distinction  between  the  two  forms  have  been  given.  Spasm,  even  in  a 
first  attack,  can  hardly  be  taken  for  either,  though  impaction  of  a  bolus  may 
be  the  first  sign  of  stricture.  Palsy,  dilatation,  and  diverticulum  are  all  very 
rare.  The  bougie,  apart  from  collateral  evidence  of  nervous  disease,  dis- 
tinguishes palsy  from  stricture ;  also  dilatation  unless  this  is  very  great,  and 
the  instrument  always  hitches  in  a  bend  ;  and  diverticulum,  where  the  symp- 
toms are  typical,  should  present  little  difficulty. 

But  before  diagnosing  "  stricture,"  it  is  necessary  always  to  examine  the 
whole  length  of  the  tube  jar  evidence  of  any  external  pressure  on  the  oesophagus 
— by  goitres,  tumors,  and  enlargements  of  the  cervical  glands,  retropharyn- 
geal abscess,  aneurisms  of  the  aorta  or  great  vessels,  or  enlargement  of  the 
bronchial  or  mediastinal  lymphatic  glands.  Aneurisms  and  abscesses  have 
been  burst  by  bougies ;  before  passing  one,  therefore,  the  chest  should  be 
carefully  examined,  and  signs  of  embarrassed  circulation  or  respiration 
must  be  looked  for. 

CEsopjiagotomy  may  be  required  (1)  for  the  removal  of  foreign  bodies, 
not  merely  from  the  cervical,  but  also  from  the  upper  thoracic  region ;  (2) 
for  the  division  of  a  simple  stricture  or  dilatation  of  one  below  the  opening; 
(3)  for  the  examination  of  an  epithelioma  with  a  view  to  resection  or  to 
cesophag 'ostomy  below  it;  (4)  for  the  direct  treatment  of  a  diverticulum 
(page  556). 

If  a  foreign  body  projects  on  one  side,  operate  on  that  side ;  otherwise 
choose  the  left  side  and  turn  the  face  slightly  to  the  right.  Make  a  cut  on 
to  the  sterno-mastoid  edge  from  the  sternum  to  one-half  inch  above  the 
cricoid  ;  draw  the  muscle  well  out  and  divide  the  fascia  in  the  line  of  the 
wound  ;  draw  the  omo-hyoid  in  or  out  according  to  the  height  at  which  the 
gullet  must  be  reached  ;  free  the  lateral  lobe  of  the  thyroid  body,  tying  the 
inf.  thyroid  if  it  is  divided.  If  more  room  is  wanted,  divide  the  sternal  head 
of  the  sterno-mastoid.  Stop  all  bleeding  as  the  operation  goes  on.  Draw 
the  thyroid  body  and  depressors  in,  the  sterno-mastoid  and  carotid  sheath 
out,  working  with  forceps  and  the  handle  of  the  scalpel,  and  the  oesophagus 
will  be  seen  as  a  red,  longitudinally  striated,  flattened  tube;  open  it  longi- 
tudinally, between  two  sharp  hooks  (Konig),  a  few  lines  from  the  cesophago- 
tracheal  groove,  that  the  recurrent  laryngeal  may  be  spared.  A  foreign 
body  may  be  cut  upon  directly.  The  oesophageal  wound  should  be  closely 
sewn  up  with  catgut,  and  the  wound  treated  antiseptically.  If  a  fistula  is 
wished  for,  sew  the  edges  of  the  oesophageal  cut  to  the  skin.  If  resection  is 
intended,  the  incision  must  probably  reach  to  the  hyoid. 

Gastrostomy. — One  finger's  breadth  below  the  left  ribs  make  a  one  and 
a  half  inch  cut,  having  its  centre  opposite  the  tip  of  the  tenth  rib  cartilage, 
and  divide  successively,  by  light  sweeps  of  the  knife,  the  fat,  some  fibres  of 
the  ext.  oblique  and  of  the  sheath  of  the  rectus,  the  margin  of  the  rectus,  the 
tendon  of  the  int.  oblique,  and  the  muscular  fibre  of  the  transversalis  beneath 
it;  the  latter  in  thin  subjects  must  be  picked  up  with  forceps  and  divided 
with  great  care  by  a  knife  held  on  the  flat,  for  the  peritoneum  may  be  quite 
close  to  it,  though,  ordinarily,  one  finds  and  tears  through  a  thin  fascia 
transversalis  and  some  subperitoneal  fat  before  reaching  it.  Tie  all  bleeding 
vessels.  Pick  up  and  notch  the  peritoneum,  and  slit  it  up  to  the  full  length 
of  the  wound.  If  the  stomach  does  not  present  at  once,  pass  two  fingers  into 
the  abdomen,  touch  the  edge  of  the  liver,  and  glide  beneath  the  left  lobe  as 
far  back  as  possible ;  the  viscus  then  beneath  the  fingers  is  the  stomach  and 
must  be  drawn  forward.  It  is  thick,  quite  smooth,  having  no  bands,  and 
has  a  wide  surface.  Hold  a  piece  in  the  wound  with  ring-forceps,  or  by 
means  of  two  threads  passed  through  the  outer  coats  ;  these  may  be  left  in 
till  the  stomach  is  opened.  Attach  it  all  round  by  closely  set  fine  silk  stitches 
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passed  through  the  serous  and  muscular  layers  of  the  stomach,  the  parietal 
peritoneum  drawn  out  from  beneath  the  muscle  and  the  skin  ;  the  mucous 
membrane  slips  easily  from  between  the  finger  and  thumb  when  the  wall  is 
gently  pinched.  The  object  is  to  secure  a  large  surface-contact  between  the 
stomach  and  parietal  peritoneum,  and  not  to  open  the  viscus.  Pass  all  the 
stitches  before  tying  any.  The  skin-wound  may  be  shortened  by  a  stitch  at 
either  end.  Dress  antiseptically  and  feed  by  rectum  for  four  days,  if  the 
patient  is  not  too  weak ;  then  make  a  puncture  with  a  tenotomy-knife,  held 
quite  short,  and  insert  a  small  corked  tube  until  a  fistula  is  established. 
Such  an  opening  is  closed  by  the  mucous  membrane.  If  a  large  opening  is 
made,  the  gastric  juice  always  escapes — it  may  do  so  through  a  small  one — 
and  digests  the  epidermis  of  the  abdomen,  which  must  be  protected  by  an 
ointment. 

At  first  only  milk  and  egg  beaten  up  should  be  introduced ;  later  mince, 
mashed  bread,  etc.  In  a  case  of  fibrous  stricture,  operated  on  by  Trendelen- 
burg, the  boy  masticated  his  food  and  blew  it  down  a  tube  into  his  stomach, 
thus  enjoying  his  food,  and  obtaining  the  advantage  of  salivary  digestion. 

Of  103  gastrostomies  for  cancer,  50  lived  more  than  1  week,  37  less  than 
3  months,  3  for  3  months,  4  for  4  months,  3  for  6  months,  1  for  7  months,  2 
for  8  months  (Blum,  Arch.  Gen.  de  Med.,  Nov.  1883).  The  later  results 
show  improvement  from  earlier  operating  and  safer  methods. 

Use  of  the  Stomach-pump. — The  tube  is  introduced  in  the  same  manner 
as  the  oesophagus  bougie.  In  order  that  the  tube  may  not  be  bitten,  it  is 
usual  to  place  a  gag,  having  a  hole  for  the  tube  to  pass  through,  in  the 
mouth  of  any  resisting  patient.  The  tube  has  been  passed  down  the  trachea, 
and  the  lungs  injected.  Before  pumping  out  the  contents  of  the  stomach, 
one  or  two  pints  of  water  should  be  injected,  and  all  should  not  be  pumped 
out  or  the  mucosa  may  be  torn  to  shreds.  (Sir  T.  Watson,  "  On  the  Abuse 
of  the  Stomach-pump,"  Lond.  Med.  Gaz.,  vol.  xvii.)  Pumping  water  in  and 
out  should  be  repeated  till  it  returns  colorless. 

A  soft  rubber  tube  with  a  bulbous  end  is  much  safer  than  the  gum-elastic; 
when  pushed  into  the  pharynx,  it  is  carried  down  by  deglutition.  The 
stomach  can  be  filled  through  a  funnel,  and  washed  out  by  siphon-action 
when  the  funnel  is  lowered. 

Injuries  and  Diseases  of  ,  the  Larynx. 

The  laryngoscope  consists  of  two  parts  :  (1)  the  reflector,  a  circular  mirror 
of  about  nine-inch  focus,  eccentrically  connected  by  a  ball-and-socket  joint 
to  an  elastic  band  round  the  head,  so  that  it  can  be  worn  upon  the  forehead 
or  brought  down  in  front  of  either  eye,  when  the  observer  looks  through  a 
central  aperture  in  it ;  (2)  the  throat-mirrors,  varying  from  one  inch  to  one- 
half  inch  across,  and  attached  at  45  degrees  to  long-handled  stems. 

Mode  of  Use. — Bright  daylight,  or  light  from  a  good  lamp  with  a  con- 
denser, may  be  used.  The  patient  sits  with  the  light  behind,  or  to  one  side, 
facing  the  surgeon,  who  reflects  the  light  into  the  patient's  throat.  The 
surgeon  now  warms  the  throat-mirror  to  a  little  above  the  temperature  of 
the  body,  testing  it  upon  his  hand,  that  the  breath  shall  not  condense  upon 
it.  Then  the  patient  protrudes  his  tongue,  the  surgeon  wraps  the  tip  in  a 
napkin  and  holds  it  forward  whilst  he  introduces  the  warmed  mirror,  raising 
with  it  the  soft  palate  and  uvula,  without  touching  the  pharynx,  which 
excites  retching.  Light  from  the  reflector  is  directed  on  to  the  throat-mirror 
and  thence  on  to  the  parts  below  it,  and  the  surgeon  thus  gets  a  view  of  the 
back  of  the  tongue,  of  the  epiglottis,  and  at  last  of  the  rima  glottidis.    It  is 
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essential  to  study  the  normal  glottis,  its  movements  in  breathing  and  in 
uttering  the  broad  A. 

The  laryngoscope  is  used  not  only  in  diagnosis  but  to  guide  the  application 
of  remedies  and  to  enable  certain  operative  procedures  to  be  undertaken. 
For  these  purposes  the  surgeon  requires  both  hands — so  the  patient  must 
hold  his  own  tongue;  it  is  then  possible  to  seize  with  endolaryngeal  forceps, 
and  to  extract  some  foreign  bodies,  to  scarify  cedematous  parts,  to  apply 
lotions  and  powders  to  the  glottis  with  a  brush  bent  at  an  angle,  to  remove 
polypi  with  forceps  or  snares,  or  to  apply  galvanism. 

Rhinoscopy. — By  drawing  forward  the  uvula  with  a  hook  and  introducing 
a  mirror  with  its  face  upward,  a  view  of  the  posterior  apertures  of  the  nares, 
turbinated  bones,  and  adjacent  parts  may  be  obtained.  It  is  useful  in  the 
diagnosis  of  polypi  and  ulcers  of  the  nasal  cavities  and  of  the  Eustachian 
tube;  but  rhinoscopy  is  not  easy. 

Foreign  Bodies  in  the  Air-passages. — Occasionally  when  a  sudden 
inspiration  is  made,  or  when  swallowing  is  carelessly  performed,  and  espe- 
cially in  patients  suffering  from  impairment  of  sense  or  motion  about  the 
glottis,  a  foreign  body  floating  in  the  air,  or  in  the  mouth,  on  being  swallowed, 
may  be  drawn  through  the  open  glottis.  The  bodies  thus  entering  are  very 
various  and  include  pieces  of  soft  food,  pins,  coins,  nutshells,  and  other  hard, 
and  often  angular,  substances.  Bourdillot  found  that  of  166  cases  80  were  in 
the  trachea,  35  in  the  larynx,  26  in  the  right,  and  15  in  the  left,  bronchus. 
The  reason  why  bodies  usually  enter  the  right  in  spite  of  its  being  the  less 
oblique  of  the  two  bronchi,  is  that  the  spur  between  it  and  the  left  lies  to  the 
left  of  the  mid-line  of  the  trachea. 

Foreign  bodies  may  become  impacted  at  some  point,  or  may  remain  free, 
changing  their  position  from  time  to  time  in  consequence  of  movements  of 
the  body,  or  of  coughing  and  forcible  respiratory  movements.  They,  of 
course,  obstruct  the  entry  of  air  in  proportion  to  their  size — perhaps  at  once 
and  completely,  perhaps  imperceptibly ;  but  they  obstruct  also  by  causing 
spasm  of  the  glottis,  which  may  prove  fatal  at  any  time,  and  will  be  the  more 
severe  when  the  body  is  hard,  angular,  and  lodged  in,  or  strikes  against,  the 
larynx  than  under  other  conditions.  This  spasm  is  indicated  by  croupy 
symptoms — difficult,  whistling,  or  whooping  inspiration  ;  fits  of  hard,  metallic 
coughing,  accompanied  by  much  distress  and  obvious  signs  of  dyspnoea.  The 
local  irritation  of  the  body  causes  increased  secretion  of  mucus,  which  neces- 
sitates cough ;  thus,  with  even  small,  soft  bodies,  a  violent  fit  of  coughing 
usually  follows  any  prolonged  sleep  and  consequent  accumulation  of  mucus. 
When  impacted,  fixed  pain  often  indicates  the  situation  of  the  body — pain 
meaning  injury  to  the  tissues.  Sooner  or  later,  if  a  body  remain  in  the  air- 
passages  it  causes  ulceration  and  the  formation  of  a  cavity,  in  which  it  may 
become  encysted  and  remain  quiescent  for  years ;  but  finally  "suppuration 
usually  occurs,  and  the  patient  dies  with  signs  of  phthisis,  broncho-pneumo- 
nia, or  bronchiectasis.  The  foreign  body  may  be  expelled  even  after  years, 
but  it  may  be  too  late  to  save  life  if  serious  lung  symptoms  exist. 

The  results  according  to  Durham  are:  (1)  Expulsion,  at  once  or  later, 
when  the  case  usually  ends  in  recovery.  (2)  Death  from  asphyxia,  at  once 
or  later,  from  hemorrhage  from  the  innominate  or  some  pulmonary  vessel, 
from  cedema  glottidis,  ulceration  of  larynx,  ulceration  of  lung,  or  empyema 
from  spread  of  ulceration  to  pleura.  (3)  A  body  has  rarely  escaped  through 
an  abscess  pointing  on  the  surface  of  the  thorax.  (4)  Recovery  or  death 
may  follow  an  operation  for  removal  of  the  body. 

The  Diagnosis  of  Foreign  Body  may  be  difficult  in  young  children, 
or  when  it  has  entered  during  a  fit  or  some  accident  or  other  distracting 
occurrence.    Always  inquire  in  cases  of  sudden  onset  of  laryngeal  symptoms 
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whether  the  patient  had  anything  in  his  mouth  ;  sudden  onset  and  intermit- 
tent character  of  symptoms,  and  absence  of  fever  and  of  general  symptoms, 
point  strongly  to  foreign  body,  as  also  does  expiratory  dyspnoea,  that  of 
laryngitis  being  inspiratory.  Similar  symptoms  may  arise  from  impaction 
of  a  foreign  body  in  the  oesophagus  (p.  553).  Dysphagia  would  then  be 
present  and  a  bougie  would  find  an  obstruction. 

(a)  Foreign  Body  in  the  Larynx. — Sometimes  a  person  who  is  busily 
laughing  and  talking  during  a  meal,  suddenly  rises  from  table,  attempts  to 
put  his  finger  into  his  throat,  speedily  turns  blue  in  the  face,  and  then  drops 
down  dead.  A  piece  of  food  has  become  impacted  in  the  upper  opening  of 
the  larynx  or  in  the  rima  glottidis — a  thing  liable  to  happen  if  a  sudden 
inspiration  be  made  through  the  mouth  when  filled  with  food.  The  surgeon 
rarely  arrives  in  time  to  do  any  good ;  but,  if  on  the  spot,  he  should  rapidly 
search  the  pharynx  with  his  finger  and  remove  the  obstructing  substance  if 
possible;  and  if  not,  he  should  open  the  larynx  immediately,  and  pass  a 
probe  up  through  the  wound,  so  as  to  push  the  substance  back  into  the 
mouth.  i 

In  less  acute  cases,  the  entry  of  a  foreign  body  usually  causes  much 
distress  and  coughing  for  an  hour  or  two  ;  it  then  subsides,  to  recur  at 
more  or  less  frequent  intervals.  It  is  now  shown  to  be  in  the  larynx  by 
fixed  pain  there,  frequent  spasmodic  cough,  breathing  usually  croupy  with 
more  or  less  constant  sense  of  suffocation,  hoarseness,  or  aphonia,  and  absence 
of  lung-symptoms ;  sharp  laryngitis  often  supervenes.  The  body  may  be 
seen  with  the  laryngoscope.  The  symptoms  are  less  urgent  when  the  body 
is  in  a  sacculus  than  when  in  the  cavity  of  the  larynx. 

(6)  When  the  foreign  body  is  impacted  in  the  trachea,  or  even  across  the 
cricoid,  the  distress  may  be  slight  for  some  time — fixed  pain  and  tenderness, 
with  wheezing  breathing,  heard  best  by  a  stethoscope  at  the  spot,  being  the 
chief  symptoms. 

(e)  The  foreign  substance  may  be  loose  in  the  trachea — especially  if  it  is  a 
button,  pebble,  or  other  smooth  body.  The  violent  coughing  and  sense  of 
suffocation  caused  by  its  entry  soon  subside ;  but  every  now  and  then  there 
are  violent  fits  of  coughing  and  spasmodic  difficulty  of  breathing,  during 
which  the  substance  may  be  heard  by  means  of  the  stethoscope,  or  perhaps 
may  be  felt  by  the  finger  to  be  forcibly  impelled  against  the  upper  part  of 
the  larynx. 

(d)  If  a  body  lies  free  in  a  bronchus  or  one  of  its  main  divisions,  the  entry 
of  air  to  the  corresponding  lung  will  be  prevented  or  impaired,  the  move- 
ments will  be  diminished,  the  note  over  the  part  remains  resonant,  vesicular 
breathing  is  feeble,  absent,  or  concealed  by  sibilant  breathing  through  the 
obstructed  tube.  The  body  may  be  coughed  up  against  the  larynx,  and  may 
on  returning  enter  the  opposite  bronchus. 

Treatment. — The  symptoms  may  be  so  urgent  as  to  necessitate  the  im- 
mediate opening  of  the  windpipe ;  but  usually  there  is  no  such  urgency. 
The  patient  may  indeed  present  few  or  no  symptoms.  We  know,  however, 
that  at  any  moment  the  foreign  body  may  be  displaced,  coughed  up  into  the 
larynx,  and  there  become  impacted,  causing  perhaps  fatal  spasm  before 
relief  can  be  afforded.  On  the  other  hand,  if  the  body  is  firmly  fixed  and 
remains  so,  we  know  that  this  will  almost  certainly  lead  to  ulceration  and 
probably  death.  On  both  counts  soft  bodies,  such  as  bits  of  apple  or  carrot, 
must  be  regarded  as  much  less  serious  than  hard  angular  ones  ;  nevertheless 
they  are  too  serious  to  be  left  to  the  chance  of  spontaneous  expulsion.  The 
reason  why  this  does  not  more  commonly  occur  is  that  the  entry  of  a  body 
into  the  larynx  at  once  excites  spasm  of  the  glottis.  The  main  treatment  of 
these  cases  is,  therefore,  opening  the  windpipe  that  a  way  out  for  the  body 
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may  be  provided.  The  advantage  of  this  treatment  appears  from  Durham's 
figures:  of  271  cases  not  operated  on,  156  recovered  and  115  died;  of  283 
operated  on,  213  recovered  and  70  died — 12  cases  of  inversion  and  3  of 
direct  extraction  being  included  among  the  latter.  Moreover,  after  trache- 
otomy the  body  escapes  by  the  wound  much  more  often  than  by  the  glottis. 

Before  opening  the  windpipe,  however,  an  attempt  may  be  made  to  remove 
the  body  through  the  glottis  if  it  can  be  seen  and  the  surgeon  is  skilled  in  endo- 
laryngeal  work  ;  cocaine  should  be  used  to  deaden  sensation. 

If  this  cannot  be  done,  give  chloroform  fully,  invert  the  patient,  shake  and 
strike  him  on  the  back;  this  is  especially  likely  to  succeed  with  a  heavy  body 
like  a  coin  or  button,  but  it  must  never  be  attempted  unless  everything  is 
ready  for  immediately  opening  the  windpipe  should  the  body  become  im- 
pacted in  the  glottis. 

Should  no  favorable  result  ensue  the  windpipe  should  be  opened.  In 
many  cases  the  urgency  of  the  symptoms  or  the  size  and  weight  of  the  for- 
eign body — e.  g.,  a  coin  or  a  piece  of  tracheotomy  tube — leave  no  doubt  as 
to  the  propriety  of  this  procedure ;  but  in  many  others,  especially  when  the 
body  is  a  small  bit  of  food-stuff  movable  in  the  trachea  or  bronchus,  and  the 
symptoms  are  not  urgent,  the  justification  of  this  measure  rests  upon  statistics 
such  as  those  above  given ;  they  show  the  chance  of  expulsion  and  of  re- 
covery to  be  very  decidedly  greater  when  the  windpipe  has  been  opened.  The 
surgeon  may,  however,  think  it  right  to  delay  operation,  especially  in  hos- 
pital, where  it  could  be  speedily  performed  in  case  of  sudden  dyspnoea.  The 
patient  should  then  be  kept  quietly  in  bed  under  the  influence  of  bromide  of 
soda  to  diminish  the  sensitiveness  of  the  larynx.  Instruments  for  immediate 
operation  should  be  kept  ready. 

Choice  of  Operation. — When  the  body  is  loose  in  the  windpipe,  crico- 
tracheotomy,  or  high  tracheotomy,  is  the  best  operation.  Usually  the  body 
is  expelled  at  once,  or  soon  after  the  opening,  coughing  being  always  excited 
and  air  entering  freely.  If  not,  and  it  is  in  the  larynx,  it  may  perhaps  be 
at  once  extracted  through  the  wound ;  or  inversion  and  succussion  may  now 
be  tried  without  danger  from  spasm.  The  wound  must  be  kept  open  by  a 
dilator.  If  after  two  or  three  days  the  body  is  still  lodged,  the  trachea 
should  be  explored. 

When  the  body  is  impacted  and  its  situation  known,  the  opening  should 
be  made  just  below  it  if  possible,  that  it  may  not  be  sucked  in  by  the  air 
first  entering.  Thus,  if  it  be  in  the  larynx,  laryngotomy,  or  preferably  crico- 
tracheotomy,  should  be  done,  the  body  felt  for  with  a  probe  or  seen  after 
illumination  of  the  larynx  with  a  reflector  or  small  electric  light,  and  ex- 
tracted with  forceps.  If  this  cannot  be  done  thyrochondrotomy  must  be 
performed. 

If  the  body  be  fixed  in  the  lower  part  of  the  trachea  or  bronchi,  the  lowest 
site  should  be  selected  for  the  operation,  so  as  to  be  as  near  as  possible  to  the 
impacted  foreign  body.  The  body  must  then  be  sought  for  as  above  said, 
and  an  instrument  suited  to  its  nature  selected  for  its  extraction.  A  bit  of 
wire  variously  bent  is  frequently  most  serviceable.  Thus,  in  a  case  in  which 
a  tracheotomy  tube  broke  from  its  shield  and  became  impacted  in  the  right 
brouchus,  Mr.  Hulke  employed  successfully  a  stout  piece  of  copper  wire 
slightly  curved  to  the  right  and  bent  at  the  end  into  a  narrow  elongated 
hook,  which  passed  through  the  tube  and  became  fixed  upon  its  lower  edge 
{Trans.  Med.-Chir.,  1871).  Mr.  Durham  has  invented  an  ingenious  flexible 
forceps  for  the  same  purpose. 

These  endolaryngeal  operations  are  very  difficult.  The  introduction  of 
instruments  even  under  chloroform  excites  violent  cough,  but  painting  with 
cocaine  will  probably  prevent  this.    If  they  fail  there  is  nothing  to  be  done 
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except  to  maintain  an  opening  for  a  week  or  two  in  the  hope  that  the  body 
may  be  expelled;  then,  if  expulsion  does  not  occur,  the  wound  must  be 
allowed  to  heal. 

Scalds  of  the  Glottis  usually  occur  in  young  children  who  try  to  drink 
out  of  a  kettle,  and  inhale  the  hot  steam  or  actually  get  some  hot  water 
to  the  back  of  the  throat.    Corrosive  fluids  may  act  similarly. 

The  symptoms  of  oedema  glottidis — suffocative  cough  and  extreme  dyspnoea, 
chiefly  inspiratory — come  on  more  or  less  suddenly,  though  perhaps  not  for 
some  hours. 

Treatment — Leeches,  ice  to  the  throat,  free  scarifications,  opiates  cautiously 
to  tranquillize,  and  high  tracheotomy,  or  laryngotom)T  in  adults,  if  required. 

Fractures  of  the  Os  Hyoides,  Thyroid  or  Cricoid  Cartilage  are 
rare  accidents,  produced  by  blows  or  falls  on,  or  squeezes  of,  the  front  of  the 
throat.  The  symptoms  are  pain  ;  displacement  of  the  fragments ;  dysphagia 
from  pain ;  early  dyspnoea  from  displacement,  spasm,  blood,  or  later  from 
oedema  glottidis  or  emphysema ;  often  loss  of  voice ;  hemorrhage  from  the 
mucous  membrane,  which  may  be  lacerated  :  or  emphysema.  The  treatment 
must  depend  on  the  urgency  of  the  symptoms,  which  may  be  but  slight;  but 
the  accident  is  usually  serious,  fifty  of  sixty-two  cases  dying ;  every  case  in 
which  the  cricoid  was  broken  died  (Durham).  Attempts  to  reduce  dis- 
placement may  be  made  from  the  mouth,  from  a  tracheotomy  wound,  or 
with  a  fine  hook  passed  through  the  skin.  Ice  may  be  applied  outwardly  if 
hemorrhage  is  free  or  inflammation  violent.  The  trachea  must  be  opened  at 
once  for  urgent  dyspnoea  from  any  cause,  and  a  stomach-tube  or  enemata 
used  if  the  patient  cannot  swallow. 

Acute  Laryngitis. — Causes  :  Cold  and  wet,  wound,  fracture  of  hyoid 
or  larynx,  steam,  hot  water,  flame  or  hot  air,  irritant  gases  or  chemicals,  and 
the  poisons  of  some  acute  specific  diseases — especially  scarlatina  and  diph- 
theria, less  often  measles,  smallpox,  erysipelas,  and  syphilis.  It  may  arise 
also  by  extension  from  other  parts — e.  g.,  the  trachea  or  the  fauces.  As  a 
result,  the  loose  tissues  about  the  upper  opening  of  the  glottis  become  red  and 
swollen,  perhaps  to  such  an  extent  as  to  conceal  the  cords  (oedema  glottidis) ; 
mucus  or  mucopus  is  formed  in  moderate  quantity,  and  in  diphtheria  the 
surface  is  covered  with  the  characteristic  membrane.  The  arytseno-epiglottid 
folds  are  always  the  parts  most  swollen,  whilst  the 
Fig.  203.  true  cords  suffer  little,  their  mucosa  being  thin  and 

closely  adherent ;  hence  they  form  a  considerable 
barrier  to  spread  of  inflammation  from  the  upper 
to  the  lower  part  of  the  larynx. 

The  symptoms  are:  Some  dryness  or  soreness 
about  the  fauces,  rendering  swallowing  painful, 
and  tendency  to  keep  clearing  the  throat ;  some 
pain  and  tenderness  about  the  thyroid ;  hoarseness 
or  aphonia;  painful  cough,  at  first  croupy  then 
aphonic ;  breathing  may  be  easy,  but  usually  there 
is  some  dyspnoea  and  wheezing,  especially  in  in- 
spiration, and  if  oedema  supervenes,  or  spasm,  the 
dyspnoea  may  be  extreme  and  cause  sudden  as- 
phyxia, or  insensibility  and  more  gradual  death. 
cEdema  of  tbe  glottis.  The  great  and  often  sudden  swelling  of  the  folds 

about  the  entry  to  the  larynx,  spoken  of  as  oedema 
of  the  glottis  (Fig.  203),  is  usually  of  inflammatory  origin ;  but  it  is  much 
predisposed  to  by  the  presence  of  Bright's  disease,  or  of  cardiac  insufficiency ; 
it  may,  however,  in  these  cases  be  only  part  of  a  general  dropsy ;  and  as  a 
simple  dropsy  it  may  result  from  pressure  on  the  cava  superior. 
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Treatment. — Forbid  talking.  A  moist  atmosphere  and  an  equable  tem- 
perature of  60°  to  65°  should  be  obtained ;  the  frequent  inhalation  of  steam 
alone,  or  containing  benzoin,  creasote,  or  conium  ;  mustard  poultices  to  the 
throat,  hot  mustard  baths  to  the  feet,  a  purge,  a  dose  of  pulv.  ipecac.  co.,and 
ordinary  means  to  promote  sweating.  Should  the  dyspnoea  become  urgent, 
scarify  the  swollen  parts,  or  at  once  do  laryngotomy  or  high  tracheotomy. 
For  the  treatment  of  diphtheria,  see  p.  552.  An  acutely  inflamed  throat  in 
early  syphilis  requires  the  administration  of  mercury,  and  the  use  of  a  mer- 
curial gargle  or  the  application  of  calomel  in  vapor  to  the  glottis. 

Chronic  Laryngitis  may  be  a  sequel  of  the  acute  form,  or  it  may  be 
chronic  from  the  first,  arising  from  cold  or  from  over-use  of  the  voice  (apho- 
nia clericorum),  usually,  in  states  of  depressed  health,  from  syphilis,  tubercle, 
and  leprosy.  In  each  form  the  history  is  of  great  importance  in  diagnosis, 
and  in  syphilis,  tubercle,  and  leprosy,  corroborative  evidence  must  be  looked 
for.  Usually  tubercular  laryngitis  is  distinctly  secondary  in  time  to  ordinary 
phthisis.  It  begins  insidiously  and  slowly,  causes  aphonia,  frequent  cough 
with  mucous,  purulent,  or  blood-stained  expectoration,  dyspnoea,  and  dys- 
phagia. At  first  the  arytseno-epiglottid  folds  form  two  large,  pale,  pear- 
shaped  swellings,  their  stalks  diverging  toward  the  sides  of  the  epiglottis ; 
later,  gray-based  ulcers  form  and  destroy  not  only  the  soft  parts,  but  also 
the  cartilages,  portions  of  which  are  expectorated.  Abscesses  and  sinuses 
form,  and  hemorrhage  occurs  from  small,  and  sometimes  from  large,  vessels. 
Swallowing  may  now  be  impossible  from  food  passing  into  the  larynx,  and 
hectic  supervenes.    The  disease  is  probably  always  fatal. 

In  secondary  syphilis,  injection,  swelling,  and  mucous  tubercles  with  super- 
ficial ulcers  may  appear ;  but  in  late  syphilis,  gummata  form  in  the  submu- 
cous tissue,  break  down  and  form  deep  ulcers.  Here  the  epiglottis  suffers 
first  and  is  often  destroyed.  Necrosis  and  expectoration  of  cartilage  are  also 
common,  and  destruction  is  more  rapid  than  in  tubercle  or  in  malignant 
disease.  The  palate  and  pharynx  are  often  ulcerating  simultaneously. 
When  healing  occurs,  there  is  much  scar-contraction,  and  often  stenosis  of 
the  larynx. 

Treatment. — Simple  chronic  laryngitis  requires  rest  of  the  voice,  the 
avoidance  of  exposure,  and  attention  to  the  general  health.  Locally  astrin- 
gents— tannin,  iron,  nitrate  of  silver  (grs.  v  ad  §j) — must  be  frequently 
applied,  and  alum  gargles  should  be  used.  Frequent  or  constant  (by  iodine) 
counter-irritation  is  beneficial. 

For  tubercular  laryngitis  one  has  only  to  treat  symptoms  by  sedatives  in 
vapor  or  fluid  form  locally,  but  also  taken  by  mouth.  Syphilitic  laryngitis, 
in  addition  to  ordinary  antisyphilitic  treatment,  requires  mercury  locally  as 
above  advised.  In  either  form  laryngotomy  may  become  suddenly  necessary 
on  account  of  oedema  or  the  impaction  of  a  piece  of  cartilage  in  the  glottis. 
Bryant  has  proposed  tracheotomy  in  severe  cases  simply  to  give  rest  to  the 
parts.  In  tubercular  disease  the  tube  will  probably  be  retained  to  the  end, 
and  in  syphilitic  it  may  be  that  stenosis  consequent  upon  healing  will  neces- 
sitate its  retention. 

New  Growths. — By  far  the  commonest  is  papilloma,  consisting  of  multi- 
ple warty  growths  covered  by  scaly  epithelium,  and  usually  springing  from 
the  true  cords  or  from  the  root  of  the  epiglottis ;  considerable  cauliflower 
masses  result  (Fig.  204)  which  often  recur  after  removal.  They  may  result 
from  chronic  catarrh,  and  commonly  begin  in  children.  A  firm  or  soft 
sessile  or  pedunculated  fibroma  (Fig.  205)  occurs  commonly  on  the  cords  and 
parts  above  them  ;  rarely  on  those  below.  Mucous  polypi  really  belong  to 
this  class,  but  are  infrequent.  The  sympAoms  are  hoarseness  and  loss  of 
voice,  if  the  tumor  be  situate  near  the  chorda?  vocales  ;  cough  of  a  croupy, 
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suffocative  character ;  dyspnoea,  gradually  increasing  with  the  growth  of  the 
tumor,  coming  in  suffocative  fits,  at  last  fatal — the  tumor,  if  within  the  tra- 
chea, being  driven  up  between  the  chordae  vocales  by  expiration,  or,  if 


attached  to  the  epiglottis,  drawn  down  by  inspiration.  The  most  distinctive 
symptom  is  a  valvular  flapping  sound,  heard  or  felt  when  the  tumor  moves 
during  respiration.  In  more  than  one  case  the  tumor,  or  a  portion  of  it,  has 
been  torn  off  and  coughed  up,  or  has  fallen  into  the  trachea,  the  patient 
dying  suffocated.  Other  simple  tumors  are  very  rare,  lipoma,  myxoma,  ade- 
noma, or  chondroma  starting  from  the  cartilages.  Small  mucous  cysts  occa- 
sionally occur. 

Sarcoma  is  rare  and  generally  spindle-celled. 

Epithelioma  (squamous)  is  the  cancer  of  the  larynx ;  is  not  very  uncom- 
mon, and  affects  men  chiefly.  It  usually  begins  on  or  between  the  true  and 
false  chords.  The  mucous  membrane  appears  thickened  at  a  certain  spot 
whence  infiltration  spreads.  The  surface  may  be  papillary  from  the  first ; 
but  it  often  ulcerates  widely,  destroys  the  cartilages,  and  invades  the  pharynx 
and  the  parts  superficial  to  the  larynx.  The  symptoms  are :  Hoarseness, 
rarely  complete  aphonia,  pain,  cough — ultimately  with  thin,  bloody  expec- 
toration and  foul  breath — perhaps  dysphagia  and  dyspnoea.  Involvement  of 
glands  is  always  late,  six  to  twelve  months  or  later. 

Treatment. — Simple  growths  should  be  dealt  with  by  endolaryngeal 
methods — i.  e.,  by  the  introduction  of  forceps  or  other  instruments,  through 
the  glottis  if  necessary,  under  guidance  of  the  laryngoscope — the  patient 
having  been  trained  to  manage  his  tongue  and  to  tolerate  instrumentation. 
It  is  possible  also  thus  to  apply  nitrate  of  silver  or  some  other  astringent,  or 
to  incise  a  cyst.  Special  practice  is,  however,  required.  Repeated  removal 
of  recurrent  papillomata  may  be  necessary.  Should  the  method  fail  or  be 
inapplicable,  and  symptoms  demand  relief,  the  choice  lies  between  thyro- 
chondrotomy,  for  removal  of  the  growth,  and  extirpation  of  the  larynx. 
The  latter,  of  course,  would  not  be  thought  of,  except  in  serious  cases ;  -and 
the  results  of  the  former  are  not  so  satisfactory  as  to  justify  recourse  to  it 
lightly ;  for  papillomata  not  uncommonly  recur  after  it,  and  aphonia  may 
be  permanent. 


Fig.  204. 


Fig.  205. 


Warts  of  the  larynx,  for  which  laryngotomy  has  been 
performed.    Middlesex  Hosp.  Mus. 


Laryngeal  polypus,  as  seen  with  the 
laryngoscope. 
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Operations  on  the  Larynx  and  Trachea. 

These  are  laryngotomy,  tracheotomy,  thyro-chondrotomy,  and  extirpation  of 
the  larynx — the  two  former  being  by  far  the  most  common.  For  all  a  good 
light  should  fall  on  the  neck,  the  shoulders  should  be  slightly  raised,  and  the 
head  allowed  to  fall  back  over  a  sandbag  beneath  the  neck. 

Laryngotomy. — Make,  down  to  the  cartilages,  a  one-inch  incision,  having 
the  crico-thyroid  membrane  as  its  centre ;  and  then,  whilst  retracting  the 
edges,  make  a  free  transverse  cut  in  this,  which  is  felt  as  a  soft  depression 
between  the  cartilages,  in  the  adult,  about  one  inch  below  the  pomum  Adami 
(Fig.  211).  Care  must  be  taken  not  to  operate  in  the  thyro-hyoid  space, 
and  in  opening  the  membrane  the  knife  must  be  held  short,  like  a  pen.  A 
laryngotomy  tube,  flattened  from  above  down,  is  now  inserted.  This  opera- 
tion can  be  done  literally  in  two  cuts,  but  it  is  advised,  in  cases  of  great 
urgency,  to  use  only  one — to  thrust  a  knife  at  once  through  skin  and  crico- 
thyroid membrane.  This,  perhaps,  gives  rather  greater  openness  of  the 
wound  when  the  patient  throws  up  his  head  fr6m  dyspnoea ;  but  there  is  a 
greater  tendency  to  aerial  fistula.  The  danger  of  bleeding  from  the  crico- 
thyroid arteries  is  very  slight. 

Tracheotomy  may  be  performed  above,  through,  or  below  the  isthmus 
of  the  thyroid  ;  the  last,  or  low  operation,  is  necessary  only  for  foreign  bodies 
impacted  in,  or  pressure  low  down  upon,  the  trachea,  and  as  a  prophylactic 
measure  in  laryngectomy ;  but  a  high  tracheotomy  may  require  extension 
downward  in  diphtheria  (p.  553). 

This  operation  is  always  an  anxious  one  when  done  for  dyspnoea,  and  in 
children  :  the  need  for  haste,  the  vascularity  and  congestion  of  the  parts,  the 
up  and  down  movements  of  the  trachea,  and  frequently  the  shortness  of  the 
neck  and  depth  and  small  size  of  the  trachea,  often  render  even  the  high 
operation  extremely  difficult — much  more  so  the  low. 

At  least  two  trustworthy  assistants  should  be  present.  One,  .whose  duties 
are  most  important,  stands  above  the  patient,  a  double  blunt  hook  in  each 
hand  ;  he  retracts  the  tissues  as  the  operator  divides  them,  and  by  making 
equal  traction  upon  either  side,  keeps  the  cleft  in  which  the  surgeon  cuts 
exactly  in  the  mid-line.  His  own  guides  to  this  are :  The  chin  of  the  patient, 
kept  vertical  by  a  hand  and  forearm  on  either  side  of  the  head,  and  the 
suprasternal  notch.  The  ofyher  stands  opposite  the  operator,  sponges  with 
his  left  hand,  whilst  with  his  right  he  quickly  clamps  any  vessel  that  may 
be  cut  or  in  the  way.    The  chloroformist  stands  above  the  operator. 

High  Tracheotomy  :  Crico-tracheotomy. — The  skin  being  steadied 
and  stretched  by  a  finger  and  thumb  on  either  side  of  the  trachea,  make  a 
free  one  and  a  half  to  two  inch  incision  in  the  mid-line,  downward,  from  the 
cricoid  cartilage,  avoiding,  if  possible,  any  visible  vein.  The  skin  and  fat 
are  retracted,  and  the  interval  between  the  sterno-hyoids  is  then  usually 
seen  in  the  mid-line ;  the  deep  fascia  is  opened  here  throughout  the  wound, 
and  the  muscles  retracted ;  the  red,  rounded  thyroid  isthmus  now  appears 
below ;  pick  up  the  fascia  which  binds  it  to  the  trachea  a  little  below  the 
cricoid,  and  divide  it  transversely  and  freely.  When  the  upper  ring  of  the 
trachea  is  bare,  put  the  handle  of  the  scalpel  into  the  wound,  push  down  the 
isthmus  till  two  or  three  rings  are  clear,  and  let  the  second  assistant  take  it 
with  a  hook ;  next,  with  the  left  hand,  fix  a  sharp  hook  from  below  up  into 
the  trachea  a  little  to  the  right  of  the  mid-line  ;  now  hold  the  knife  like  a 
pen,  three-quarters  of  an  inch  from  its  point,  and  resting  the  fourth  and  fifth 
fingers  on  the  neck,  divide  from  below  up  two  or  three  upper  rings,  of  which 
the  cricoid  may  form  one  if  convenient.  Usually  the  outer  part  of  a  bivalve 
canula  is  now  taken,  and,  its  limbs  being  squeezed  together,  passed  into  the 
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trachea  through  the  slit,  opened  by  traction  on  the  sharp  hook ;  the  inner 
tube  is  introduced  within  the  bivalve,  the  sharp  hook  removed,  and  the 
canula  tied  in  with  tape  passing  round  the  neck  (Fig.  206).    When  a  canula 


other  than  the  bivalve  is  «to  be  used,  it  is  well  to  cut  out  a  small  ring  from 
the  front  of  the  trachea,  before  making  the  slit  in  it,  to  facilitate  introduc- 
tion ;  this,  or  a  long  incision,  is  absolutely  necessary  with  the  larger  tubes. 
Immediately  the  trachea  is  opened  air  is  heard  entering,  coughing  occurs, 
and  tracheal  contents — blood,  mucus,  membrane,  or  foreign  body — are  often 
expelled  in  spite  of  the  very  general  immediate  insertion  of  a  tube  as  above 
described.  To  permit  this  desirable  expulsion  it  is  much  better  to  hold  the 
tracheal  slit  widely  open  for  several  minutes  with  hooks  or  a  dilator;  and 
in  diphtheria  (p.  553),  membrane  should  be  carefully  searched  for  and 
extracted  thoroughly  with  forceps,  brush,  or  feather,  before  any  tube  is 
introduced. 

Tracheotomy  through  the  Isthmus. — If  there  is  any  difficulty  in 
drawing  down  the  isthmus  of  the  thyroid,  divide  it  in  the  mid-line,  between 
two  pairs  of  artery  forceps  clamped  on  to  it.  It  is  said  sometimes  to  give 
rise  to  troublesome  hemorrhage,  but  this  does  not  seem  common ;  after  the 
above  section  the  cut  ends  might  be  tied  easily. 

Low  Tracheotomy. — The  incision  must  be  a  free  one,  proportioned  to 
the  depth  of  the  trachea ;  in  children  it  must  begin  not  far  below  the  cricoid, 
and  end  in  the  suprasternal  fossa.  Below,  a  transverse  branch  between  the 
two  ant.  jugular  veins  will  perhaps  be  divided.  The  skin  and  fat  being  re- 
tracted, a  narrow  muscular  interval  between  the  sterno-hyoids  is  seen  in  the 
mid-line  and  opened ;  these  muscles  diverge  below,  and  when  they  are  sepa- 
rated the  sterno-thyroids  are  seen,  close  together  below,  but  soon  diverging  ; 
the  fascia  between  these  is  picked  up,  notched,  and  slit  up.  The  front  of 
the  trachea,  crossed  above  by  the  thyroid  isthmus,  is  now  exposed,  and  de- 
scending upon  it  are  the  large  inferior  thyroid  veins,  freely  communicating 
with  each  other ;  these  must  be  separated,  any  requiring  division  being 
clamped  first.    The  trachea  is  then  opened  as  above  directed. 

Difficulties. — The  thyroid  veins  form  a  chief  difficulty  in  this  operation, 
when  they  are  much  congested,  so  that  every  little  branch  bleeds ;  it  is  wise 
not  to  spend  time  trying  to  secure  small  twigs,  but  open  the  trachea  as  soon 
as  possible,  and  introduce  the  canula;  bleeding  will  probably  cease  as  the 
asphyxial  state  is  relieved.  The  tube  and  trachea  may  fill  with  blood ;  if  it 
is  certain  that  diphtheria  is  not  present,  no  better  means  than  sucking  can 
be  found  to  empty  them :  but  it  does  not  seem  right  to  run  the  really  great 
risk  of  diphtheria  when  the  chance  of  saving  life  is  so  poor.  W.  R.  Parker's 
trachea-aspirator  should  be  kept  at  hand  by  everyone  likely  to  do  tracheotomy. 
Other  difficulties  in  low  tracheotomy  arise  from  the  occasional  presence  on 
the  front  of  the  trachea  of  a  considerable  artery,  the  thyroidea  ima,  usually 
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from  the  innominate ;  from  the  crossing  of  the  trachea  above  the  sternum  by 
the  innominate  artery,  a  right  carotid  springing  from  the  aorta,  or  the  left 
innominate  vein ;  and  lastly  from  the  meeting  of  the  thymus  and  thyroid 
bodies. 

If  a  child  does  not  breathe  after  introduction  of  the  tube,  it  may  be  that 
artificial  respiration  is  necessary,  or  that  the  tube  is  not  in  the  windpipe,  or 
it  has  pushed  a  flap  of  membrane  before  it,  perhaps  into  the  bronchi,  or  the 
tube  is  full  of  membrane  or  blood. 

In  all  these  operations  it  is  essential  to  keep  to  the  mid-line ;  in  the  ab- 
sence of  a  good  assistant,  the  forefinger,  feeling  the  trachea,  must  act  as 
guide.    It  is  said  that  the  carotid  has  been  wounded. 

Other  difficulties  and  dangers  will  arise  if  the  trachea  be  not  fixed  with  a 
sharp  hook  and  opened  with  a  knife  guarded  by  the  finger,  and  if  the  tube 
be  not  introduced  as  described. 

Other  modes  of  operating. — Dr.  Edwards  fixes  the  trachea  by  a  sharp  hook, 
grooved  along  its  back  like  a  director,  inserted  in  the  mid-line  below  the 
cricoid ;  a  scalpel  is  run  along  the  groove  into  the  trachea,  and  if  the  thyroid 
isthmus  or  any  vessel  is  in  the  way  of  a  cut  downwards,  a  probe-pointed  bis- 
toury is  entered  at  the  puncture,  steadied  against  the  end  of  the  groove,  and 
made  to  divide  the  rings  from  within,  in  subcutaneous  fashion.  The  soft 
parts  are  then  dilated  to  admit  the  tube. 

Trocars  have  been  invented  for  the  performance  of  tracheotomy ;  certainly 
they  should  never  be  used  on  the  soft  and  yielding  trachea  of  children,  but 
they  might  be  for  laryngotomy  in  the  adult.  They  would,  however,  add 
little  to  the  speed  with  which  the  operation  can  be  performed. 

When  a  very  hasty,  unpremeditated  tracheotomy  is  called  for  in  a  child,  the 
high  operation  should  be  done.  The  best  position  possible  should  be  hastily 
obtained,  the  head  being  well  thrown  back.  With  the  fingers  of  the  left 
hand  the  surgeon  should  steady  the  larynx,  stretch  the  skin  over  the  crico- 
tracheal  region,  and  maintain  this  action  whilst  he  rapidly  cuts  down  upon 
the  trachea,  opens  it,  and  puts  the  handle  of  the  scalpel,  or  some  equivalent, 
crosswise  into  the  trachea  until  other  means  of  keeping  the  wound  open  are 
found. 

When  suffering  simply  from  lack  of  assistants,  a  spring  eye-speculum,  or 
Parker's  automatic  retractor,  may  replace  the  first  assistant,  and  by  spending 
more  time,  the  surgeon  can  himself  perform  the  duties  of  the  second. 

Varieties  and  choice  of  a  tube. — The  tube  selected  should  as  nearly  as  pos- 
sible fill  the  air-tube ;  air  should  pass  through  it  without  whistling  (Trous- 
seau). For  laryngotomy  an  oval  tube,  wide  from  side  to  side,  and  curved  on 
the  flat ;  for  tracheotomy,  a  round  one. 

The  ordinary  form  is  Fuller's  bivalve  (Fig.  207),  the  bivalve  outer  part 
rendering  introduction  very  easy.  But  unless  the  slit  in  the  trachea  is  seen 
and  opened,  as  above  directed,  the  pointed  bivalve  is  apt  to  be  pushed  into 

Fig.  207. 


Bivalve  tracheotomy  tube. 


the  loose  tissue  in  front  of  the  trachea.  Another  form  consists  of  one  tube 
sliding  easily  within  another  and  kept  in  place  by  a  small  button  on  the 
collar  (Fig.  208).    This  is  more  difficult  to  introduce  than  the  bivalve.  In 
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both  these  forms  the  inner  tube  projects  one-eighth  of  an  inch  beyond  the 
outer  (Obre),  so  that  any  dry  mucus  upon  its  end  and  inner  surface,  block- 
ing the  aperture,  may  be  removed  by  withdrawing  it,  soaking  it  in  boiling 
water  containing  carbonate  of  soda,  and  cleansing  it  with  a  pipe-brush.  It 
is  well  to  have  an  aperture  on  the  convex  side  of  the  tubes,  that  the  patient 
may  be  able  to  test  his  ability  to  breathe  through  the  glottis  and  to  speak, 
by  closing  the  outer  opening  with  a  finger.  To  allow  of  this,  only  one  wire 
ring  should  be  attached  to  the  collar  of  the  tube  upon  the  left  side,  an  ar- 
rangement which  renders  the  removal  of  expectorated  substances  much  more 
easy  than  do  the  plans  shown  in  Figs.  207  and  208.  The  surgeon  should 
have  three  or  four  sizes.    Fig.  208  shows  the  exact  size  of  No.  4. 


Fig.  208. 


Double  tracheotomy  tube,  No.  4.    The  smaller  sizes  (1-4)  are  shown  in  section. 

The  chief  objection  to  both  the  above  tubes  is  that  they  are  curved  so  as 
to  form  about  one-fourth  of  a  circle.  Now,  as  the  trachea  in  descending  re- 
cedes rapidly  from  the  surface,  this  curve  causes  the  lower  end  of  the  tube  to 
press  against  the  anterior  wall  of  the  trachea,  and  its  convexity  often  presses 
against  the  posterior  wall.    From  this  irritation  results,  and  ulceration  may 

Tig.  209. 


Durham's  canula.    A,  conductor ;  B,  outer  tube  with  movable  shield  ;  C,  inner  tube. 

open  some  tracheal  vessel,  the  innominate  artery  or  vein,  or  the  oesophagus 
(John  Wood,  Path.  Soc.  Trans.,  vol.  xi.).  This  fault  is  to  some  extent  reme- 
died by  Roger's  movable  collar,  which  permits  the  tube  to  rise  somewhat  and 
to  move  with  the  trachea.   But  it  is  obviated  completely  only  by  the  angular 
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form  adopted  by  W.  R.  Parker  in  his  canulse,  the  angle  being  that  which 
the  trachea  forms  with  a  transverse  horizontal  plane,  and  the  shield  being 
jointed  to  the  tube;  or  by  Durham's  "lobster-tail"  canula  (Fig.  209).  In 
this  the  outer  tube  B  is  unsplit,  long,  and  straight  till  near  its  deep  end, 
when  it  suddenly  curves  down  for  a  less  distance  than  shown  in  the  drawing ; 
upon  the  straight  part  moves  a  collar,  which  can  be  tightened  upon  the  tube 
at  any  point  by  a  screw,  and  this  is  articulated  to  a  movable  collar ;  thus  the 
tube  can  be  accurately  adapted  to  either  a  deep  or  a  superficial  trachea.  To 
facilitate  its  introduction,  the  handled  conductor,  A,  is  used,  the  pointed 
extremity  of  the  latter  projecting  through  the  end  of  the  tube.  The  inner 
tube,  c,  like  the  conductor,  is  "  lobster-tailed  ;  "  it  can  thus  pass  easily  along 
both  the  straight  and  curved  portions  of  the  outer  tube,  and  its  deep  end 
projects  beyond  that  of  the  latter.  These  "  lobster-tail "  tubes  must  be  well 
made,  or  the  joints  will  become  loose  and  fall  into  the  trachea ;  again,  the 
joints  may  be  so  thick  and  clumsy  as  greatly  to  diminish  the  calibre. 

All  danger  of  ulceration  is  avoided  by  the  use  of  Morrant  Baker's  red- 
rubber  tubes,  which  may,  in  case  of  difficulty,  be  introduced  upon  a  Durham 
handle.  They  do  not  give  the  same  lumen  in  proportion  to  their  size  as 
silver  tubes,  are  difficult  of  introduction  through,  and  liable  to  compression 
by,  a  slit-like  aperture ;  and  being,  moreover,  single,  they  are  not  used  until 
the  early  free  expectoration  is  over  and  a  distinct  track  has  been  formed. 
Changing  this  tube  excites  very  little  irritation  ;  but  it  is  liable  to  become 
fragile  and  break  off  after  being  worn  for  a  while,  and  under  violent  inspir- 
atory efforts  the  shield-piece  may  yield  and  permit  the  tube  to  be  drawn  into 
the  trachea.  A  suspicious  tube  should  never  be  worn.  Even  silver  tubes 
may  become  detached  from  the  shield  and  fall  into  the  trachea. 

Any  one  getting  tracheotomy  tubes  would  be  well  provided  with  a  set  of 
Parker's  or  Durham's ;  soft  ones  can  be  got  at  short  notice.  For  the  single 
case  of  tracheotomy  for  compression  of  the  trachea  by  a  retrosternal  goitre, 
Konig's  four-inch  flexible  tube  is  essential. 

There  are  some  important  objections  to  all  tubes  in  certain  cases.  When 
a  foreign  body  is  not  at  once  coughed  up,  its  chance  of  escape  through  a 
tube,  hanging  free  (as  it  should  do)  in  the  lumen  of  the  trachea,  is  not  nearly 
so  good  as  it  would  be  through  the  wound  held  open :  and  the  same  remark 
applies  to  diphtheritic  membrane.  In  the  case  of  diphtheria  especially — 
and  it  is  in  this  disease  that  the  great  majority  of  tracheotomies  are  done — 
no  examination  for  a  membrane  can  be  made  without  withdrawing  both 
inner  and  outer  tubes,  the  reintroduction  being  often  difficult;  and  the 
removal  of  the  inner  for  cleaning  may  be  frequently  necessary,  and  cause  a 
good  deal  of  irritation.  Yet  it  is  not  altogether  easy  to  dispense  with  tubes ; 
for  a  short  time  hooks  held  by  hand  may  be  employed  ;  hooks  fastened  by 
elastic  behind  the  neck  are  very  easily  displaced  from  the  trachea ;  in  an 
emergency,  a  stitch  may  be  passed  through  the  trachea  on  each  side  of  the 
slit,  and  fastened  together  behind,  or,  better,  a  circle  may  be  cut  out  of  the 
trachea,  and  the  soft  parts  be  held  back  by  stitches  (Dr.  S.  Phillips). 
Lastly,  some  kind  of  dilator  may  be  used,  made  upon  the  principle  of 
Friinckel's  nasal  speculum  or  of  an  eye  speculum — Golding-Bird's  {Lancet, 
1881,  vol.  i.  p.  407)  is  as  good  as  any.  He  claims  as  its  advantages  that 
one  instrument  does  for  patients  of  all  sizes ;  once  fixed,  it  need  never  be 
touched  even  for  days ;  it  gets  embedded  in  granulations,  and  holds  even 
more  firmly ;  in  only  one  case  has  he  known  it  cause  even  a  superficial 
ulcer  on  the  mucosa  ;  it  gives  foreign  bodies,  blood,  membrane,  and  mucus 
the  best  possible  chance  of  escape ;  it  cannot,  like  a  tube,  get  blocked  or 
closed  by  a  flap  of  membrane,  and  patients  can  therefore  be  left  with 
more  confidence  to  a  nurse's  care ;  opportunity  to  examine  the  trachea, 
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and  to  remove  membrane  or  other  foreign  body,  is  provided  without  the 
removal  of  anything.  Among  eight  cases,  Golding-Bird  reports  no  slipping 
or  other  mishap,  and  the  points  claimed  in  favor  of  the  dilator  are  cer- 
tainly very  great  desiderata. 

To  introduce  a  double  tube,  stand  facing  the  patient ;  hold  the  outer  tube 
by  both  ends  of  the  shield,  so  that  the  lower  edge  of  the  latter  touches 
the  neck,  whilst  the  end  is  in  the  wound ;  the  end  must  now  be  pushed 
in  by  a  movement  of  rotation,  the  shield  being  raised  into  position  over 
the  wound.    To  withdraw  a  tube,  the  rotation  movement  must  be  reversed. 

In  cases  in  which  there  is  nothing  to  be  expelled  from  the  trachea 
there  is  no  objection  to  introducing  a  tube  at  once ;  and  a  tube  is  always 
used  when  an  aperture  has  to  be  permanently  maintained.  In  the  latter 
cases  a  Jeffrey's  respirator  should  always  be  worn  over  the  tube. 

When  to  withdraw  a  tube  or  dilator. — It  will  be  advisable  to  keep  the 
wound  open  for  twenty-four  hours,  even  when  a  foreign  body  has  escaped 
at  once,  if  it  has  excited  much  irritation,  lest  some  inflammatory  swelling 
of  the  glottis  ensue.  After  tracheotomy,  to  prevent  blood  entering  the 
trachea  during  an  operation,  or  to  obviate  suffocation  from  blood,  tumor, 
or  other  substances  blocking  the  glottis,  the  tube  may,  as  a  rule,  be  with- 
drawn as  soon  as  the  difficulty  is  overcome. 

In  cases  of  acute  oedema  and  laryngitis,  especially  membranous,  it  is 
much  more  difficult  to  decide  when  the  tube  may  be  removed.  All  expec- 
toration of  membrane  must  have  ceased,  and  the  discharge  should  be  only 
thin  mucus  in  moderate  quantity — not  muco-pus.  When  the  tube  has 
an  opening  on  its  convexity,  the  outer  opening  may  be  stopped  lightly  by 
a  finger  to  see  whether  the  patient  can  phonate,  or  breathe  comfortably 
through  the  glottis ;  but  it  is  more  satisfactory  to  try  this  experiment 
after  removal  of  the  tube. 

In  cases  of  ulceration  and  new  growth,  Cure  of  the  former  without 
stenosis,  or  removal  of  the  latter,  must  precede  closure  of  the  aperture. 

For  the  after-treatment  in  all  cases,  see  p.  553. 

Healing  of  the  wound  is  usually  rapid,  the  cartilages  being  united  by 
fibrous  tissue.  If  a  mistake  has  been  made  in  leaving  out  a  tube,  rein- 
troduction  may  become  difficult  within  twenty-four  hours;  a  catheter 
should  first  be  passed  into  the  trachea  to  clear  the  way.  Rarely  a  fistula 
remains,  and  must  be  closed  by  a  flap.  Also  rarely  a  pedunculated 
granulation-tumor  develops  from  the  margin  of  the  tracheal  wound,  or 
from  a  pressure  sore,  and  when  the  tube  is  removed  it  acts  like  a  valve, 
and  necessitates  replacement  of  the  tube;  its  removal  may  necessitate  a 
preliminary  low  tracheotomy. 

Complications  after  Tracheotomy. — The  most  common  are  bron- 
chitis, broncho-pneumonia,  pneumonia,  and  pleurisy — the  commonest  causes 
of  death  after  these  operations.  In  diphtheria,  membrane  may  extend  to 
the  finer  tubes  and  cause  suffocation,  tracheotomy  having  simply  prolonged 
the  agony. 

Connected  with  the  wound,  the  chief  complications  are  diffuse  cellulitis 
— sometimes  extending  from  the  neck  along  the  trachea  into  the  medias- 
tinum— and  diphtheria  of  the  wound;  the  former  is  extremely  serious,  the 
latter  does  not  seem  to  increase  the  danger.  In  both  cases  antiseptics 
must  be  freely  used,  and  cellulitis  will  require  fomentations  with  a  hole  for 
the  tube,  and  the  usual  treatment.  Secondary  hemorrhage  from  the  wound, 
or  from  an  ulcer  in  the  trachea,  may  occur ;  also  perforation  of  the  oesoph- 
agus (p.  570).  The  vessel  must  be  secured  in  the  first  case,  and  the  two 
latter  accidents  should  be  prevented  by  the  use  of  proper  tubes. 
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Indications  for  Laryngotomy  or  Tracheotomy. — It  is  obvious  that 
laryngotomy  is  by  far  the  easier  and  more  quickly  performed  operation  ;  but 
it  is  only  after  development  of  the  larynx  at  puberty  that  the  cricothyroid 
space  afibrds  sufficient  room  for  the  introduction  of  a  tube.  In  the  absence 
of  any  special  indication  to  operate  lower  (p.  567),  laryngotomy  is  the  opera- 
tion in  the  adult  to  combat  or  prevent  dyspnoea  from  obstruction  of  the 
glottis.  In  children  its  place  is  taken  by  high  tracheotomy  or  crico-trache- 
otomy,  the  low  operation  being  done  only  for  some  special  reason. 

The  windpipe  may  be  opened  (1)  prophtjlactically  to  prevent  blood  entering 
it  during  an  operation,  and  foul  fluids,  etc.,  later;  or  in  anticipation  of  spasm, 
of  impaction  of  a  body  in  the  rima,  or  of  spread  of  membrane  down  the 
trachea;  (2)  for  the  extraction  of  a  foreign  body,  including  blood,  membrane, 
etc. ;  (3)  for  spasm  of  the  glottis,  from  foreign  body  in  the  larynx  or  gullet,  or 
due  to  pressure  on  the  recurrent  laryngeal  by  aortic  aneurism  or  other  tumor, 
or  coming  on  in  the  course  of  inflammatory  disease,  perhaps  induced  by  any 
attempt  to  swallow,  and  preventing  feeding ;  (4)  for  inspiratory  dyspnoea  due 
to  laryngeal  paralysis ;  (5)  for  oedema  glottidis,  due  to  Bright's  regurgitant 
heart  disease,  or  pressure  on  the  great  veins  of  the  neck ;  (6)  for  inflammatory 
ozdema  acute  or  chronic ;  (7)  for  diphtheria  and  obstruction  by  membrane  as 
well  as  oedema ;  (8)  to  give  rest  to  a  tubercular  or  syphilitic,  ulcerated  larynx 
(Bryant)  ;  (9)  for  laryngeal  or  tracheal  stenosis  consequent  upon  the  healing 
of  syphilitic,  rarely  of  diphtheritic,  ulcers ;  (10)  for  compression  of  the  trachea, 
especially  by  goitre;  (11)  for  dysjmma  due  to  new  growths  of  or  overhanging 
the  larynx. 

Thyrochondrotomy. — A  preliminary  tracheotomy  should  be  done,  if 
possible  a  week  or  more  previous  to  the  operation,  that  the  patient  may  be 
used  to  breathing  through  a  tube.  A  tampon-tube  being  inserted,  make  an 
incision  from  above  the  pomum  Adami  down  to  the  cricoid ;  make  a  small 
transverse  cut  into  the  larynx  just  below  the  thyroid  in  the  mid-line,  and 
pa9S  a  probe-pointed  bistoury,  one  blade  of  strong  scissors,  or  a  fine  saw  in 
the  adult  or  aged  person,  between  the  cords,  and  divide  the  cartilage  accu- 
rately in  the  mid-line.  The  halves  may  now  be  separated  sufficiently  to 
remove  a  foreign  body ;  but  for  the  excision  of  new  growths  it  may  be  neces- 
sary to  detach  the  thyrohyoid  and  cricothyroid  membranes  from  more  or  less 
of  the  borders  of  the  cartilage.  The  halves  of  the  cartilage  must  be  most 
accurately  sutured,  as  also  the  superficial  parts,  the  tracheotomy-tube  being 
worn  till  healing  is  assured.  This  operation  should  not  be  undertaken  till 
endolaryngeal  methods  have  failed.  Of  48  cases,  8.3  per  cent,  died,  31.2 
per  cent,  had  to  wear  a  tube  permanently  for  persistent  dyspnoea,  14.5  per 
cent,  recovered  fully  (Mackenzie). 

Extirpation  of  the  Larynx. — After  a  preliminary  low  tracheotomy 
and  the  insertion  of  a  tampon-tube,  make  a  mesial  cut  from  the  hyoid  to  the 
trachea,  and  at  either  end  of  this  a  cross  cut  to  the  sternomastoid ;  raise  the 
skin-flaps ;  separate  the  muscles  from  the  oblique  lines  of  the  thyroid  ;  free 
the  cricoid  from  the  trachea,  and  plug  the  latter  with  a  large  tampon-tube, 
through  which  chloroform  is  to  be  given;  fix  a  sharp  hook  in  the  cricoid, 
and  drag  it  strongly  forward  separating  the  gullet  from  its  posterior  surface. 
The  thyroid  must  next  be  dealt  with,  and  it  is  necessary  to  keep  the  knife 
as  close  as  possible  to  its  posterior  borders  and  thus  to  shell  it  out  from  the 
lateral  masses  of  the  thyroid  body — dividing  the  muscles  and  sparing  the 
superior  thyroid  arteries.  If  the  surrounding  parts  are  at  all  infiltrated,  the 
healthy  parts  must  be  separated  from  the  sides  of  the  larynx  as  a  first  step. 
The  upper  section  must  depend  on  the  extent  of  the  growth,  the  epiglottis 
and  part  of  the  pharynx  being  excised,  if  necessary.  The  carotid  may  be 
bared  on  either  side,  by  raising  the  sterno-mastoid,  and  suspicious  or  affected 
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glands  removed.  Hahn,  Schede,  and  others  have  lately  recommended  doing 
thyrochondrotomy  first,  in  early  cases,  with  a  view  to  removing  only  half  the 
cartilage — which  hardly  seems  a  step  in  the  right  direction,  though  epithe- 
lioma of  the  larynx  rarely  generalizes  (1  in  37,  Fauvel)  and  affects  the  glands 
only  late.  If  healing  occur,  a  small  hole  remains  in  the  pharynx  through 
which  an  artificial  larynx  must  be  fitted.  The  patient  can  then  swallow 
food  and  drink  after  practice,  the  artificial  glottis  being  covered  by  the 
tongue  as  heretofore. 

The  operation  has  been  done  twice  successfully  for  recurrent  papillomata; 
five  times  for  sarcoma — twice  with  great  success,  1  death  from  phthisis,  and 
2  from  recurrence.  Of  60  cancers,  15  recovered,  42  died,  3  ?.  Of  the  42 
cases,  15  died  of  pneumonia  and  broncho-pneumonia,  12  of  recurrence,  9  of 
collapse  and  exhaustion.  The  difficulties  in  the  after-treatment  are  not  yet 
overcome,  and  many  of  the  cases  were  too  advanced  for  operation. 

Hanging  destroys  life:  (1)  Most  usually,  a  drop  being  given,  by  dislo- 
cating the  neck ;  (2)  by  compressing  the  trachea  and  suspending  respira- 
tion :  (3)  much  less  commonly  by  compressing  the  jugular  veins,  and  inducing 
apoplexy. 

Treatment. — Artificial  respiration,  bleeding  from  the  jugular  vein  if  the 
face  be  turgid,  dashing  cold  water  on  the  face  and  chest,  and  a  current  of 
galvanism  passed  from  the  nape  of  the  neck  to  the  pit  of  the  stomach,  so  as 
to  excite  the  diaphragm. 

Treatment  of  Drowning. — Turn  the  body  on  the  face  and  let  the  head 
and  chest  hang  down  for  a  few  seconds  that  water  may  run  from  the  nose, 
mouth,  and  lungs ;  then  turn  the  body  on  the  back  with  the  head  and 
shoulders  raised,  wipe  out  the  mouth  and  throat,  draw  forward  the  tongue, 
and  turn  the  face  well  to  one  side  that  the  tongue  may  not  fall  back ;  hastily 
strip  off  wet  coat  and  vest,  and  set  artificial  respiration  going  (Silvester's, 
q.  v.)  at  once.  Meanwhile  let  others  tear  oft'  and  remove  all  other  wet  gar- 
ments; dry  the  body  by  friction  with  warm  towels,  wrap  it  in  warm  blankets, 
and  apply  hot  bricks  or  bottles,  or  warm  clothing  from  bystanders ;  give  an 
enema  of  brandy  or  inject  ether.  Warm  drinks  may  be  given  as  soon  as  the 
patient  can  swallow.  Minor  means  of  exciting  respiration  are  alternate  affu- 
sion of  hot  and  cold  water  on  the  chest,  and  tickling  the  nose  and  fauces  to 
induce  sneezing,  coughing,  or  vomiting. 

A  case  is  related  in  which  the  most  persevering  friction  was  kept  up  for 
eight  hours  before  the  humanity  of  the  surgeon,  Dr.  Douglass  of  Havre,  was 
rewarded  by  a  return  of  respiration  {Med.  Gaz.,  December  23,  1846). 

Surgical  Affections  of  the  External  Parts  of  the 
Neck  and  Throat. 

Wounds  of  the  Throat  are  generally  suicidal,  and  may  be  incised, 
punctured,  or  gunshot ;  each  variety  may  be  accidental  or  homicidal.  Sui- 
cidal wounds  are  the  most  common  in  civil  practice,  and  are  usually  incised, 
transverse,  and  made  from  left  to  right,  unless  the  subject  is  left-handed. 
They  vary  from  mere  scratches  to  complete  section,  of  all  the  parts  on  the 
front  of  the  spine,  the  vertebrae  being  notched.  When  other  than  superficial, 
they  are  extremely  dangerous,  both  from  the  importance  of  the  parts  affected, 
and  from  the  despondency  of  the  patient — the  latter  condition  being  often 
accompanied  by  a  tendency  to  diffuse  inflammation  and  sloughing,  especially 
in  the  aged. 

Wounds  not  Opening  the  Air-  or  Food-passages. — Unless  punctured 
or  gunshot,  these  wounds  rarely  involve  the  important  structures  on  either 
side  of  the  larynx  ;  they  often  score  the  thyroid  cartilage  deeply.    The  chief 
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dangers  are  hemorrhage  from  superficial  veins,  entry  of  air,  and,  later,  diffuse 
cellulitis;  rarely  ozdema  glottidis  suddenly  supervenes.  All  vessels  must  be 
secured,  both  ends  of  veins  being  dealt  with,  and  their  cardiac  ends  should 
be  compressed  at  once,  lest  a  deep  inspiration  causes  air  to  enter.  Careful 
asepsis,  drainage,  and  suture  should  then  be  practised,  gentle  and  uniform 
compression  with  an  elastic  bandage  applied  over  the  dressing.  In  all 
wounds  of  the  throat  the  patient  is  most  comfortable  with  the  shoulders  well 
raised  ;  and  the  head  must  be  kept  strongly  flexed  by  bandages  passing  from 
each  side  of  a  close-fitting  cap  to  a  band  round  the  waist. 

Wounds  of  the  great  vessels  must  be  treated  as  usual — by  ligature  at  the 
spot — if  the  case  is  seen  in  time  for  any  treatment,  as  is  not  uncommon  in 
punctured  and  lacerated  wounds.  A  few  cases  are  recorded  of  non-pene- 
trating wound  of  the  carotid ;  ligature  above  and  below  should  be  practised. 
Any  large  wound  of  the  jugular  must  be  similarly  dealt  with,  but  the  vein- 
wall  round  a  mere  puncture  may  be  picked  up  and  tied.  During  these 
manipulations,  bleeding  must  be  restrained  by  digital  pressure  or  by  clamp- 
forceps. 

We  have  it  on  the  authority  of  Billroth  that  section  of  the  vagus  in  man 
may  have  no  immediate  effect  upon  the  pulse  or  respiration ;  it  almost 
always  proves  fatal,  however,  within  a  day  or  two  from  pneumonia,  as  also 
does  section  of  the  phrenic. 

Wounds  involving  the  Air-  and  Food-passages. — Of  158  suicidal 
wounds  (Durham,  Holmes's  System,  vol.  ii.),  11  were  above  the  hyoid,  45 
through  the  thyrohyoid  membrane,  35  through  the  thyroid  cartilage,  26 
through  the  cricothyroid  membrane  or  cricoid  cartilage,  and  41  through  the 
trachea. 

A  wound  above  the  hyoid  causes  severe  hemorrhage  from  the  linguals  and 
facials ;  the  base  of  the  divided  tongue  may  fall  back  on  the  glottis,  and 
power  of  swallowing  is  lost;  9  of  11  cases  died.  When  the  knife  passes 
through  the  thyrohyoid  space,  it  may  cut  off  the  tops  of  the  epiglottis  or  ary- 
tenoids, and  these  may  fall  over  the  glottis ;  there  may  be  sharp  bleeding 
from  the  superior  laryngeal  vessels,  and  the  internal  laryngeal  nerve  may 
be  cut.  The  thyroid  cartilage  generally  protects  all  large  vessels,  but  they 
are  easily  reached  through  the  cricothyroid  or  cricotracheal  space.  Hemor- 
rhage is  free  when  the  trachea  is  wounded  from  'the  many  veins  about  it, 
from  the  thyroid  or  from  the  great  vessels ;  the  recurrent  laryngeal  nerves 
may  suffer.  The  oesophagus  may  be  wounded  or  divided,  in  which  case  much 
displacement  of  the  ends  of  the  trachea  may  take  place,  and  soft  parts  may 
fall  across  and  obstruct  the  lower;  the  great  vessels  are  almost  always  in- 
jured when  the  trachea  is  divided. 

Treatment. — In  the  first  place  hemorrhage  and  the  danger  of  entry  of  air 
must  be  met  as  above  directed  ;  unless  asphyxia  be  urgent  and  hemorrhage 
less  so,  when  the  former  will  take  precedence  in  the  matter  of  treatment. 
It  may  be  due  to  dropping  back  of  the  base  of  the  tongue ;  draw  it  forward 
and  suture  it  to  the  anterior  part.  Seek  for  and  remove  any  part  of  the  epi- 
glottis, or  other  cartilage,  impacted  in  the  rima.  If  blood  is  filling  the  wind- 
pipe suck  it  out  with  the  mouth  and  a  large  catheter.  If  there  is  general 
oozing  and  blood  keeps  entering  the  windpipe,  introduce  a  large  tube  into 
it,  and  plug  the  wound  around  for  a  short  time.  Bleeding  being  checked, 
the  wound  must  be  treated,  remembering  (1)  that  the  wound  cannot  be  kept 
aseptic,  and  is  therefore  likely  to  inflame  and  slough;  (2)  that  if  the  soft 
parts  prevent  the  free  escape  of  air  it  will  pass  into  the  subcutaneous  tissue 
and  cause  more  or  less  extensive  emphysema — a  complication  which  is  usually 
not  dangerous,  even  though  extensive,  but  which  may  become  so  by  entering 
the  mediastinum  or  the  submucous  tissue  of  the  larynx ;  (3)  that  in  any  of 
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these  wounds  near  the  glottis  sudden  oedema  may  close  the  latter.  To  meet 
these  points  some  recommend  tracheotomy  below  and  accurate  suture  of 
the  wound  in  the  trachea  and  soft  parts ;  but  the  great  probability  is  that 
they  would  not  heal  per  primam.  The  more  usual  practice  is,  therefore,  to 
close  and  drain  lateral  parts  of  wounds,  but  to  leave  the  central  portions 
open  that  air  may  pass  in  and  out  freely;  in  all  cases  the  head  is  kept  flexed. 
Should  oedema  glottidis  come  on,  introduce  a  large  tube  through  the  wound, 
slitting  the  trachea  upward  and  downward  if  necessary.  This  may  be  done 
from  the  first  in  patients  living  at  a  distance  from  help.  When  the  trachea 
is  divided  a  few  stitches  must  be  put  in  to  prevent  wide  separatiou  and  dis- 
placement ;  Hiiter  recommends  continuous  suture  of  the  mucosa.  When  the 
oesophagus  is  wounded  sew  it  up  carefully  with  catgut,  the  mucosa  first  and 
then  the  muscle. 

Treat  the  wound  with  chloride  of  zinc  and  with  iodoform  to  prevent  as 
far  as  possible  the  dangers  of  sepsis — e.  g.,  cellulitis,  perhaps  extending  to 
the  mediastinum,  and  septic  broncho-pneumonia — the  commonest  cause  of 
death  in  these  cases.  Warm  and  moisten  the  air  as  directed  after  trache- 
otomy (p.  553)  to  prevent  bronchitis,  pneumonia,  etc.;  and  lastly,  feed  the 
patient  with  the  most  nutritious  diet  and  a  judicious  amount  of  stimulant 
from  the  first.  Where  there  is  difficulty  in  swallowing,  a  small  stomach-tube 
must  be  passed  gently ;  enemata  may  also  be  used.  This  difficulty  may 
arise  from  wound  of  the  tongue  and  section  of  the  elevators  of  the  larynx, 
removal  of  the  epiglottis,  loss  of  sensation  or  motor  paralysis  of  the  glottis, 
and  wound  of  the  pharynx  or  gullet. 

As  these  wounds  heal,  excessive  granulation  may  occur,  cause  dyspnoea, 
and  perhaps  stenosis:  nitrate  of  silver,  or  removal,  are  the  remedies. 

Affections  of  the  Thyroid  Body. 

This  body  is  but  rarely  diseased  if  we  except  the  group  of  enlargements 
classed  together  as  goitres.  It  may  be  congenitally  absent  as  a  whole — 
usually  in  acephalous  monsters,  rarely  in  idiots — or  in  part ;  congenitally 
large,  as  a  whole  or  in  part ;  the  isthmus  may  be  very  deep,  and  from  it  a 
middle  horn  may  ascend  to  the  hyoid,  or  it  may  cross  between  the  gullet  and 
trachea ;  the  whole  gland  may  be  placed  too  high,  as  it  often  is  in  cretins 
{submaxillary  goitre),  or  a  process  may  lie  between  the  trachea  and  sternum 
(substernal  goitre)  ;  lastly,  accessory  thyroids  are  rarely  found  in  its  neigh- 
borhood, perhaps  enlarged  (Pollard,  Trans.  Path.  Soc.,  1886).  A  very  large 
majority  of  cretins  are  goitrous,  and  it  is  probable  that  in  all  the  thyroid  is 
so  diseased  as  to  be  functionally  inactive. 

Hyperemia  is  frequent,  and  often  causes  swelling  of  the  gland  in  the 
female  during  menstruation  and  pregnancy,  sometimes  apparently  leading 
to  hypertrophy.  One  form  of  goitre  (exophthalmic)  is  characterized  by  great 
enlargement  of  the  vessels  of  the  gland. 

Inflammation  is  very  rare ;  it  may  end  in  resolution,  fibroid  overgrowth, 
or  abscess.  Abscess  is  often  large  and  circumscribed,  with  cheesy  contents 
which  may  calcify ;  but  it  sometimes  extends,  and  bursts  into  a  neighboring 
canal  or  cavity,  or  through  the  skin.  The  whole  gland  may  necrose  as  a 
result  of  septic  inflammation  in  pyaemia,  typhoid,  etc. 

Goitre  or  Derbyshire  Neck  is  an  enlargement  of  the  thyroid  gland,  of  which 
there  are  two  chief  varieties — the  common  a,nd  the  exophthalmic . 

(1)  Common  Goitre  is  in  the  great  majority  of  cases  due  to  the  action  of 
endemic  causes,  and  is  often  called  " endemic  goitre;"  but  sporadic  cases 
also  occur.  Its  causes  are  still  obscure,  in  spite  of  much  research.  It  is 
much  commoner  in  women  than  in  men  ;  may  be  congenital,  but  then  rarely 
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enlarges  much  before  puberty;  it  appears  with  special  frequency  just  before 
puberty,  aud  rarely  if  ever  begins  after  mid-life.  After  fifty,  common  goitre 
ceases  to  grow,  but  it  may  be  the  starting-point  of  malignant  disease.  Its 
homes  are  widely  scattered  over  the  world,  and  are  usually  situate  in  hilly 
districts  ;  but  it  is  the  inhabitants  of  the  sunless  valleys  here  that  chiefly 
Buffer.  It  is  common  in  Derbyshire,  Nottinghamshire,  Yorkshire,  Hamp- 
shire, and  Sussex ;  and  much  more  so  in  the  Alps,  Savoy,  Black  Forest, 
Pun  jab,  Himalayas,  and  many  other  places.  Many  of  these  places  are  upon 
magnesian  limestone,  and  the  water  is  extremely  hard  ;  but  equally  hard 
water  is  drunk  with  impunity  in  non-goitrous  districts,  and  goitre  is  not  co- 
extensive with  mountain  limestone.  Other  peculiarities  in  water — the 
absence  of  iodine,  the  presence  of  various  metals,  even  iron — have  been 
blamed.  Klebs,  of  course,  suspected  an  organism,  and  found  and  cultivated 
from  the  water  in  Styria  a  navicula,  which  gave  goitre  to  dogs  who  drank  it 
or  into  whose  necks  it  was  injected ;  there  has  been  no  confirmation  of  the 
observation.  Strangers  coming  into  goitrous  districts  are  liable  to  the  dis- 
ease; improvement  follows  removal  from  the  district;  and  though  many  of 
the  children  of  goitrous  parents  become  goitrous,  this  is  so  ouly  so  long  as 
they  remain  in  goitrous  districts.  The  children  of  goitrous  parents  are  also 
liable  to  be  cretinous. 

Morbid  Anatomy. — 1.  Simple  hypertrophy  is  often  spoken  of,  but  exact 
microscopy  shows  that  it  is  uncommon  to  find  a  goitre  quite  of  the  structure 
of  normal  thyroid.  Usually  the  original  vesicles  give  rise  to  budding  tubes 
of  epithelial  cells  which  do  not  all  develop  into  vesicles,  and  thus  we  get  an 
atypical  epithelial  growth,  the  position  of  which  in  an  anatomical  classifica- 
tion might  take  it  far  from  its  clinical  allies.  Wolfler  calls  such  cases 
"  adenoma."  2.  Colloid  hypertrophy.  The  vesicles  in  a  goitre  of  the  above 
structure  may  become  distended  with  colloid  material,  forming  small  cysts. 
Parts  of  a  goitre  may  undergo  the  colloid  change,  swell,  and  render  the 
mass  very  irregular.  3.  Cystic  goitre  is  due  to  the  blending  of  several  small 
cysts  at  one  or  more  places  in  a  goitre  ;  the  contents  become  more  fluid,  some 


Fig.  210.  Fig.  211. 


Section  of  a  calcified  goitre.    (Middlesex  Hospital  Enlarged  thyroid  gland.    (King's  College 

Museum.)  Museum.)    The  oesophagus  is  pushed  to  the 

right  side  by  the  tumor. 


hemorrhage  often  occurs  into  the  cyst,  and  sometimes  papillary  growths 
project  into  it.    But  a  cyst  may  form  in  an  otherwise  healthy  thyroid.  4. 

37 
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In  fibrous  goitre  the  stroma  is  greatly  thickened.  5.  Much  of  the  stroma 
may  calcify  (Fig.  210),  especially  in  the  neighborhood  of  old  cysts,  and  here 
even  plates  of  bone  may  be  found.  6.  Distinct  circumscribed  tumors  form, 
often  in  or  near  the  isthmus ;  they  may  be  cystic. 

This  is  the  best  place  to  note  that  Cohnheim,  H.  Morris,  W.  Haward,  and 
a  few  others,  have  recorded  cases  of  apparently  simple  goitre  in  the  adult,  in 
which  secondary  growths,  having  the  structure  of  normal  thyroid,  appeared 
elsewhere,  chiefly  in  the  bones.  How  to  explain  this  malignancy  is  a  diffi- 
cult question  (Path.  Soc.  Trans.,  vol.  xxxi.  p.  259,  and  vol.  xxxiii.  p.  291). 

Symptoms. — A  swelling,  having  the  situation,  and  often  the  form,  of  the 
whole  or  part  of  the  thyroid  body — in  the  latter  case  affecting  the  lateral 
masses,  and  especially  the  right,  much  more  often  than  the  isthmus.  Even 
when  the  whole  gland  is  involved,  the  swelling  may  be  of  very  unusual  shape 
and  bossy  (Fig.  211).  It  is  rarely  tender,  and  the  skin  over  it  is  not  dis- 
colored. Increase  of  fibrous  tissue  and  calcification  render  the  thyroid  very 
firm,  or  of  stony  hardness  ;  other  forms  are  moderately  soft  and  may  seem  to 
fluctuate ;  cysts  usually  project  and  fluctuate,  but  they  may  be  deep,  or  even 
burst  into  the  trachea  or  gullet.  A  point  of  chief  importance  is  that  thyroid 
swellings,  unless  very  large,  rise  and  fall  with  the  trachea  in  swallowing. 
Usually  such  swellings  are  smaller  than  a  cocoanut,  but  they  may  be  so 
large  as  to  reach  the  thighs.  Beyond  their  weight  and  inconvenience,  these 
very  large  growths  do  not  give  rise  to  serious  symptoms,  viz.,  dyspnoea  and 
dysphagia,  whereas  small  ones  frequently  do  so,  an  enlarged  nodule  occupying 
some  point  of  vantage — e.  g.,  the  isthmus  passing  between  the  trachea  and 
gullet,  the  lateral  lobes  growing  in  between  these  parts,  or  a  nodule  lying 
behind  the  sternum.  Naturally  dyspnoea  is  much  more  common  than  dys- 
phagia ;  at  first  it  appears  only  on  exertion,  and  is  due  to  side-to-side  or 
antero-posterior  compression  of  the  trachea  ;  the  cartilages  may  disappear 
under  pressure,  and  the  lumen  be  almost  obliterated.  The  more  rapid  the 
growth,  the  more  severe  the  symptoms  ;  dyspnoea  in  its  turn  causes  asphyxial 
congestion  and  greater  swelling  of  the  gland.  Both  air-  and  food-passage 
may  be  displaced  to  one  or  other  side ;  rarely  one  goes  without  the  other 
(Fig.  211). 

At  any  time  an  attack  of  hyperemia  may  come  on,  causing  rapid  increase 
in  the  size  of  the  swelling  and  of  the  dyspnoea.  A  goitre  is  more  liable  than 
healthy  thyroid  to  acute  inflammation  running  on  to  abscess  and  sloughing 
(Kocher). 

Treatment. — Removal  from  any  place  where  goitre  is  endemic  to  the 
seaside  or  some  high  mountain-climate  where  pure,  soft  water  is  to  be  had,  is 
most  important.  All  drinking  water  should  be  boiled  and  filtered.  "Burnt 
sponge,"  in  powder  or  lozenge,  has  acquired  a  reputation  in  the  treatment  of 
goitre,  and  its  success  has  been  attributed  to  the  iodine  which  it  contains. 
Consequently  liq.  iodi,  and  more  often  iodide  of  potash,  have  been  given  in 
large  doses ;  whilst  the  skin  over  the  mass  is  painted  with  tinct.  iodi,  or 
rubbed  with  the  ointment.  This  treatment  very  often  fails.  Injection  of 
tinct.  iodi  (tt\,xv  ad  sj,  twice  a  week)  is  next  to  be  tried,  a  Pravaz  syringe 
with  platinum  needle  being  used.  Stick  the  needle  well  into  the  substance  of 
the  mass,  and  see  if  any  blood  escapes  through  it ;  if  it  does,  alter  the  position 
of  the  point,  as  it  is  probably  in  a  vein ;  then  make  the  injection,  withdraw 
the  needle,  and  rub  the  skin  about  the  puncture  between  the  finger  and 
thumb  to  prevent  escape  of  iodine.  A  cure  may  require  many  months. 
Sudden  death  has  occurred  from  this  treatment,  and  is  usually  attributed  to 
entry  of  air  into  a  vein,  but  the  quantity  would  be  too  small ;  Horsley 
suggests  that  it  is  due  to  cardiac  thrombosis,  which  he  caused  by  injecting 
15  c.  c. — a  large  amount — into  the  ext.  jugular  of  a  dog.    This  injection  is 
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said  to  be  useless  in  fibroid  and  colloid  cases  (Wolfler).  The  natural  varia- 
tions in  size  of  some  goitres,  as  also  the  fact  that  some  disappear  entirely, 
especially  those  markedly  connected  with  menstruation  or  pregnancy,  must 
be  remembered  in  estimating  the  value  of  treatment. 

The  presence  of  a  cyst  is  always  favorable,  as  treatment  of  it  is  likely  to 
prove  successful.  Draw  off  the  fluid  with  a  trocar  and  canula — pure  blood 
will  often  flow  at  the  end — and  at  once  fill  the  cavity  with  liq.  ferri  perchlor. 
3ij,  aq.  ad  sj.  Plug  the  canula  and  leave  it  in.  On  the  third  or  fourth  day, 
when  suppuration  is  established,  replace  the  canula  by  a  drainage  tube.  An 
alarming  rise  of  temperature  usually  follows  this  treatment,  but  it  subsides 
as  pus  forms.  Drainage  must  be  continued  as  the  cyst  shrinks  :  it  takes 
one  to  six  months.  Incision  often  leads  to  bleeding,  which  it  is  very  hard 
to  stop. 

In  cases  of  rapid  enlargement  of  goitres,  with  urgent  dyspnoea,  one  may,  if 
there  is  time,  try  such  remedies  as  purgatives ;  hot  foot,  or  general,  baths ; 
aconite  to  depress  the  pulse;  tartar  emetic  in  nauseating  doses,  or  bleeding 
from  the  jugular.  In  cases  of  great  urgency,  high  tracheotomy  and  the 
passage  of  Konig's  canula  past  the  obstruction  is  the  best  treatment. 
Multiple  punctures  of  the  goitre,  which  may  bleed  excessively,  and  incision 
of  the  capsule,  are  also  recommended.  If  there  is  more  time,  curative 
measures — division  of  the  isthmus,  or  removal  of  part  of  the  gland,  may  be 
undertaken  at  once. 

In  cases  of  steadily  increasing  dyspnoea  from  compression  of  the  trachea, 
not  checked  by  the  above  methods,  the  first  remedy  to  try  is  division  of  the 
isthmus.  This  is  accomplished  between  two  silk  ligatures,  and  "  is  invariably 
followed  by  shrinking  of  the  goitre"  (S.  Jones).  If  the  goitre  is  substernal, 
or  success  should  not  follow  division  of  the  isthmus,  high  tracheotomy  and 
the  insertion  of  Konig's  four  to  five  inch  canula,  or  tracheotomy  through  the 
isthmus,  may  be  best.  Usually,  removal  of  pari  of  the  gland,  or  of  a  circum- 
scribed tumor,  is  preferable.  Many  operations  for  the  removal  of  the  whole 
thyroid  have  been  done ;  but  recent  researches  have  shown  that  the  functions 
of  this  body  are  most  important  to  the  economy,  and  that  its  complete  removal 
leads  to  death  of  the  patient  from  myxcedema  (Horsley,  Brown  Lecture, 
Brit.  Med.  Journ.,  Jan.  17  and  31, 1885).  It  is  doubtful,  therefore,  whether 
it  is  justifiable  even  in  early  malignant  disease.  The  method  of  removing 
the  whole  gland  is  followed  in  the  extirpation  of  any  part.  A  long  median 
incision  generally  suffices ;  and  the  infrahyoid  muscles  can  be  sufficiently 
retracted  to  expose  the  mass ;  its  capsule  being  bare  superficially,  the 
isthmus  is  to  be  divided  between  ligatures,  or  by  the  cautery,  and  the  half 
to  be  removed  is  carefully  raised,  the  finger  or  some  blunt  instrument  being 
used,  until  the  upper  or  lower  angles  where  the  arteries  enter  are  reached  ;  a 
silk  ligature  is  tied  round  these  points,  being  passed  with  an  aneurism 
needle,  and  the  piece  is  then  removed.  In  the  last  step  every  care  must  be 
taken  to  avoid  including  the  recurrent  laryngeal  in  the  groove  between  the 
trachea  and  gullet,  or  injuring  the  great  vessels,  especially  the  jugular,  to 
which  the  thyroid  may  be  adherent.  Every  bit  of  connective  tissue  about 
the  gland  should  be  torn  with  two  forceps  rather  than  cut,  and  obvious  veins 
should  be  double  ligatured  or  clamped  before  division.  The  operation  is 
difficult,  and  the  dangers  of  septicaemia  and  mediastinitis,  in  the  absence  of 
antiseptics,  great.  If  some  of  the  gland  is  left  it  hypertrophies,  and  myx- 
cedema does  not  ensue. 

Circumscribed  tumors  usually  shell  out  without  much  difficulty  or  bleeding. 

2.  Exophthalmic  goitre  occurs  chiefly  in  young  women,  occasionally 
in  men  of  nervous  temperament.  Not  uncommonly  some  severe  illness, 
strain,  or  strong  excitement,  is  assigned  as  the  cause;  valvular  disease  of 
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the  heart  may  be  present.  The  complex  of  symptoms  is  usually  regarded  as 
due  to  paresis  of  the  cervical  sympathetic ;  but  some  of  the  signs  of  this  are 
wanting.  In  a  fully  developed  case  we  find  slight  or  moderate  enlargement 
of  the  thyroid,  which  pulsates  with  the  heart,  and  prominence  of  both  eye- 
balls, which  may  be  so  great  that  the  sclerotic  is  visible  all  round  the  corneie, 
and  the  lids  cannot  meet ;  but  before  these  appear  the  patient  generally 
suffers  from  distressing  palpitation,  anaemia,  disordered  menstruation,  and 
often  from  hysteria.  All  these  symptoms — especially  palpitation  and  promi- 
nence of  the  goitre  and  globes — are  apt  to  increase  at  the  menstrual  periods. 
The  goitre  may  occur  without  proptosis  and  vice  versa  (p.  508).  It  is  due 
primarily  to  enlargement  of  the  vessels,  but  increase  of  the  thyroid  tissues 
may  follow  on  this  ;  the  carotids  are  said  often  to  be  enlarged.  The  thyroid 
rarely  reaches  such  a  size  as  to  require  special  treatment,  but  it  is  said  in  a 
few  cases  to  have  compressed  the  trachea.  Injection  of  ergotin  into  the  con- 
nective tissue  over  the  goitre  has  been  favorably  spoken  of ;  injection  of  iron 
into  the  mass  is  too  dangerous  to  be  practised.  Attention  must  be  paid  to 
the  general  health,  and  especially  to  the  uterine  and  digestive  functions ; 
and  steel  with  aloes,  conium,  valerian  and  nerve-sedatives,  with  a  good  diet, 
prescribed.  The  prognosis  is  very  doubtful ;  in  the  course  of  years  the  disease 
may  become  less  marked,  but  it  rarely  disappears.  On  the  other  hand  it 
very  rarely  is  directly  fatal. 

Sarcoma  and  cancer  rarely  affect  the  thyroid.  Kauffmann  has  recently 
collected  seven  cases  of  the  former  and  twenty-three  of  the  latter.  Cancer 
may  be  either  encephaloid  or  scirrhous,  and  in  the  latter  case  may  shrink  a 
good  deal,  thus  causing  stenosis  of  the  trachea.  The  softer  sarcomata  and 
encephaloid  may  form  huge,  rapidly  growing  tumors.  Fixity  of  the  parts 
to  the  skin  and  adjoining  structures,  often  dark  discoloration  of  the  skin, 
involvement  of  the  recurrent  laryngeal  and  paralysis  of  the  abductors  of  the 
cords,  origin  after  mid-life  with  rapid  growth  and  cachexia,  are  the  diagnostic 
points.  The  disease  is  probably  always  fatal ;  early  and  complete  removal 
would  apparently  end  only  in  death  from  myxcedema. 

Cysts  and  Tumors  in  the  Neck. 

Cysts  and  tumors  occur  in  great  number  and  variety  in  the  neck. 

Cysts. — 1.  Congenital  fistula  and  cysts  of  developmental  origin. 

The  mandibular  is  the  first  of  a  series  of  five  visceral  arches  which  grow 
from  above  downward  and  forward  to  form  the  lower  jaw  and  the  neck  by 
their  union  in  the  mid-line.  Between  them  lie  four  clefts — branchial — gener- 
ally obliterated  early  in  foetal  life.  All  start  from  the  neighborhood  of  the 
ear ;  the  first  runs  between  the  jaw  and  the  body  of  the  hyoid  bone ;  the 
second  between  the  styloid  process,  stylohyoid  ligament,  and  small  cornu,  on 
the  one  hand,  and  the  great  cornu  on  the  other  ;  the  third  between  the  hyoid 
bone  and  thyroid  cartilage ;  and  the  fourth  lies  along  the  anterior  borders 
of  the  sterno-mastoids,  reaching  down  to  the  interclavicular  notch.  Some- 
times these  clefts  do  not  close  completely;  and  this  is  by  far  most  frequent 
in  the  fourth.  We  then  find,  low  down  in  front  of  the  sterno-mastoid,  a 
small  opening  from  which  a  mucous  or  a  puriform  fluid  may  now  and  again 
be  pressed ;  a  probe  runs  up  and  in  for  a  varying  distance ;  generally  the 
channel  is  narrow  and  ends  blindly,  but  it  may  open  in  the  pharynx  or 
trachea.  It  is  lined  by  a  mucous  membrane,  and,  rarely,  the  outer  opening 
is  mesial.  These  fistulse  are  rare,  often  hereditary,  give  little  trouble,  and 
may  be  let  alone.  In  a  boy  who  wished  to  become  a  trumpeter,  Hiiter  fol- 
lowed one,  between  the  carotids,  to  the  pharynx  and  destroyed  the  mucous 
lining. 
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Unilocular  Serous  Cysts  :  Hydrocele  Colli. — These,  when  situate 
near  the  angle  of  the  jaw  in  deep  relation  with  the  styloid  process,  between 
the  larynx  and  sterno-mastoid,  or  very  rarely  in  the  position  of  the  usual 
cogenital  fistula,  appear  to  arise  in  connection  with  the  second,  third,  and 
fourth  clefts.  Serous  cysts  in  the  subclavian  triangle  occur,  but  must  have 
a  different  origin.  These  cysts  are  not  usually  present  at  birth.  Tapping, 
injection  with  iodine,  or  drainage,  are  the  remedies. 

Multilocular  Serous  Cysts:  Congenital  Cystic  Hygroma:  Lymph- 
angioma Cysticum. — These  tumors  may  be  of  great  size  at  birth,  or  only  the 
rudiments,  which  grow  more  or  less  rapidly,  may  be  present.  They  consist 
of  cysts,  varying  in  size  from  a  pea  to  an  apple,  the  walls  of  which  may  be 
so  thin  as  to  seem  endothelial  only,  or  they  are  thickened  by  the  addition  of 
connective  tissue,  and  sometimes  of  fat  containing  considerable  vessels,  or 
even  of  cartilage  and  bone.  Papillary  growths  may  project  into  the  cysts, 
and  they  contain  fluid  which  is  clear  and  serous  usually,  but  may  be  choco- 
late, from  blood,  or  viscid. 

These  multilocular  cysts  are  thought  to  be  due  to  dilatation  of  lymphatics, 
and  even  of  the  lymph-sinuses  of  glands;  by  a  process  of  constriction  cysts 
are  formed.  Naturally,  such  growths  occupy  primarily  the  great  areolar 
planes,  but  secondary  cysts  penetrate  everywhere,  pushing  aside  muscles, 
between  vessels,  between  spine,  gullet,  and  windpipe,  up  to  the  base  of  the 
skull,  to  the  face,  to  the  floor  of  the  mouth  (when  they  may  be  combined 
with  the  makroglossia),  or  down  into  the  axilla  or  thorax.  Chains  of  cysts 
may  penetrate  into  any  chink.    Parts  pressed  upon  may  atrophy. 

Their  favorite  seat  is  the  front  of  the  neck,  especially  the  submaxillary 
space ;  they  may  be  unilateral  or  bilateral,  meeting  in  the  mid-line  in  the 
latter  case,  growing  down  in  front  of  the  windpipe  to  the  sternum.  They 
occur  also  between  the  jaw  and  the  ear,  in  the  subclavian  space,  and  just 
below  the  occiput  as  a  large  cyst  on  either  side  of  the  lig.  nucha?.  They  may 
be  superficial  and  spread  superficially,  their  lobulated  character,  fluctuation, 
and  even  translucency,  being  apparent ;  or  they  may  originate  deeply  and 
lack  these  characters,  whilst  they  cause  lividity  and  oedema  of  the  face,  varix, 
dyspnoea,  and  dysphagia — symptoms  rarely  due  to  a  superficial  cyst.  Chil- 
dren commonly  die  starved  and  exhausted,  many  others  as  a  result  of  opera- 
tion, very  few  recover  spontaneously.  The  diagnosis  is  difficult  only  in  deep 
cysts,  and  then  chiefly  from  deep  fatty  tumor,  hydrocele  colli,  and  behind 
from  spina  bifida. 

The  treatment  consists  in  setons  of  fine  single  threads,  left  in  till  suppura- 
tion occurs  (T.  Smith ) ;  repeated  incision  through  one  another ;  or  injection 
with  iodine  or  chloride  of  zinc  solution.  This  may  be  followed  by  rapid 
swelling  and  asphyxia.  Extirpation  can  be  done  at  so  early  an  age  only  in 
small  and  isolable  tumors. 

2.  Deep  Dermoid  cysts  are  very  rare  and  may  be  met  with  at  any  spot 
in  the  neck,  but  the  carotid  sheath  is  the  seat  of  election ;  to  it,  and  to  the 
great  vessels,  they  may  be  closely  adherent ;  they  often  do  not  enlarge  till 
adult  age.  They  may  have  the  structure  of  simple  atheromatous  cysts,  or 
contain  hair,  teeth,  cartilage,  and  bone ;  and  they  originate  from  invagina- 
tions of  epiblast  or  from  the  branchial  clefts.  Sometimes  they  may  be  drawn 
out  easily  through  an  incision  ;  at  others  the  dissection  is  most  difficult  and 
has  been  abandoned. 

3.  Bursal  cysts  in  the  neck  arise  usually  from  the  thyrohyoid  bursa  be- 
tween the  thyrohyoid  membrane  and  the  back  of  the  hyoid.  The  prethyroid 
on  the  pomum  Adami  is  inconstantly,  and  the  supra-hyoid  (p.  542)  rarely, 
present  (Gruber).  Collections  of  fluid  in  these  situations  lead  to  the  diag- 
nosis.   Ireat  by  injection  of  iodine.    Incision  without  cauterization  or  ex- 
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cision  often  leaves  a  chronic  fistula.  These  bursa?  must  be  remembered  as 
being  occasionally  the  starting-points  of  cellulitis. 

4.  Blood  Cysts. — Ordinary  hcematoma  seems  to  be  very  rare  in  the  neck, 
which  is,  however,  the  special  seat  of  the  so-called  "  true  blood-cyst."  Such 
tumors  may  be  congenital  or  appear  later,  and  are  most  common  in  the 
supraclavicular  fossa ;  they  occur  also  in  relation  with  the  sterno-mastoid. 
Growth  is  usually  slow,  but  may  be  very  rapid,  and  the  swellings  attain  a 
large  size.  The  skin  is  normal  but  for  varicose  veins,  and  other  pressure- 
symptoms  may  of  course  develop.  Some  can  be  emptied  by  pressure,  being 
in  direct  communication  with  a  vein;  others  are  quite  irreducible.  The 
former  contain  blood,  and  are  due  either  to  a  congenital  malformation  (dila- 
tation) of  a  vein,  to  degeneration  of  a  nsevus  which  has  by  pressure  opened 
a  communication  with  the  vein,  or  to  limited  and  great  varix  of  a  branch. 
The  latter  may  contain  fluid  blood  and  coagula,  but  sometimes  serum  first 
issues,  and  is  followed  by  blood,  which  is  often  bright,  and  seems  to  issue  by 
general  oozing  from  the  cyst-wall.  Their  pathology  is  very  doubtful.  Spon- 
taneous cysts  containing  bloody  fluid  are  met  with,  which  give  no  trouble; 
they  are  probably  serous  cysts  into  which  hemorrhage  occurred.  Treatment 
is  extremely  difficult,  yet  something  must  be  done  in  advancing  cases.  Aspi- 
ration will  very  likely  be  necessary  for  diagnosis ;  and,  the  cyst  being  emp- 
tied, pressure  may  be  tried  ;  but  this  cannot  be  repeated  often  or  anaemia 
will  be  induced.  Injection  of  iodine  after  emptving  has  been  successful,  and 
has  also  killed.  Extirpation  is  the  only  remedy  when  the  cyst  obviously 
opens  into  a  vein,  and  is  the  best  in  other  cases  when  it  can  be  practised. 
Hiiter  removed  the  greatly  dilated  lower  half  of  the  internal  jugular,  and 
speaks  of  such  operations  as  "  among  the  most  difficult." 

5.  Hydatid  cysts  (p.  201)  rarely  occur  in  the  neck,  and  are  recognized 
by  the  results  of  tapping. 

6.  Cysts  containing  Air. — Hernia  bronchalis  or  goitre  aerien,  is  a  very 
rare  tumor,  formed  by  a  protrusion  of  the  mucous  membrane  through  the 
cartilages  of  the  larynx  or  the  rings  of  the  trachea,  and  caused  by  violent 
exertions  of  the  voice.  Larrey  (Clinique  Chirurg.,  1829,  tome  ii.  p.  81)  met 
with  instances  of  it  in  French  officers,  and  in  the  "  muezzin  "  who  call  the 
people  to  prayer  from  the  minarets  in  Mahomedan  countries.  Some  cases 
depend  on  congenital  defect.  The  tumor  is  soft  and  elastic,  can  often  be 
made  to  disappear  by  pressure,  and  is  increased  by  any  exertion. 

Hernia  of  the  lung  into  the  subclavian  fossa  or  through  an  intercostal 
space  is  even  more  rare.  A  pear-shaped,  resonant  swelling  rises  up  with 
expiration  toward  the  larynx,  whilst  in  inspiration  the  finger  sinks  into  the 
pleura  (Cockle,  Medical  Times  and  Gazette,  1873,  vol.  i.  pp.  6  and  30).  The 
only  available  treatment  is  moderate  support. 

7.  Thyroid  cysts,  cysts  in  the  rare  aberrant  thyroids,  and  cysts  in 
tumors,  especially  sarcomata,  need  only  mention  here. 

Solid  Tumors. — All  tumors  of  the  skin  and  subcutaneous  tissue  occur  in 
the  neck,  especially  fibroma,  lipoma,  sarcoma,  nasvi,  and  sebaceous  cysts.  Fatty 
tumors  may  occur  beneath  the  deep  fascia  and  send  processes  somewhat 
widely.  Large  masses  of  veins  form,  usually  in  the  supraclavicular  fossa, 
and  spread  so  as  to  fill  the  posterior  triangle,  reach  the  wall  of  the  pharynx, 
and  so  forth.  All  gradations  are  found  between  these  masses  and  cavernous 
nsevi,  from  which  the  former  may  start.  They  form  in  early  life  or  are  con- 
genital. Treatment  should  be  undertaken  by  electrolysis,  cautery,  or 
excision.  Calcified  sebaceous  adenomata  (Malherbe)  have  been  described  as 
"  bony  tumors  "  in  the  cellular  tissue  of  the  neck  ;  they  are  rare.  Sometimes 
a  bony  mass  forms  in  the  scalenus  medius,  uniting  one  or  two  lower  trans- 
verse processes  and  the  first  rib,  and  perhaps  causing  intense  neuralgia  by 
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pressure  on  the  brachial  plexus ;  remove  completely.  A  cervical  rib  is  also 
sometimes  met  with  attached  to  the  seventh  transverse  process ;  the  sub- 
clavian often  crosses  it. 

The  congenital  tumor  of  the  stemo -mastoid  is  a  firm  swelling  usually  about 
the  middle  of  the  muscle,  especially  the  right,  noticed  a  few  days  after  birth. 
It  often  seems  to  be  merely  the  callus  uniting  some  fibres  ruptured  during 
birth,  especially  in  breech-presentations.  In  some  cases  the  swelling  seems 
to  be  gummatous.  It  is  said  sometimes  to  lead  to  wry-neck,  but  it  certainly 
disappears  harmlessly  in  the  majority  of  cases. 

The  neck  is  par  excellence  the  seat  of  tumors  of  the  lymphatic  glands,  even 
setting  aside  the  ordinary  scrofulous  and  syphilitic  swellings.  Lymphoma 
(p.  134)  and  sarcoma,  of  all  degrees  of  malignancy,  are  the  primary  growths. 
Cancer  is  always  secondary  to  some  epithelioma  of  the  head  and  neck,  or  to 
acinous  cancer  of  the  breast,  which  may  involve  the  glands  along  the  sub- 
clavian and  the  lowest  along  the  jugular. 

Thyroid  tumors  have  been  dealt  with. 

The  differential  diagnosis  of  these  tumors  and  cysts  is  sometimes  a  matter 
of  difficulty  or  impossibility;  inflammatory  swellings  and  aneurisms  (p.  386) 
have  often  to  be  eliminated.  Among  the  cysts  and  abscesses  exploratory 
puncture  is  invaluable. 

The  extirpation  of  cervical  glands  may  be  very  difficult.  A  free 
incision,  a  dry  wound,  no  cuts  in  the  dark,  and  the  knife  always  turned 
toward  the  glands  to  be  removed,  are  obvious  necessities.  In  operating  near 
the  jaw,  behind  the  line  of  the  facial,  the  facial  vein  must  always  be  remem- 
bered, crossing  down  and  back  superficially  to  the  submaxillary  gland,  and 
being  joined  by  the  anterior  division  of  the  temporo-maxillary  trunk  to  form 
the  common  facial;  this  opens  into  the  internal  jugular  about  the  level  of 
the  hyoid,  after  having  received  the  lingual  and  superior  thyroid  veins. 
The  upper  carotid  glands  stand  in  intimate  relation  to  this  large  vein  ;  and 
it  will  often  be  necessary  to  remove  part  of  it  between  double  ligatures,  on 
account  of  adhesion  to  a  gland. 

Removal  of  the  glanduloz  concatenates  frequently  involves  the  laying  bare 
of  the  carotid,  jugular,  and  vagus.  Pieces  of  both  vessels  have  been  excised, 
but  such  operations  are  of  doubtful  benefit,  and,  if  the  vagus  is  involved, 
almost  hopeless.  The  internal  jugular  has  often  been  wounded,  and  cut 
across  without  ill  result.  Such  injury  when  necessary  should  be  left  till  the 
tumor  is  otherwise  isolated  ;  if  a  ligature  can  be  placed  round  the  opening, 
it  is  easier  and  better  than  double  tying  the  trunk.  These  vessels  may  be 
greatly  displaced  and  widely  separated  ;  one  must  be  prepared  to  meet  them 
anywhere;  often  the  artery  can  be  felt  before  operating.  If  it  is  intended 
to  cut  the  vessels,  it  is  best  to  start  with  their  double  ligature  below. 

Wry-neck  or  torticollis. — This  deformity  is  either  congenital  (non- 
spasmodic)  or  acquired  (spasmodic). 

Congenital  Cases. — It  will  often  be  found  in  these  that  there  was  some 
difficulty  at  the  birth,  rendering  rupture  of  fibres  of  the  sterno-mastoid 
likely  ;  consequently,  a  lesion  of  this  kind  leading  to  chronic  shrinking 
myositis  is  often  regarded  as  the  cause.  It  is  said  sometimes  to  be  preceded 
by  a  congenital  sterno-mastoid  tumor. 

The  deformity  is  not  usually  noticed  until  weeks  or  months  have  elapsed  ; 
then  it  is  found  that,  owing  to  rigid  shortening  of  the  sterno-mastoid,  the  mas- 
toid process  is  drawn  down  towards  the  shoulder,  and  that  the  chin  points  per- 
sistently towards  the  opposite  side.  The  rigid  muscle  may  be  two  inches  or 
more  shorter  than  its  fellow  in  cases  which  have  been  neglected  for  years. 
In  these  instances  it  will  be  found  also  that  there  are  rigid  bands  of  the 
cervical  fascia — especially  the  sheath  of  the  muscle — maintaining  the  de- 
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fortuity  after  division  of  the  sterno-mastoid  ;  and  the  cervical  articular 
processes  certainly  have  undergone  changes  in  form  and  direction  like  those 
in  club-foot  and  lateral  curvature  (q.  v.).  A  compensatory  dorsal  scoliosis 
may  be  present,  and  quite  commonly  the  ear  and  side  of  the  face  which  is 
kept  constantly  down  to  the  shoulder  are  smaller  than  the  corresponding 
parts  ;  probably  the  circulation  in  the  dependent  part  is  defective,  but  com- 
pression of  nerves  and  congenital  defect  have  also  been  suggested.  The 
latter  seems  unlikely,  if  it  is  true  that  symmetry  is  very  likely  to  result  from 
division  during  childhood. 

Treatment. — If  the  contraction  is  discovered  early,  it  may  be  opposed 
by  a  rigid  collar,  or  by  Little's  strapping,  and  especially  by  passive  and 
active  exercise  of  the  opposite  sterno-mastoid.  But  when  congenital  cases 
are  seen,  almost  the  only  resource  is  division  of  the  sterno-mastoid. 

Operation. — An  assistant  takes  the  head,  and  endeavors  steadily  to  raise  it 
from  the  shoulder,  and  turn  the  chin  toward  the  diseased  side,  thus  stretching 
the  contracted  muscle.  Now  make  a  puncture  internal  to  the  muscle,  or  be- 
tween the  two  heads  just  above  the  clavicle,  with  a  sharp-pointed  tenotome, 
carry  the  knife  on  the  flat  between  the  skin  and  the  inner  head,  turn  the  edge 
toward  and  press  it  upon  the  muscle,  until  the  latter  gives  way  with  a  dull 
snap.  The  right  hand  must  be  well  supported  and  the  knife  under  perfect 
control ;  it  must  not  bury  itself  in  the  deep  tissues  when  the  muscle  is  cut 
through.  The  clavicular  head  will  now  become  more  tense  and  prominent, 
and  almost  always  requires  division.  This  may  be  effected  from  a  wound 
between  the  heads  or  a  puncture  at  the  outer  border,  as  may  be  most  con- 
venient, unless  the  external  jugular  is  close  to  the  outer  edge  of  the  sterno- 
mastoid,  when  the  former  spot  should  be  chosen.  The  section  is  made  from 
before  back,  as  in  the  case  of  the  inner  head.  It  is  perhaps  safer  to  use  a 
blunt-pointed  tenotome  in  this  case ;  and  its  back  and  rounded  end  will  act 
as  a  probe  to  assist  the  finger  upon  the  surface  in  detecting  dense  bands  of 
fascia  and  strands  of  muscle  requiring  division.  Directly  a  dull  snap  indi- 
cates that  division  is  complete,  make  pressure  with  a  thumb  in  the  gap  for  a 
minute  or  two  to  limit  extravasation.  It  is  not  uncommon  to  see  a  hema- 
toma form  rapidly,  from  wound  of  the  ant.  jugular  or  other  vein,  but  as  a 
rule  it  soon  ceases  to  extend.  There  are,  however,  on  record  a  few  cases  of 
death  from  wound  of  the  great  vessels ;  bands  of  fascise  in  their  immediate 
vicinity  are,  therefore,  best  let  alone,  to  be  dealt  with  by  extension. 

Some  surgeons  make  a  puncture  between  the  heads  of  the  sterno-mastoid, 
and  from  it  push  a  director  beneath  them,  first  one  and  then  the  other;  and 
they  divide  the  fibres  by  running  a  probe-pointed  tenotome  along  the  groove, 
and  cutting  towards  the  skin.  This  is  certainly  preferable  to  pushing  knives 
beneath  the  muscle;  but  any  instrument  thus  used  frequently  goes  through 
instead  of  under  the  muscle,  and  division  of  fibres  by  a  knife-edge  turned 
backward  is  ultimately  necessary. 

The  wound  being  closed  by  a  bit  of  wool  and  collodion,  any  soft  parts 
remaining  tense  should  be  strongly  stretched,  and  the  head  should  then  be 
fixed,  if  possible,  with  the  chin  pointing  a  little  towards  the  affected  side,  and 
the  mastoid  process  on  this  side  raised  a  little  above  its  fellow.  To  effect 
this,  Dr.  Little  recommends  putting  a  broad  piece  of  strapping  round  the 
forehead  and  occiput — the  head  being  shaved — and  another  round  the  waist. 
A  strong  tape  is  sewn  firmly  to  the  plaster  round  the  head  behind  the  ear, 
on  the  sound  side,  and  another  to  the  waistband  in  the  opposite  nipple  line ; 
the  two  tapes  are  tied  together  and  act  in  the  line  of  the  lengthened  sterno- 
mastoid.  In  bad  cases  the  head  cannot  be  brought  at  once  into  the  above 
position,  so  elastic  traction  must  be  made  by  inserting  one  or  two  lengths  of 
stout  drainage-tube  in  the  tape.    There  are  also  various  orthopaedic  con- 
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trivances  with  arras  to  turn  the  head  into  place.  Thrice  a  day  after  the 
third  the  divided  muscle  is  to  be  well  stretched  by  passive  motion,  and  this 
should  be  done  for  some  months,  till  the  lengthened  sterno-mastoid  is  able  to 
hold  its  own.  The  latter  should  be  regularly  exercised,  the  patient  standing 
in  front  of  a  glass  and  endeavoring  to  bring  the  head  straight. 

Acquired  torticollis  is  due  chiefly  to  spasms  of  the  sterno-mastoid, 
which  may  be  either  tonic  or  clonic.  Under  the  head  of  tonic  spasmodic 
WRY-NECK  are  grouped  many  cases  which  have  only  a  certain  resemblance 
to  wry-neck  in  that  the  deformity  is  present,  but  without  any  special  rigidity 
of  the  sterno-mastoid.  These  cases  arise  from  exposure  to  cold  (rheumatism, 
stiff-neck),  frOm  the  desire  to  relieve  inflamed  glands  from  pressure,  or 
inflamed  joints  in  cervical  spine-disease;  or  the  cause — e.g.,  worms  or  other 
gastro-intestinal  trouble — may  act  reflexly.  Sometimes  it  occurs  in  hysteria. 
Rarely,  distinct  tonic  spasm  of  the  sterno-mastoid  follows  injury  of  the  head 
and  appears  due  to  some  central  lesion. 

This  distortion  may  be  due,  in  rare  cases,  also  to  palsy  of  one  sterno- 
mastoid  ;  the  other  muscle  being  unopposed  turns  the  head  permanently 
from  its  own  side  and  shortens.  If  the  administration  of  remedies  calculated 
to  remove  any  existing  disease  in  the  head  or  neck  and  improve  the  health, 
and  if  strychnine,  blisters,  and  electricity  fail,  division  of  the  sound  muscle 
has  been  recommended. 

Lastly,  Gooch,  in  1759,  and  Langenbeck  more  recently,  recorded  a  case 
due  to  contraction  of  the  platysma-myoides,  and  cured  by  its  division. 

In  clonic  spasmodic  torticollis  the  cause  is  usually  very  obscure.  It 
begins  as  a  rule  in  adults  before  middle  age,  and  the  occasional  movements 
of  the  head  at  first  scarcely  excite  attention  ;  but  after  a  time  they  are  strong 
and  incessant ;  the  patient  cannot  keep  looking  straight  forward  or  turn  the 
head  to  the  diseased  side,  for  spasm  of  the  affected  muscle  never  quite 
relaxes,  except  during  sleep  when  all  movement  ceases ;  nervousness  in- 
creases the  trouble.  The  electric  irritability  of  the  affected  muscles  is  usu- 
ally much  increased,  that  of  their  opponents  diminished.  Deep  muscles  of 
the  neck  or  face  may  also  be  affected,  the  combination  with  histrionic  spasm 
(p.  420)  being  interesting. 

Treatment. — In  these  cases  the  cause  must,  of  course,  be  removed.  Where 
this  appears  central,  counter-irritation  along  the  spiual  accessory,  even  with 
the  cautery,  whilst  succus  conii  in  large  doses  (§j  and  more,  Harley),  or 
bromide  of  potash,  is  given  ;  occasionally  the  constant  current  does  good, 
but  it  is  not  at  all  reliable,  and  faradizing  the  weak  opponents  has  been 
useful  in  Dr.  Poore's  hands.  Massage  would  seem  to  be  worthy  of  a  trial. 
These  methods  failing,  neurectomy  or  excision  of  a  short  portion  of  the  spinal 
accessory  is  the  sole  resource.  In  central  tonic  and  in  spasmodic  cases,  in 
which  the  sterno-mastoid  and  trapezius  are  alone  affected,  the  operation 
usually  gives  permanent  relief,  but  the  prognosis  is  not  so  good  in  the  latter 
as  in  the  former.    Stretching  the  nerve  is  of  no  use. 

Neurectomy  of  the  spinal  accessory  is  performed  through  a  three- 
inch  incision  on  the  anterior  edge  of  the  sterno-mastoid,  having  its  centre 
opposite  the  angle  of  the  jaw  ;  turn  back  the  muscle  and  divide  the  posterior 
layer  of  its  sheath ;  the  nerve  will  now  be  found  at  the  level  of  the  angle  in 
the  connective  tissue,  running  down  and  slightly  back  to  pass  through  the 
deep  fibres  of  the  muscle. 
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CHAPTER  XXXVIII. 

INJURIES  AND  DISEASES  OF  THE  CHEST. 

Contusions  of  the  parietes  only,  though  sometimes  accompanied  by  a 
good  deal  of  pain  and  subcutaneous  hemorrhage,  are  of  little  importance. 
But  force  applied  to  the  chest — e.  g.,  a  cartwheel  across  it  or  a  blow  from  a 
bit  of  shell,  may  cause  a  complete  or  partial  rupture  of  a  lung,  or  rupture  of 
the  pericardium  or  heart,  and  this  without  fracture  of  any  bone.  Contusions 
of  viscera  are  more  common.  When  ribs  are  broken  (p.  258),  such  injuries, 
of  course,  occur  more  easily.  Pleurisy,  pneumonia,  pericarditis,  mediastinal 
cellulitis,  and  abscess,  or  caries  of  sternum  or  ribs  may  follow  later.  All 
such  complications  are  uncommon  ;  they  will  be  recognized  by  their  usual 
symptoms  and  physical  signs. 

Treatment. — That  of  fractured  rib ;  but  a  bandage  may  add  to  the  dis- 
tress. In  severe  cases  with  much  dyspnoea,  if  low  diet  and  a  purgative  fail 
to  relieve,  free  leeching,  or  bleeding  from  the  arm,  is  said  to  act  wonderfully. 

Wounds  of  the  chest  are  divided  into  penetrating  and  non-penetrating. 
If  there  is  any  doubt  as  to  whether  a  wound  does  penetrate,  a  probe  should 
never  be  used  to  decide  the  point  lest  it  perforate  the  pleura. 

Non-penetrating  wounds  inflicted  by  swords,  bullets,  etc.,  sometimes 
run  long  distances  beneath  the  teguments,  leaving  troublesome  sinuses  and 
causing  burrowing ;  the  inflammatory  complications  of  simple  contusions 
may  arise,  especially  if  the  wound  is  septic. 

"  A  Bavarian  soldier  was  struck  on  the  side  of  the  chest  by  a  bullet,  which, 
however,  glided  off  the  rib  without  fracturing  it ;  the  soft  parts  over  the  ribs 
were  bruised.  A  few  hours  afterward  the  man  had  intense  pain  and  symp- 
toms of  acute  pleurisy.  He  ultimately  died,  and  it  was  found  that  a  large 
quantity  of  blood  had  been  effused  into  the  chest-wall  outside  the  pleura. 
Owing  to  the  pleurisy  and  the  generally  low  condition  of  the  man,  this  had 
not  been  absorbed  ;  suppuration  occurred  into  the  chest  cavity,  which  killed 
the  man.  Cases  in  which  a  bullet  fractures  ribs  without  entering  the  chest 
are  also  dangerous ;  they  always  lead  to  pleurisy  or  empyema,  and  not  un- 
frequently  to  pneumonia ;  for  the  lung  may  sustain  contusion  as  well  as  the 
chest-wall  and  the  pleura."    (R.  W.  Parker.) 

Hemorrhage  from  large  parietal  vessels  is  more  likely  to  occur  in  pene- 
trating wounds. 

Treatment. — Antiseptics,  counter-openings,  and  drainage,  and  the  uni- 
form pressure  of  a  wool  dressing. 

Penetrating  Wounds. — The  danger  of  these  depends  (1)  on  the  admis- 
sion of  impure  air,  blood,  etc.,  to  the  cavity  of  the  pleura  or  pericardium, 
and  perhaps  on  the  lodgement  of  foreign  bodies ;  (2)  on  injury  to  the  large 
vessels  or  viscera  contained  in  the  cavity;  (3)  on  injury  to  vessels  of  the 
parietes. 

A  small,  penetrating,  punctured,  or  clean-cut  wound  of  the  parietes  may 
close  with  little  or  no  sign  of  inflammation  of  the  serous  membrane  injured; 
but  the  result  of  free  entry  of  impure  air  or  septic  instruments  through  the 
chest-wall  is  usually  suppurative  inflammation.  As  to  the  lodgement  of  foreign 
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bodies,  they  should  always  be  at  once  removed  if  they  can  be  felt  by  the 
finger  or  a  large-ended  probe ;  prolonged  search  is  harmful. 

Hemorrhage  may  occur  from  the  internal  mammary  or  intercostal  vessels; 
but  instead  of  escaping  externally,  the  blood  may  all  or  nearly  all  pass  into 
the  pleural  cavity,  causing  compression  of  the  lung  and  dyspnoea,  accom- 
panied by  collapse,  the  side  of  the  chest  becoming  increasingly  dull,  full,  and 
motionless.  It  may  be  impossible  to  say  whether  the  blood  comes  from  the 
chest-wall  or  viscera;  but  the  question  should  always  be  decided  by  enlarg- 
ing the  wound  down  to  the  pleura  and  tying  the  bleeding  vessel,  if  found. 
No  harm  can  possibly  come  from  making  the  external  opening  freer.  It 
may  be  necessary  to  remove  fragments,  or  a  sound  piece  of  rib,  to  secure  the 
intercostal,  or  a  bit  of  rib  cartilage  to  seize  the  internal  mammary.  In  gun- 
shot wounds  these  vessels  seem  very  rarely  to  give  trouble. 

Injuries  of  the  large  intrathoracic  vessels  are  rapidly  fatal. 
Wound  of  the  thoracic  duct  is  very  rare;  lymph  escapes  into  the  mediastinum 
and  cavity  of  the  pleura  and  often  by  the  wound  ;  it  may  compress  the  lung. 
It  is  a  fatal  injury. 

Injuries  of  the  Lung. —  Contusion  with  slight  haemoptysis  is  common. 
Rupture  has  already  been  alluded  to;  it  may  be  slight,  or  run  completely 
across  the  lung,  the  prognosis  varying  accordingly.  The  patient  may  live 
some  hours  in  a  state  of  collapse,  without  any  haemoptysis  and  little  hserno- 
thorax,  after  complete  rupture.  Ordinarily  the  symptoms  are  those  of  wound. 
Gosselin  thinks  that  the  glottis  is  closed  at  the  time  of  injury,  and  the  chest 
compressed  upon  the  inBated  lung;  the  rupture  may  be  at,  or  away  from, 
the  seat  of  injury. 

Sometimes  part  of  the  lung  is  forced,  by  an  expiratory  effort  at  the  mo- 
ment of  injury,  through  a  wound  and  is  nipped  (traumatic  hernia).  Guthrie 
advised  that  it  should  not  be  reduced,  but  left  to  granulate,  and  in  septic 
cases  this  would  be  the  best  practice  ;  but  if  the  lung  is  healthy,  it  should  be 
thoroughly  cleansed,  reduced,  and  the  wound  treated  antiseptically.  Very 
rarely,  the  lung  protrudes  through  the  pleura  beneath  the  skin ;  some  pad 
or  truss  should  be  applied. 

Wound  of  the  lung  may  occur  without  wound  of  the  chest-wall,  when 
fragments  of  broken  rib  are  driven  into  its  substance  (p.  258),  and  such 
lacerations  and  contusions  are  common  enough;  or  there  is  present  also  an 
incised,  punctured,  lacerated,  or  gunshot-wound  of  the  chest-wall.  The  prog- 
nosis is  best  in  punctured  wounds,  whilst  the  incised  are,  on  the  whole,  most 
rapidly  fatal.  The  lodgement  of  a  foreign  body  renders  the  prognosis  decid- 
edly more  serious,  but  no  extensive  search  is  justifiable.  Many  are  ultimately 
coughed  up,  or  discharged  from  the  wound,  and  a  few  become  encapsuled. 
Conical  bullets  lodge  much  less  frequently  than  round  ones,  and  less  com- 
monly carry  in  bits  of  clothing. 

SYMPTOMS. — More  or  less  collapse,  dyspnoea,  cough,  haemoptysis,  haemo- 
thorax,  escape  of  blood  by  the  external  wound,  emphysema;  pneumothorax 
and  escape  of  air  by  the  external  wound  ;  perhaps  hernia  of  the  lung. 

The  collapse  varies  with  the  extent  of  the  injury  and  constitution  of  the 
patient.  Dyspnoea  may  be  due  to  the  injury  to  the  chest-walls,  to  compression 
of  the  lung  by  air  or  blood,  or  to  filling  of  the  bronchi  with  blood.  There 
may  be  but  little  with  complete  collapse  of  one  lung,  and  if  it  is  very  marked, 
Longmore  says  that  wound  of  both  lungs  is  probable.  Haemoptysis  is  most 
likely  to  occur  when  a  large  bronchus  is  opened,  and  is  usually  early  in  in- 
cised and  gunshot  wounds.  It  may  be  rapidly  fatal,  slight,  or  absent ;  or, 
after  some  days,  a  little  rusty  sputum  may  be  expectorated.  Blood  in  the 
bronchi  keeps  up  cough.  Hcemothorax  results  from  escape  of  blood  into  the 
pleura  from  either  lung  or  chest-wall.    It  is  recognized  by  increasing  col- 
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lapse  and  dyspnoea,  and  the  ordinary  physical  signs  of  fluid  in  the  pleura, 
perhaps  coupled  with  gushes  of  blood  from  the  wound,  especially  if  posterior, 
when  the  patient  coughs.  In  emphysema,  air  is  forced  into  the  subcutaneous 
tissue,  as  described  at  p.  258.  The  freer  the  external  wound,  the  less  likely 
is  it  to  occur.  It  may  be  accompanied  by  pneumothorax,  or  either  of  these 
conditions  may  occur  alone.  Theoretically  we  should  expect  collapse  of  the 
lung  to  occur  in  wounds  of  the  parietal  pleura,  where  no  adhesions  exist ; 
but,  as  a  matter  of  fact,  the  lung  may  actually  bulge  into  a  wide  opening  in 
the  wall.  It  is,  however,  certain  to  occur,  if  there  is  any  cavity  into  which 
air  can  pass  from  the  lung,  or  enter  from  the  outer  wound,  but  from  which 
it  cannot  readily  pass  out;  it  then  gradually  accumulates  under  sufficient 
pressure  to  separate  forcibly  the  accurately  applied  sticky  surfaces  of  the 
pleura,  and  collapse  and  pneumothorax  result.  The  entry  of  a  blunt  weapon 
into  the  chest  tends  to  produce  this  separation,  but  immediate  pneumothorax 
is  commonly  abseut  in  gunshot  injuries.  As  a  rule,  however,  if  the  wound 
remains  open,  this  coaptation  of  surfaces  gives  way  and  air  enters  the  pleura. 
Traumatic  pneumothorax  gives  rise  to  the  ordinary  signs ;  it  is  usually  com- 
plicated by  blood  in  the  cavity. 

Complications. — These  are  inflammatory.  A  simple  wound  of  the  lung 
necessarily  excites  sufficient  inflammation  to  effect  its  healing,  but  this 
scarcely  deserves  the  name  of  pneumonia.  It  has  no  tendency  to  spread, 
unless  the  wound  becomes  septic  and  drainage  is  bad ;  then  it  may  run  high, 
and  cause  even  gangrene,  with  septic  symptoms.  The  inflammation  is  clini- 
cally and  pathologically  different  from  croupous  pneumonia. 

Usually  changes  in  the  lungs  after  wound  are  concealed  by  pneumothorax 
and  pyothorax.  Pyothorax  (empyema)  is  almost  always  due  to  entry  of  im- 
pure air  through  a  wound  or  large  bronchus,  that  in  the  finer  bronchi  being 
pure  (p.  39).  The  blood  usually  in  the  pleura  decomposes,  inflammatory 
effusion  is  rapid,  and  soon  becomes  purulent,  the  signs  of  fluid  in  the  chest 
are  marked,  and  fever  generally  mounts  high,  becoming  hectic  after  a  time. 
Diffuse  septic  suppuration  in  a  previously  healthy  pleura  is  very  fatal. 
Rarely  the  fluid  is  not  purulent,  the  superficial  wound  having  probably 
healed  early. 

Treatment. — First,  examine  the  wound,  and  remove  splinters  of  ribs  and 
foreign  bodies,  if  found,  being  careful  not  to  separate  the  visceral  and  pari- 
etal pleurse,  if  they  are  soldered  together.  Penetrating  wounds  of  the  chest- 
wall  without  evidence  of  complication  should  be  treated  antiseptically  and 
closed.  Should  any  track  in  the  lung  be  injected,  be  careful  not  to  cause 
asphyxia  from  entry  of  the  fluid  into  the  bronchi.  It  is  probable  that,  in 
punctured  and  incised  wounds  of  the  lung,  with  but  slight  hemorrhage,  this 
still  would  be  the  best  treatment ;  for,  if  it  succeeds,  pyothorax  would  almost 
certainly  not  occur,  and  pneumothorax,  if  it  occurred,  would  check  hemor- 
rhage, and  favor  healing  of  the  lung.  Dyspnoea,  if  severe,  should  be  relieved 
by  aspiration. 

In  severe  cases  of  deep  or  lacerated  wound,  close  the  skin-wound  only  par- 
tially, and  insert  a  tube,  or  leave  it  widely  gaping.  A  counter-opening  at 
once  will  often  be  desirable ;  in  septic  cases,  indeed,  a  large,  well-placed 
wound  may  be  the  means  of  saving  the  patient's  life.  The  patient  should  be 
laid  upon  the  injured  side,  unless  both  lungs  are  injured,  then  upon  his  back. 
In  all  cases,  especially  when  the  wound  is  closed,  inflammatory  complications 
must  be  anxiously  watched  for. 

Hemorrhage  must  be  treated  by  absolute  rest ;  ice  to  suck  and  applied  to 
the  chest-wall ;  and,  in  slight  but  prolonged  cases,  by  opium  (to  insure  rest 
and  diminish  the  frequency  of  respiration),  and  astringents,  as  tannic  acid, 
internally.    It  is,  of  course,  desirable  that  no  blood  should  collect  in  the 
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pleura,  and,  when  primary  union  is  not  to  be  hoped  for,  one  should  endeavor 
to  drain  the  cavity  into  an  antiseptic  dressing  changed  often.  But,  if  such 
hemorrhage  endanger  life,  and  examination  has  shown  that  the  blood  does 
not  escape  from  a  vessel  within  reach,  the  only  means  of  checking  it  is  to 
close  the  wound  and  allow  the  lung  to  be  compressed  by  blood  and  air.  In 
severe  haemoptysis  the  same  treatment  is  indicated.  Here,  again,  there  will 
be  much  danger  of  septic  pneumonia  and  pyothorax,  should  the  hemorrhage 
be  checked.  If  all  goes  well,  blood  and  clot  should  be  drawn  off  by  repeated 
small  aspirations  after  three  or  four  days. 

It  may  here  be  mentioned  that  in  a  case  of  profuse  haemoptysis  frequently 
recurring,  Mr.  Hulke,  at  Dr.  Cayley's  request,  opened  the  pleura  in  the  sixth 
space  and  introduced  a  tube,  producing  pneumothorax  and  collapse  of  the 
lung.  There  were  no  signs  of  old  mischief;  and  it  was,  therefore,  thought 
that  compression  would  act — being  unimpeded  by  consolidation  or  adhesions. 
Two  comparatively  slight  recurrences  of  haemoptysis  occurred  the  same  night ; 
then  none  up  to  death,  which  occurred  suddenly  on  the  fifth  day — the  pneu- 
mothorax being  on  the  left  side  (  Trans.  Clin.  Soc,  1885). 

Emphysema  and  pneumothorax  require  little  treatment  as  a  rule ;  for 
severe  dyspnoea  the  chest  may  be  tapped  with  a  needle  ;  and  for  extreme  em- 
physema, punctures  of  the  skin  may  be  made. 

Pneumonia  hardly  admits  of  special  treatment.  It  is,  however,  empyema 
or  pyothorax  that  we  have  chiefly  to  fear  of  the  inflammatory  complications. 
Every  endeavor  must  be  made  to  prevent  this  by  antiseptics,  and  free  drain- 
age, if  there  is  any  doubt  about  success  in  obtaining  asepsis.  Should  symp- 
toms of  empyema  appear  after  closure  of  the  wound,  this  should  at  once  be 
opened  up,  if  well  placed  for  drainage;  if  not,  make  one  or  more  counter- 
openings,  and  insert  short,  large  tubes,  resecting  a  rib,  if  necessary.  The 
drainage  must  be  extremely  free,  and  Condy's  fluid  or  some  non-poisonous 
antiseptic  used  in  large  quantities,  to  wash  out  the  cavity  in  offensive  cases. 
Should  the  patient  recover,  the  treatment  will  be  the  same  as  in  the  non- 
traumatic form  of  disease. 

If  there  is  any  doubt  as  to  the  nature  of  the  effusion  into  the  pleura,  aspi- 
ration should  first  be  tried. 

Injuries  of  the  Heart  and  Pericardium. —  Contusion  and  rupture 
have  been  referred  to  (p.  586).  Wounds  very  rarely  result  from  fractures 
of  the  sternum  or  ribs,  usually  from  thrusts,  stabs,  and  bullets.  G.  Fischer 
has  collected  452  cases,  of  which  11  per  cent,  affected  pericardium  only,  27 
per  cent,  the  right,  22  per  cent,  the  left  side  of  the  heart.  Such  wounds  are 
usually  immediately  fatal  from  shock  and  hemorrhage  into  the  pericardium  ; 
but  healing  may  certainly  occur,  as  shown  by  72  of  Fischer's  cases,  the  scar 
being  demonstrated  post  mortem  in  36.  In  12  a  foreign  body  (needle,  6; 
bullet,  5  ;  thorn,  1)  was  found. 

If  death  is  not  immediate,  collapse  and  oppression  of  heart  and  breathing 
from  hemorrhage  into  the  pericardium  are  the  chief  symptoms.  Small,  ob- 
lique punctured  wounds  of  the  heart  affecting  the  ventricles  have  the  best 
prognosis;  wounds  of  the  auricles  are  always  fatal  within  a  few  hours,  if  not 
at  once.  Our  only  remedies  are  absolute  rest,  opium,  and  cold  to  the  chest, 
the  wound  being  dressed  antiseptically.  It  seems  likely  that  this  cavity  may 
soon  be  explored  in  some  cases  of  bleeding,  with  a  view  to  finding  the  bleed- 
ing point  and  closing  a  wound  by  sutures. 

Diseases  of  the  Chest-wall. 

Chronic  abscesses  are  not  uncommon  in  the  chest-wall,  being  usually  in 
connection  with  caries  of  the  sternum  or  a  rib  ;  usually  they  point  exter- 
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nally,  but  may  make  their  way  toward  the  pleura,  and  cause  pyothorax. 
When  they  have  an  impulse,  the  diagnosis  from  a  perforating  circumscribed 
empyema  may  be  difficult.  A  pointing  lung-cavity  must  be  remembered  as 
a  possibility. 

Caries  of  the  sternum  or  ribs  may  be  tubercular,  syphilitic,  or  the 
result  of  injury.  Not  uncommonly  small  sequestra  are  found.  Tubercular 
caries  of  these  bones  is  said  to  be  frequently  followed  by  general  miliary 
tuberculosis,  and  free  incision  of  the  part  affected  is  advised.  In  the  syphi- 
litic and  traumatic  forms  general  treatment  and  the  use  of  the  sharp  spoon 
will  very  likely  be  sufficient. 

Large  chondromata,  pedunculated  osteomata,  and  sarcomata,  are  the  chief  new 
growths  which  spring  from  the  ribs.  They  should  be  removed  early,  together 
with  the  bone  whence  they  spring.  Extensive  operations,  laying  open  the 
pleural  cavity,  have  been  performed. 

Surgical  Treatment  of  Diseases  of  the  Lungs  and  Heart. 

Thoracocentesis  or  tapping  the  pleura  is  required  to  remove  from 
the  pleura  air,  blood,  serum,  pus,  or,  rarely,  hydatid  fluid ;  air  and  blood 
have  been  referred  to.  As  to  serous  fluid,  in  hydrothorax,  when  both  pleura? 
are  full  above  the  angles  of  the  scapula?,  the  fluid  should  be  withdrawn ; 
much  larger  quantities  than  this  are  sometimes  found  post-mortem,  and  they 
have  doubtless  had  their  share  in  killing  the  patient,  though  no  dyspnoea 
may  have  been  noticed.  In  pleurisy  with  effusion  tapping  is  required :  (1) 
when  one  pleura  is  full  or  almost  full  up  to  the  clavicle ;  (2)  when  both 
sides  are  full  above  the  angles  of  the  scapula? ;  (3)  when  fluid  is  not  absorbed 
after  ordinary  treatment  for  two  or  three  weeks.  It  should  be  done  imme- 
diately in  the  first  two  cases,  as  several  cases  of  sudden  death,  or  death 
during  sleep,  are  recorded,  especially  from  large  effusion  into  the  left  or  both 
pleurae.  In  pyothorax  it  is  usually  advisable  to  aspirate  once  or  twice  before 
opening. 

Operation. — The  point  of  puncture,  with  a  tolerably  full  pleura,  may  be 
either  the  seventh  or  eighth  space  near  the  angle  of  the  scapula,  or  the  fifth 
or  sixth  space  in  the  mid-axillary  line ;  in  localized  effusions  or  in  doubtful 
cases,  at  the  dullest  spot.  The  aspirator  (Fig.  6)  is  generally  used,  and  is 
certainly  the  best  instrument  in  cases  of  exploratory  puncture,  and  when  the 
pleura  is  thick.  Siphon-action  should  be  arranged  for  as  at  p.  82,  or  as 
follows  :  Aspirator  and  skin  must  be  thoroughly  aseptic.  Feel  for  the  upper 
edge  of  the  rib  bounding  below  the  space  chosen,  and  thrust  the  needle, 
guarded  a  short  distance  from  its  point  by  the  forefinger,  into  the  pleura 
close  above  this  edge ;  as  it  enters  the  pleura,  resistance  is  felt  suddenly  to 
cease.  When  the  pleura  is  thick,  or  there  is  but  little  fluid,  the  vacuum 
should  be  turned  on  so  soon  as  the  aperture  of  the  needle  is  buried ;  then  it 
is  pushed  on  slowly  till  fluid  appears.  If  the  needle-tube  is  now  detached 
from  the  aspirator,  and  its  end  placed  in  a  bowl  beneath  a  little  carbolic, 
siphon-action  will  be  set  up;  to  reverse  the  current,  in  case  of  stoppage,  it 
must  be  again  connected  with  the  aspirator. 

Instead  of  the  aspirator,  the  siphon-trocar  (Fig.  212)  may  be  used.  Fill 
the  canula  and  India-rubber  tube  attached  to  it  at  b  with  carbolic  lotion  ;  then 
push  forward  the  trocar,  a.  The  free  end  of  the  rubber  tube  being  under 
carbolic,  make  the  puncture  as  above,  and  withdraw  the  trocar;  siphon- 
action  is  at  once  established.  An  obstruction  may  be  removed  with  little 
danger  to  the  lung  by  pushing  the  trocar  forward. 

The  removal  of  fluid  should  cease  when  much  coughing  is  excited,  when 
the  stream  is  blood-tinged,  or  when  two  to  two  and  a  quarter  pints  have  flowed. 
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The  objects  in  pleurisy  are  to  remove  a  cause  of  dyspnoea  or  of  syncope ;  to 
reduce  tension,  that  absorption  may  go  on  through  previously  compressed 
vessels  ;  and  to  liberate  the  lung.  None  of  these  requires  the  complete  re- 
moval of  the  fluid,  were  this  possible ;  and  the  sudden  withdrawal  of  a  large 


Fig.  212. 


The  siphon-  or  piston-trocar. 


quantity  may  cause  syncope,  or  death  from  urgent  dyspnoea — probably  due 
to  oedema  of  the  lung. 

Pyothorax,  empyema,  or  the  formation  of  pus  in  the  pleura,  almost 
always  demands  the  usual  treatment  of  abscess.  The  pus  is  generally  thin, 
and  formed  by  increase  of  leucocytes  in  an  effusion  which  is  at  first  serous — 
the  formation  of  thick  pus,  as  such,  from  the  pleura  being  common.  It  may 
therefore  be  said  that  pyothorax  supervenes  more  or  less  rapidly — sometimes 
very  slowly — upon  pleurisy  with  effusion,  and  the  diagnosis  of  pus  is  conse- 
quently rendered  difficult.  Nevertheless,  the  presence  of  hectic  fever,  after 
the  fluid  has  ceased  to  increase,  of  oedema  of  the  side,  or  of  any  tendency  to 
point,  are  strongly  in  favor  of  pus,  as  also  is  the  occurrence  of  the  effusion 
during  pysemia  or  puerperal  fever,  or  after  a  penetrating  wound.  In  all 
cases  of  doubt,  recourse  should  be  had  immediately  to  exploratory  puncture, 
which,  when  the  syringe  and  parts  are  clean,  is  quite  harmless  and  almost 
painless.  The  suppuration  may  be  localized  or  diffused  ;  the  pus  is  usually 
sweet,  but  fetor  arises  in  cases  due  to  gangrenous  broncho-pneumonia,  second- 
ary to  wound  or,  rarely,  without  obvious  cause. 

The  course  of  pyothorax  varies  much.  Rarely,  and  especially  in  children, 
it  seems  that  pus  may  be  absorbed;  if  this  takes  place  in  adults  the  proba- 
bility is  that  the  solid  parts  are  left  inspissated  in  the  pleura,  perhaps  to 
calcify.  Rarely,  too,  an  empyema,  especially  localized,  may  remain  latent, 
and  is  perhaps  first  noticed  post-mortem.  In  chronic  phthisis,  pyothorax 
may  cause  less  inconvenience  than  would  a  wound  with  the  risk  of  sepsis. 
But,  as  a  rule,  pus  in  the  chest  keeps  up  fever  of  hectic  type,  cough,  dyspnoea, 
and  pain ;  and  this  may  go  on  for  long  periods,  the  patient  wasting  greatly, 
and  perhaps  becoming  albuminuric  and  dying  exhausted;  or  death  may  be 
somewhat  sudden,  as  in  pleurisy,  from  syncope  or  asphyxia.  Sometimes  the 
pus  bursts  through  the  pleura  in  some  direction,  and  most  commonly  into  the 
lung,  and  is  expectorated  constantly  or  intermittently.  The  quantity  which 
first  enters  the  bronchi  may  be  so  large  as  to  cause  asphyxia  in  a  weakly 
and  perhaps  sleeping  patient.  The  expectoration  of  even  a  small  quantity 
of  pus  per  diem  may  keep  up  great  irritation  of  the  bronchi,  causing  much 
cough  and  watery  mucous  sputum.  In  such  a  state  of  matters,  it  would  be 
expected  that  air  would  find  its  way  into  the  pleura,  and  it  often  does  so 
(pyopneumothorax);  but  usually  this  is  prevented.  Expectoration  is  both 
more  frequent  and  more  favorable  than  external  rupture,  chiefly  because 
putrefaction  of  retained  pus  is  inevitable  in  the  latter  case,  whereas  in  the 
former  it  rarely  occurs,  unless  the  communication  is  direct  with  a  consider- 
able bronchus ;  but,  in  either,  death  from  hectic  and  albuminoid  disease  is 
only  too  common  after  years  of  discharge,  and  putrefaction  of  pyothorax 
may  prove  quickly  fatal  by  septic  poisoning.  External  pointing  may  occur 
at  almost  any  part  of  the  thorax,  but  is  naturally  most  common  where  the 
wall  is  thinnest.    If  the  anterior  wall  of  a  thorax  be  held  between  the  eye 
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and  the  light,  a  spot  in  the  fifth  space  between  the  edges  of  the  rectus,  pec- 
toralis  map,  and  ext.  oblique,  and  another  in  the  second  space  close  to  the 
sternum,  will  be  found  translucent ;  in  thin  subjects,  other  spaces  close  to 
the  sternum  are  also  translucent,  and  these  spots,  especially  the  fifth  (J. 
Marshall)  and  the  second,  are  most  often  chosen. 

Rarely,  a  pyothora x  pierces  the  diaphragm  and  causes  an  abscess  beneath  it, 
or  bursts  into  the  stomach  or  intestines ;  or  it  descends  behind  the  diaphragm, 
and  points  in  the  loin,  like  a  lumbar  spinal  or  perirenal  abscess ;  or  runs 
along  the  psoas  to  the  groin,  or  even  the  popliteal  space,  being  connected  with 
its  source  by  a  narrow  track.  Such  cases  are  very  difficult  of  recognition, 
and  opening  the  abscess  low  down  only  is  likely  to  give  but  imperfect 
drainage. 

Mode  of  Cure. — The  effect  of  fluid  in  the  pleura  is  to  drive  the  lung,  sup- 
posing adhesions  to  be  absent,  backward  and  inward  upon  its  root,  resonance 
and  breath-sounds  remaining  longest  in  the  vertebral  groove ;  upon  the  sur- 
face of  the  pleura  lymph  is  deposited,  and  its  substance  becomes  infiltrated, 
until,  in  cases  of  months'  and  years'  standing,  it  may  be  an  inch  thick. 
Obviously,  as  cure  must  take  place  by  the  meeting  and  adhesion  of  the  visceral 
and  parietal  layers,  this  thickening  of  the  pleura  should  be  anticipated  by 
early  evacuation  of  fluid,  whatever  its  nature  may  be.  In  tapping  a  recent 
pleurisy,  one  commonly  feels  the  lung  touch  the  canula  toward  the  end  of 
the  flow ;  it  has  expanded  considerably  at  once  under  the  atmospheric 
pressure,  and  continues  to  do  so  if  the  fluid  left  is  now  absorbed.  But  this 
cannot  happen  once  the  pleura  is  considerably  thickened,  nor  when  its 
cavity  is  open ;  then  the  visceral  layer  must  be  drawn  out  to  the  parietal,  or 
vice  versa,  by  the  contraction  of  granulation  tissue  in  the  angles  of  the 
cavity ;  and  the  existence  of  patches  of  adhesion  previous  to  the  pleurisy 
favors  recovery,  by  preventing  wide  separation  of  the  pleural  layers,  and  by 
subsequently  furnishing  many  angles  in  which  inflammatory  tissue  can  exer- 
cise its  force.  As  a  result  of  its  contraction,  the  collapsed  lung  may  be  more 
or  less  expanded,  and  this  may  be  aided  by  systematic  expiratory  efforts 
with  the  glottis  closed — as  in  coughing,  when  air  from  the  sound  lung  is 
probably  forced  into  the  bronchi  of  the  collapsed  one — and  also,  it  is  said, 
by  inspiration  of  compressed  air ;  but  its  chief  effect  is  to  draw  up  the  dia- 
phragm, which  adheres  all  round  to  the  lower  ribs,  to  draw  over  the  struct- 
ures in  the  superior  and  middle  mediastina — the  sound  lung  hypertrophying 
to  permit  the  movement — and  to  drag  the  ribs  down  and  in.  The  effect  of 
this  action  is  to  produce  a  lateral  curve  of  the  dorsal  spine  (p.  472),  concave 
towards  the  affected  side,  with  compensatory  curves  in  the  lumbar  and 
cervical  regions.  In  many  cases  fortunately  the  apex  is  adherent,  otherwise 
it  is  most  difficult  for  the  surfaces  to  come  into  contact  here ;  for  it  is 
shrunken,  driven-  down  and  in,  the  structures  of  the  superior  mediastinum 
are  fixed,  the  short  upper  ribs  can  fall  in  but  little,  and  the  rising  of  the 
diaphragm  has  little  or  no  effect.  From  all  of  which  it  appears  that,  ordi- 
narily, the  cavity  left  by  a  collapsed  lung  is  closed  first  below  and  last  above, 
and  that  lung  touches  the  ribs  behind  sooner  than  in  front.  The  prognosis 
is  much  better  in  children  than  in  adults,  owing  to  the  greater  elasticity  of 
their  bones  and  tissues,  and  their  greater  recuperative  power.  Any  bagging 
in  the  cavity  will  resist  the  action  of  the  inflammatory  tissue,  and  must  be 
relieved  ;  but  in  many  cases  a  state  is  arrived  at,  in  which,  in  spite  of  per- 
fect drainage,  a  cavity  ceases  to  diminish.  A  certain  amount  of  tension,  as 
is  well  known  from  the  example  of  the  callous  ulcer  of  the  leg,  inhibits  the 
growth  of  granulations,  and  the  only  way  of  obtaining  a  cure,  when  this 
point  is  reached,  is  by  finding  some  means  of  lessening  the  tension,  such  as  a 
circular  cut,  or  several  short  ones,  round  an  ulcer.    In  the  chest  this  means 
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is  provided  by  the  operation  of  excision  of  ribs,  which  allows  the  superficial 
parts  to  fall  in  upon  the  lung. 

Treatment. — Empyemata  causing  little  trouble  in  chronic  phthisis  are 
best  left  alone ;  and  cases  in  which  expectoration  or  discharge  by  stomach 
or  bowel  is  leading  to  a  cure  need  not  be  treated.  But  if  diminution  of  the 
cavity  is  very  slow,  or  ceases,  treatment  should  not  be  postponed  lest  the 
lung  become  firmly  bound  down. 

It  is,  as  a  rule,  advisable  to  begin  treatment  by  aspiration,  and  to  repeat 
it  if  the  pus  reaccumulates  but  slowly,  and  is  then  more  serous  in  character. 
A  single  aspiration  may  cure,  or  three  or  four  may  be  required.  Godlee 
reports  four  of  thirty  children,  and  two  of  twenty  adults,  thus  cured.  These 
attempts  must  not  be  too  long  continued,  lest  firm  adhesions  bind  down  the 
lung. 

Aspiration  having  failed,  or  being  for  some  reason  unsuitable,  a  pyothorax 
must  be  incised  and  drained  like  an  ordinary  abscess.  When  the  disease  is 
localized  there  is  no  choice  as  to  the  point  of  opening ;  but  when  it  is  uncir- 
cumscribed  the  fourth  or  fifth  space  in  the  axillary  line  is  probably  the  best, 
the  object  being  to  find  that  spot  which  will  afford  efficient  drainage  for  the 
longest  time.  As  above  shown,  an  opening  low  down  and  behind  is  soon 
occluded  by  the  rising  diaphragm ;  higher  up  the  posterior  parts  of  the  ribs 
are  thickly  covered  by  muscle  and  by  the  scapula,  and  the  lung  probably 
adheres  here  and  in  front  sooner  than  towards  the  lateral  line;  the  point 
named  drains  the  side  well,  especially  when  the  patient  lies  upon  it,  as  he 
usually  does;  and  it  is  as  near  to  the  apex — the  point  which  usually  adheres 
last — as  we  can  conveniently  go.  Marshall  recommends  the  thin  spot  in  the 
fifth  space  as  the  seat  of  election,  in  imitation  of  Nature;  and  cases  do  very 
well  which  are  opened  here.  But  it  is  a  little  far  forward  for  drainage,  and, 
if  thinness  of  wall  determines  the  pointing  here,  Nature's  leading  loses  in 
authority.    It  is  chiefly  in  adults  that  the  point  of  opening  is  so  important. 

When  an  empyema  is  pointing,  it  is  best  to  open  it  here,  and,  if  the  situa- 
tion is  unsatisfactory,  to  pass  a  probe  through  the  opening  and  cut  down 
upon  it  at  the  seat  of  election.  It  is  often  very  difficult  to  find  the  track  by 
which  pus  has  escaped  beneath  the  skin,  but  the  exact  path  is  of  no  conse- 
quence— another  is  so  easily  made. 

When  the  original  opening  is  made  at  the  seat  of  election,  bagging  may 
occur  in  some  corner,  as  below  and  behind,  and  necessitate  a  temporary 
counter-opening  here. 

Operation. — Chloroform  should  be  given  in  preference  to  ether,  anaesthesia 
being  desirable  if  any  bone  is  to  be  excised;  simple  incision  in  a  recent  case 
gives  little  pain,  and  this  may  be  prevented  by  subcutaneous  injection  of 
cocaine  (R.  W.  Parker).  Godlee  advises  that  no  anaesthetized  patient  shall 
be  turned  much  on  to  the  sound  side,  especially  if  expectorating  the  pus,  for 
it  may  run  across  and  fill  the  bronchi  on  the  sound  side.  Free  access  to  the 
side,  and  in  dorsal  decubitus,  is  afforded  by  separating  two  high  tables  oppo- 
site the  part. 

For  simple  incision  feel  for  the  lower  boundary  of  the  space,  draw  the 
skin  here  down  on  to  the  rib  and  make  a  cut  one  and  a  half  to  two  inches 
long  through  it;  now  let  it  return,  and  thrust  a  pair  of  closed  sinus-forceps, 
guarded  by  a  finger  half  an  inch  from  the  point,  into  the  thorax,  just  above 
the  rib;  open  the  blades  and  withdraw  the  forceps,  thus  tearing  a  wound, 
which  may  be  enlarged  by  stouter  dressing- forceps  or  the  finger.  Many  use 
a  director  to  pierce  the  wall,  but  the  more  pointed  forceps  enter  more  easily. 
Whore  there  is  but  little  fluid,  it  will  be  necessary  to  make  a  free  incision, 
and  dissect  through  the  layers  above  the  rib.  A  finger  should  be  introduced 
through  the  open  pleura,  and  the  cavity  carefully  explored,  for  the  exact 
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position  of  the  lung  and  the  presence  of  adhesions  are  points  of  much  im- 
portance in  after-treatment  and  prognosis.  Masses  of  lymph  may  be  felt 
and  removed. 

When  this  exploration  cannot  be  thoroughly  effected  on  account  of  close- 
ness of  the  ribs,  three-fourths  to  one  inch  of  one  of  these  should  be  excised 
(Godlee).  In  two-year-old  children  it  is  usually  possible  to  push  a  finger  of 
moderate  size  between  two  ribs  ;  but  as  excision  of  a  bit  of  rib  renders  drain- 
age easier,  and  in  no  way  complicates  matters,  some  surgeons  always  perform 
it.  The  cut  must  then  be  two  to  three  inches  long,  and  directly  on  to  the 
bone ;  the  periosteum  is  separated  with  a  slightly  curved  elevator  from  the 
surfaces  and  borders,  much  care  being  used  at  the  lower  edge  (intercostal 
vessels);  and  the  bone  is  divided  in  two  places  with  a  pair  of  curved  cutting 
forceps  or  a  fine  saw.  A  cut  is  now  made  through  the  periosteum  and  pleura, 
and  a  large  rubber  tube,  two  to  three  inches  long,  is  introduced ;  externally 
it  is  split  into  four  equal  pieces,  and  these,  having  been  passed  through  a 
shield  of  stout  sheet-rubber,  are  fixed  to  it  by  wire  sutures  tied  on  the  aspect 
away  from  the  chest  (E.  B.  Baxter);  it  is  thus  prevented  from  slipping 
into  the  chest.  When  more  than  one  aperture  is  made,  a  separate  tube  should 
be  used  for  each. 

Antiseptic  dressings  and  the  spray  should  invariably  be  used,  even  when 
the  pus  is  fetid  ;  it  often  becomes  inoffensive  after  a  few  dressings,  which 
should  be  frequent.  Under  these  circumstances  many  surgeons  wash  out 
the  pleura  with  large  quantities  of  antiseptic  lotions — Condy,  iodine  (gj  and 
Oj),  or  chloride  of  zinc  (1-15,  1-30,  Konig);  but  several  cases  of  sudden 
death  during  injection  of  the  pleura  have  been  recorded ;  and,  though  all 
have  occurred  in  old  cases  which  have  been  injected  many  times  before, 
there  seems  to  be  no  reason  why  a  first  injection  should  not  prove  fatal ; 
no  cause  has  been  discovered. 

The  opening  tends  strongly  to  contract ;  a  tube  must  be  kept  in,  in 
adults,  till  discharge  has  almost  stopped  ;  in  children,  two  to  three  weeks 
generally  suffice.  After  its  removal  the  wound  soon  closes,  and  should 
bagging  now  occur,  cough,  pain,  general  disturbance,  and  fever,  indicate  it ; 
put  in  the  tube  again  at  once.  Godlee  advises  that  cases  of  empyema 
should  sit  up  and  move  about  as  soon  as  possible. 

After  incision,  with  or  without  excision  of  a  rib,  a  little  necrosis  of  a  rib 
may  result.  In  the  former  case  the  edge  of  the  lower  ribs  is  almost  always 
bare  after  a  day  or  two  of  contact  with  the  tube,  but  it  granulates,  and  the 
ribs  generally  become  connected  by  a  pillar  of  bone  on  either  side  of  the 
tube.  After  excision,  new  bone  is  quickly  formed  by  the  periosteum,  and 
three  ribs  are  usually  welded  together. 

In  a  certain  number  of  cases,  in  children  as  well  as  in  adults,  a  fistula 
remains  for  months  or  years;  it  may  lead  to  no  cavity  or  to  a  small  or 
large  one ;  the  discharge  may  be  much  or  little,  and  the  time  of  onset  of 
albuminoid  disease  will  vary  with  this,  but  it  is  sure  to  come  sooner  or 
later — perhaps  only  after  many  years,  during  which  active  w'ork  has  been 
possible ;  consequently,  these  cases  must  be  treated  so  soon  as  it  is  clear  that 
healing  is  arrested.  If  there  is  any  reason  to  suspect  bagging,  a  counter- 
opening  should  be  made  at  a  favorable  spot.  Should  healing  still  not 
occur,  recourse  must  be  had  to  treatment  which  Roser,  Schede,  and  Est- 
lander  have  been  working  out  separately,  viz.,  excision  of  the  ribs  and  pleura 
bounding  the  sinus  or  cavity  externally,  and  the  laying  down  of  the  skin 
upon  the  lung. 

Thoracoplasty  (Estlander). — The  surgeon  must  first  acquaint  himself 
with  the  form  and  extent  of  the'cavity,  by  exploring  it  with  his  finger  at  the 
time  of  operation,  a  bit  of  rib  being  removed,  if  necessary.    The  bones 
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covering  the  cavity  externally  must  now  be  exposed  as  fully  as  possible, 
by  raising  a  flap  upward  or  forward,  or  by  two  or  three  incisions  parallel 
to  the  ribs,  each  admitting  the  removal  of  the  bone  over  which  it  lies,  and  of 
one  above  and  below  it ;  or  by  L,  T,  or  Z  cuts.  Muscle  superficial  to  the 
ribs  may  be  raised  or  left  as  is  most  convenient.  Bleeding  is  often  free 
from  a  number  of  small  vessels  during  the  raising  of  the  flap,  and  must 
be  dealt  with  by  sponge-pressure.  The  periosteum  of  each  rib  is  now 
separated  so  far  as  to  allow  the  bone  corresponding  to  the  cavity  to  be  ex- 
cised by  division  with  forceps  at  either  end.  Then  part,  or  all,  of  the  thick 
pleura,  with  the  intercostal  muscles  and  periosteum,  is  cut  away  with  scis- 
sors, any  vessels  which  bleed  being  easily  tied.  The  cavity  is  now  carefully 
examined,  pockets  of  pus  opened  up,  adherent  lymph  removed,  and  the  sur- 
face disinfected  with  chloride  of  zinc  or  sublimate  lotion  and  iodoform,  and 
the  skin -flap  laid  down  upon  the  lung,  fixed  by  a  few  sutures,  drainage  pro- 
vided, and  an  antiseptic  dressing  so  applied  as  to  maintain  contact.  The 
weak  point  in  this  operation  is  that  it  has  hitherto  failed  to  deal  with  the 
upper  ribs,  which  are  so  deep,  and  have  such  important  relations ;  and  it 
is  at  the  apex  that  a  cavity  is  most  likely  to  remain  irremediable.  If 
smaller  portions  of  ribs  than  above  directed  are  excised,  or  if  the  perios- 
teum is  left,  a  dense  plate  of  new  bone  forms  before  the  flap  and  lung 
are  united.    This  operation  may  require  to  be  repeated  twice  or  thrice. 

With  regard  to  purification  of  the  surfaces,  Godlee  points  out  that  we 
probably  are  open  to  the  same  danger  as  in  injecting  the  pleura,  for  filaments 
of  the  vagus  and  sympathetic  must  suffer  severely. 

When  a  cavity  is  unavoidably  left,  a  tube  must  always  be  worn,  and  if 
the  discharge  is  fetid,  siphon-injection  through  a  tube  too  small  to  fill  the 
fistula  will  probably  be  necessary.  For  further  details  see  Godlee,  Lancet, 
January,  1886. 

Pneumonectomy. — The  surgery  of  the  lung  itself  is  still  in  embryo.  Por- 
tions of  one  lung  and  both  apices  were  many  times  removed  in  sheep,  dogs, 
and  cats,  by  Domenico  Biondi,  and  with  invariable  success.  After  extirpa- 
tion of  one  whole  lung,  he  obtained  fifty  per  cent,  of  recoveries.  In  a  subse- 
quent series  of  experiments,  Biondi  infected  portions  of  lung  with  tubercle, 
and,  after  some  weeks,  when  signs  of  the  disease  had  developed,  he  removed 
the  diseased  lung,  and  none  of  the  animals  died  of  tuberculosis.  We  believe 
that  extirpation  of  part  of  the  lung  has  been  attempted  only  once  in  man, 
and  then  with  a  speedily  fatal  result. 

Pneumonotomy  has  now  been  frequently  performed,  chiefly  in  cases  of 
basic,  but  also  in  some  apical,  cavities  from  phthisis,  pneumonia,  and  foreign 
bodies ;  it  has  proved  very  beneficial  in  cases  of  putrid  bronchiectasis  with 
sacculation,  and  in  gangrene,  expectoration  being  checked  or  stopped  even 
when  cure  has  not  resulted. 

The  diagnosis  of  a  cavity,  based  upon  physical  signs,  is  rendered  accurate 
by  exploratory  puncture  with  a  rather  large  aspirator-needle  thrust  slowly 
forwards  under  slight  vacuum-pressure  ;  and  a  cavity  having  been  found,  it 
may  be  opened  by  thrusting  a  large  trocar  alongside  of  the  needle  and  tying 
its  canula  in,  or  a  drainage-tube  may  be  passed  into  the  cavity  and  the 
canula  withdrawn  over  it  (Gould,  Trans.  Med.  Chir.,  1884).  In  other  cases 
Hilton's  method  has  been  adopted.  Koch,  of  Dorpat  (D.  med.  Wochenschr., 
1882,  No.  32),  has  operated  more  boldly  than  most  surgeons,  thrusting  a 
thermocautery  through  the  lower  lobe  from  the  axilla  to  the  mediastinum  (!) 
and  making  two  or  three  such  punctures,  though  not  upon  the  same  day, 
after  resection  of  a  rib.  He  washed  out  large  cavities  with  thymol  solution. 
His  results  in  two  cases  were  favorable. 

It  is,  of  course,  important  that  the  pleura  should  be  adherent  at  the  seat 
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of  operation  ;  where  this  is  not  so,  Dr.  Biss  has  suggested  operation  a  deux 
temps,  the  two  layers  of  pleura  being  sewn  together  on  the  first  occasion ;  or 
the  parietal  pleura  might  be  exposed  and  irritated. 

Cavities  in  lungs  have  been  injected  through  a  fine  canula  with  antiseptics, 
especially  dilute  tinct.  iodi,  in  phthisis;  and  with  tannin  in  cases  of  haemop- 
tysis (Theodore  Williams). 

Paracentesis  of  the  pericardium  may  be  required  in  cases  of  hydrops 
pericardii,  pericarditis  with  effusion,  and  dropsy  persisting  after  pericarditis. 
It  is  always  performed  with  the  aspirator ;  and  a  needle  -^th  inch  in  diame- 
ter should  be  used — or  -g^th  inch  if  there  is  doubt  as  to  the  presence  of  fluid. 
With  the  latter  the  heart  may  be  punctured  with  little  danger  (Dieulafoy). 
The  puncture  is  made  in  the  fourth  or  fifth  space,  one  or  two  inches  from  the 
sternum,  and  the  needle  is  pushed  steadily  backward  with  the  vacuum  turned 
on  till  fluid  runs ;  it  must  then  be  held  motionless  whilst  the  fluid  is  slowly 
removed. 

Pericardiotomy  has  been  performed  three  times  for  purulent  pericarditis 
— see  S.  West,  Trans.  Path.  Soc,  1884 — successfully  in  two  cases  of  the  so- 
called  idiopathic  form,  whilst  death  occurred  in  a  pyaemic  case.  Rosenstein, 
the  first  operator,  washed  out  the  sac  freely,  and  West  thinks  the  three  cases 
show  that  the  pericardium  may  be  opened  and  drained  with  as  little  risk  as 
the  other  serous  membranes. 

Trephining  of  the  sternum  has  been  performed  to  effect  drainage  and 
disinfection  in  cases  of  suppuration  in  the  anterior  mediastinum,  which  may 
arise  by  extension  of  spontaneous  or  traumatic  inflammation  beneath  the 
third  layer  of  the  cervical  fascia,  as  well  as  from  injuries  and  diseases  of  the 
sternum.  The  suppuration  tends  to  spread  to  the  pericardium  and  pleurae, 
and  is  very  fatal. 


CHAPTER  XXXIX. 

THE  SUBGEBY  OF  THE  ABDOMEN. 

General  Remarks. — But  a  few  years  ago  the  peritoneum  was  almost 
sacred  from  the  surgeon's  knife,  so  fatal  were  wounds  of  the  abdominal 
cavity ;  now  it  is  bruised,  torn,  cut,  or  burnt,  every  day,  and,  relatively,  with 
impunity.  Formerly  the  great  majority  of  the  cases  in  which  the  peritoneum 
was  opened  died  of  septic  peritonitis  or  of  acute  septicaemia ;  and  the  peri- 
toneum, together  with  other  serous  membranes,  was  believed  to  have  quali- 
ties rendering  it  more  prone  to  inflame  than  other  tissues ;  i.  e.,  the  fault 
was  said  to  lie  in  the  membrane  and  not  in  the  surgeon.  The  dissipation  of 
this  error  is  due  chiefly  to  the  clinical  successes  of  ovariotomists.  They  dis- 
covered practically  how  the  above  fatal  complications  might  be  avoided ; 
and  the  rationale  of  their  practice  was  explained,  and  the  practice  itself 
improved,  by  Lister's  views  as  to  the  nature  of  traumatic  inflammation, 
and  by  Wegner's  experiments  upon  the  peritoneum  {Arch.  f.  Klin.  Chir., 
xx.  p.  351). 

The  peritoneum  and  serous  membranes  in  general  have  peculiarities  which 
it  is  most  important  to  know ,  but  they  do  not  separate  these  membranes 
from  other  tissues.  The  peritoneum  is  a  thin,  moderately  vascular  membrane, 
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of  extent  not  much  less  than  that  of  the  skin — only  320  square  centimetres 
in  one  case  (Wegner).  It  is  moist,  and  covers  a  number  of  very  vascular 
nervous  organs  ;  consequently,  heat  is  lost  with  great  rapidity  when  the  peri- 
toneum is  exposed  ;  and,  as  secondary  results,  the  body  temperature  falls, 
the  intestines  are  paralyzed,  and  pulse  and  respiration  depressed.  An  ice- 
bag  laid  on  a  rabbit's  intestines,  or  the  injection  of  cold  fluids,  stops  the  heart 
at  once,  but  both  pulse  and  respiration  are  unaffected  by  the  exposure  of  the 
intestines  for  hours  to  warm  vapor.  Wegner  next  showed  that  the  peritoneum 
was  able  to  absorb  in  one  hour  fluid  equal  to  one-eighth  the  body-weight,  or 
a  quantity  equal  to  the  body-weight  in  two  days ;  and  the  lymphatics  which 
remove  it  are  so  near  the  thoracic  duct,  that  poisons  injected  into  the  peri- 
toneum act  almost  as  quickly  as  when  injected  into  veins.  Septic  products 
could  not  be  placed  under  more  favorable  conditions  to  produce  their  effects. 
This  power  of  absorption  varies  with  the  intra-abdominal  pressure ;  thus, 
more  of  200  than  of  150  grammes  of  fluid  will  be  absorbed  in  an  hour. 
Normally,  transudation  is  more  than  balanced  by  absorption  ;  but  any  en- 
during severe  irritation  of  the  membrane  and  lowering  of  intra-abdominal 
pressure  by  wound  of  the  wall  or  removal  of  a  tumor  may  reverse  these  con- 
ditions, for  very  large  quantities  of  fluid  may  then  transude  in  a  short  time, 
and  absorption  soon  becomes  further  impeded  by  blocking  of  the  stomata  by 
fibrin,  etc. 

There  is  normally  no  peritoneal  fluid  free  in  the  cavity.  This  fluid  is 
very  like  serum,  and  highly  putrescible.  Wegner  has  shown  that  unfiltered 
air  may  be  blown  through  the  peritoneum  for  considerable  periods  without 
ill-effect,  and  every  case  of  dropsy  shows  that  putrescible  fluid  may  accumu- 
late in  the  cavity  and  cause  no  irritation ;  but  if  putrescible  and  unpurified 
fluid,  as  serum  or  milk,  be  introduced  into  the  peritoneum,  it  is  quickly 
decomposed  and  excites  irritation,  unless  its  quantity  is  kept  below  that 
which  the  peritoneum  can  speedily  remove.  In  the  latter  case,  non-irritant 
ptomaines  may  have  formed  previous  to  absorption,  or  infective  organisms 
may  be  taken  up  with  the  fluid  into  the  blood,  the  result  being  septicaemia 
of  the  most  acute  and  fatal  kind,  whilst  the  peritoneum  shows  little  or  no 
sign  of  inflammation. 

The  intensely  infective  nature  of  septic  peritonitis  has  been  only  too  often 
proved  by  the  effects  of  inoculation  of  the  inflammatory  products  upon  the 
hands  of  pathologists  (p.  203),  and  also  by  many  series  of  experiments  upon 
animals.    Such  fluids  swarm  with  organisms — cocci  and  rods  usually. 

It  would  seem,  therefore,  that  to  account  for  the  chief  causes  of  death  after 
wound  of  the  peritoneum,  viz.,  peritonitis  and  septicaemia,  two  conditions  are 
necessary :  (1)  the  presence  of  organisms,  which  probably  vary  much  in  nature 
and  are  not  necessarily  infective ;  and  (2)  the  presence  of  a  soil  suitable  for 
their  growth.  Organisms  usually  enter  by  a  breech  of  either  the  parietal  or 
visceral  surface  of  the  peritoneum  ;  but  intestine,  which  is  injured  or  inflamed 
throughout  its  thickness,  almost  certainly  permits  their  passage  through  its 
wall.  They  may  be  brought  to  the  peritoneum  by  the  circulation,  as  in 
pyaemia,  perhaps  entering  the  cavity  with  the  natural  secretion  ;  or,  rarely, 
they  may  reach  the  membrane  through  lymphatic  or  venous  channels,  con- 
necting it  with  the  surface  when  this  is  the  seat  of  infective  inflammation. 
As  to  the  soil,  this  is  usually  peritoneal  exudation  or  blood  ;  but  to  an  in- 
fective organism  such  dead  material  is  probably  not  essential  even  at  the 
start,  though  the  irritation  of  its  growth  in  the  peritoneal  surfaces  soon  ex- 
cites free  secretion. 

Lastly,  it  must  be  noted  that  an  irritant,  which  has  gained  access  to  the 
peritoneum,  will  be  carried  from  its  original  situation  by  vermiform  move- 
ments, by  movements  due  to  respiration,  to  the  emptying  of  viscera,  change 
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of  position,  or  drainage  of  fluid  from  point  to  point.  Thus  an  irritant  is 
spread  over  th6  surface  of  the  peritoneum. 

The  above  statement  has  been  thought  necessary,  before  speaking  of  the 
injuries  and  diseases  of  the  abdomen,  together  with  the  operations  that  they 
require,  in  order  that  we  may  infer  from  it  the  general  rules  that  have  long 
guided  us  in  all  surgically  inflicted  wounds  of  the  abdominal  cavity,  and 
which  are  now  being  more  and  more  acted  upon  in  cases  of  injury. 

As  before  said,  the  dangers  of  wounds  of  the  peritoneum  are  by  no  means 
special  to  them,  but  owing  to  physical  conditions  they  reach  their  maximum 
here.  They  are:  Infection  of  the  peritoneum  ;  the  presence  of  putrescible 
fluid  in  the  cavity  ;  great  loss  of  heat ;  nervous  shock  and  hemorrhage ;  and 
the  chief  causes  of  death  after  such  wounds  are  septicaemia,  with  or  without 
peritonitis,  and  collapse.  To  avoid  these  dangers  it  is  necessary :  (1)  To 
render  aseptic  the  skin  about  the  wound,  the  hands  of  the  surgeon  and  of 
his  chief  assistant  who  stands  opposite  to  him,  all  instruments,  and  especi- 
ally all  sponges.  Previous  to  the  operation  these  should  have  been  lying  in 
1  in  20  carbolic ;  and  during  it  they  must  be  cleansed,  by  simple  squeezing, 
to  remove  all  fluid  or  blood,  then  rinsing  in  hot  1  in  40  carbolic  or  in  1  in 
1000  sublimate,  and  finally  wringing  very  dry  in  a  fomentation  wringer,  that 
as  little  as  possible  of  the  antiseptic  may  enter  the  peritoneum.  (2)  It  is 
very  doubtful  whether  the  spray  should  be  used  to  purify  the  air,  for,  even 
when  the  carbolic  is  hot,  the  spray  is  cold  and  chills  the  peritoneum  greatly, 
and  a  quantity  of  carbolic  acid,  which  may  cause  poisoning,  enters  the  ab- 
domen. Putrefactive  and  infective  organisms  not  being  common  in  most 
air,  and  it  being  certain  that  the  peritoneum  can  deal  with  the  former  by 
absorption  if  there  is  no  quantity  of  putrescible  fluid  present  in  which  they 
can  grow,  it  is  found  practically  that  the  results  of  operations  without  the 
spray  are  quite  as  good  as,  if  not  better  than,  those  performed  with  it.  The 
spray  seems  to  kill  by  shock  and  poisoning  about  as  many  as  it  saves  from 
septicaemia.  (3)  When  after  an  injury  or  during  the  course  of  an  operation 
a  breach  of  the  peritoneal  surface,  such  as  would  lead  to  septic  infection 
(from  gastro-intestinal  tract)  or  intense  chemical  irritation  (gall-bladder, 
bladder,  ruptured  ovarian  cyst)  of  it,  is  found  or  accidentally  made,  means 
must  be  taken  to  close  such  opening  or  to  insure  that  any  extravasation 
shall  occur  through  a  wound  in  the  abdominal  wall.  Any  part  of  the  peri- 
toneum already  infected  and  perhaps  inflamed  must  be  scrupulously  cleaned 
with  sponges  and  some  antiseptic.  Should  the  whole  or  greater  part  of  the 
peritoneum  be  infected  (diffuse  peritonitis),  it  is  best  to  adopt  the  plan,  re- 
commended by  Lawson  Tait  and  others,  of  flushing  the  peritoneum  repeat- 
edly with  warm  water  until  this  returns  clear  ;  thymol  or  boracic  lotion  may 
be  used,  but  carbolic,  when  of  efficient  strength,  is  too  poisonous,  and  when 
weaker,  is  more  dangerous  than  water.  When  a  collection  of  infective  fluid 
is  opened  between  coils  of  intestine,  every  precaution  in  the  way  of  sponges 
packed  around  should  be  taken  against  its  escape  into  other  parts  of  the  ab- 
domen. The  opening  of  any  viscus  should,  whenever  possible,  be  performed 
outside  the  peritoneum,  the  wound  being  temporarily  closed  and  protected 
by  guards.  (4)  Whenever  it  is  doubtful  whether  any  infected  surface  has 
been  efficiently  disinfected,  when  portions  of  bowel  have  been  seriously  dam- 
aged in  separating  adhesions  or  otherwise,  and  especially  if,  in  this  case, 
much  early  exudation  is  to  be  expected,  a  large  rubber  or  glass  tube  should 
be  passed  to  the  doubtful  surface  or  to  the  deepest  neighboring  hollow — 
thus  rendering  the  way  out  the  easiest  for  exudation — and  retained  until 
the  oozing  has  ceased.  (5)  When  drainage  is  not  thus  rendered  advisable, 
the  final  step  is  to  sponge  the  peritoneum  till  the  sponges  remain  dry  and 
unstained.    Special  attention  must  be  paid  to  dependent  parts,  and  sponges 
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held  in  forceps  are  usually  necessary  to  cleanse  Douglas's  pouch.  (6)  The 
operation-room  should  contain  no  unnecessary  furniture,  no  carpets,  curtains, 
or  things  likely  to  harbor  dust.  Some  days  previously  the  walls  and  ceiling 
should  have  been  cleaned,  and  the  floor  scrubbed  ;  carbolic  or  sublimate 
lotion  should  finally  be  used.  Ventilation,  light,  and  drainage  should  be 
satisfactory  ;  cceteris  paribus,  country  is  better  than  town  for  an  operation. 
(7)  The  temperature  of  the  room  should  be  60°  to  65°  for  the  operation. 
As  above  said,  the  sponges  should  be  warm.  The  intestines  and  other  vis- 
cera should  be  kept  by  the  assistant  as  much  as  possible  within  the  abdo- 
men ;  when  unavoidably  protruded  they  should  be  covered  by  large  warm 
flat  sponges  or  a  linen  towel  folded  in  several  layers  and  wrung  out  of  1  in 
40  carbolic.  All  fluids  introduced  into  the  abdomen  for  purposes  of  cleans- 
ing, especially  if  used  in  large  quantity,  should  be  at  98°  to  100°  F.  (8) 
Everything  likely  to  be  wanted  should  be  ready,  and  the  assistants  should 
know  their  duties  before  commencing.  The  surgeon  should  perform  his 
part  as  quickly  as  he  can,  compatibly  with  good  and  accurate  work — for 
time  is  an  element  in  the  production  of  shock  coequal  with  cooling  and  nerve 
injury  ;  and  the  longer  an  anaesthetic  acts,  the  more  severe  will  be  its  effects. 
(9)  Hemorrhage  must  be  most  carefully  checked  by  ligature,  cautery,  or 
liq.  ferri  perchlor. ;  before  closing  the  abdomen  every  cut  or  torn  surface 
must  be  carefully  examined,  for  even  small  vessels  in  the  warmth  of  the  ab- 
dominal cavity  will  bleed  freely  as  the  heart-force  rises,  and  coagulation  in 
the  peritoneum  may  be  long  postponed.  To  facilitate  the  finding  of  small 
bleeding  points,  especially  in  the  omentum,  it  is  best  to  spread  out  the  part 
upon  a  white  guard.  (10)  Immediate  union  of  the  wound  in  the  abdominal 
wall  is  of  great  importance,  both  as  a  protection  against  infection  and  to 
lessen  the  chance  of  hernia.  To  obtain  this,  Sir  Spencer  Wells  threads  with 
a  straight  needle  at  either  end  eighteen-inch  pieces  of  thin  strong  Chinese 
silk  thoroughly  carbolized,  and  passes  each  needle  from  within  the  abdomen 
through  peritoneum  and  skin,  skipping  the  rectus,  about  one-third  of  an 
inch  from  the  cut  edge.  Others  use  but  one  needle,  start  with  the  skin  on 
one  side,  protect  the  intestines  with  their  fingers,  and  include  all  the  struc- 
tures of  the  wall  in  the  deep  stitches.  These  lie  about  one-half  to  two-thirds 
of  an  inch  apart,  and  superficial  sutures  are  inserted  between  them.  All 
deep  stitches  must  be  passed  before  any  is  tied  ;  and  during  their  insertion 
it  is  well  to  cover  the  intestines  with  a  flat  sponge  to  protect  them,  keep 
them  in  the  abdomen,  and  catch  any  blood  from  the  suture  punctures.  The 
sponge  is  withdrawn  just  before  the  wound  is  rendered  too  small  to  prevent 
it ;  and  a  final  swab-out  is  then  given  to  the  peritoneum.  In  tying  the 
stitches  bring  the  peritoneum  and  skin  together  accurately  and  closely, 
watching  that  no  intestine  or  omentum  becomes  entangled.  We  believe 
that,  with  a  wound  of  any  length,  it  is  best  to  sew  the  peritoneum  with  a 
continuous  catgut  suture,  to  unite  muscle  and  tendon  by  stout  silver  wire 
sutures  (to  be  left  in),  and  the  skin  by  continuous  fine  wire  suture.  (11) 
Some  form  of  antiseptic  dressing  is  applied  ;  carbolic  gauze  as  a  deep  dress- 
ing and  some  wool  is  best.  It  must  be  thick  if  the  cavity  is  drained.  It  is 
an  excellent  plan  to  keep  this  in  place  with  wide  elastic  webbing  wound 
round  the  abdomen  ;  this  supports  the  stitches  perfectly,  tends  to  keep  the 
affected  parts  at  rest  and  to  maintain  intra-abdominal  pressure.  Under  it,  I 
have  obtained  a  radical  cure  of  a  large  umbilical  hernia  in  spite  of  a  most 
violent  and  frequent  cough.  (12)  All  sponges  and  instruments  used,  especi- 
ally clamp-forceps,  should  be  counted  before  the  operation  and  before  the 
closure  of  the  wound  ;  such  things  have  several  times  been  left  in  the  ab- 
domen. 
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After-treatment. — Place  the  patient  in  bed  on  the  back,  with  the  head 
low.  Combat  shock  by  warmth,  and  if  stimulants  are  required,  give  them 
subcutaneously  and  by  rectum,  rather  than  by  mouth.  If  possible,  let  the 
patient  sleep  off  the  effect  of  the  anaesthetic,  for  it  is  very  important  to  avoid 
vomiting.  To  this  end  Sir  S.  Wells  recommends  that  bichloride  of  methyl- 
ene be  used  as  the  anaesthetic ;  and  abstinence  from  food  for  some  hours  be- 
fore the  operation  should,  as  usual,  be  practised.  To  combat  vomiting  and 
retching,  give  ice,  iced  soda-water,  or  champagne  in  small  quantities  by 
mouth ;  bromide  of  potassium  gr.  xv.  ad  aq.  §ij  or  ac.  hydrocyan.  dil.  % 
iij-v.  When  the  patient  is  weak  and  exhausted,  small,  nutrient  enemata 
often  stop  vomiting.  Very  little  food  should  be  given  for  two  or  three  days 
— only  slops  and  ice  ;  none,  if  the  patient  is  sick.  In  women,  to  avoid  dis- 
turbance, the  urine  must  for  some  days  be  drawn  off  without  exposure  every 
six  hours.  The  bowels  may  be  left  alone  or  confined  by  opium,  if  there  is  any 
special  reason  to  fear  peritonitis,  unless  Tait's  teaching  (see  below)  is 
accepted ;  they  should  always,  when  possible,  be  well  emptied  before  the 
operation,  by  castor-oil  over  night  and  an  enema  in  the  morning.  Flatus 
somtimes  accumulates  and  gives  pain  ;  the  nurse  should  pass  a  tube  two  or 
three  inches  into  the  rectum  and  allow  it  to  escape ;  much  less  often  a  stom- 
ach-tube must  be  passed,  to  draw  off  gas  from  this  viscus. 

If  the  wound  is  not  supported  by  a  lightly  applied  elastic  bandage, 
long  strips  of  plaster  and  a  flannel  binder  should  be  used.  Unless  drainage 
is  employed,  the  dressing  may  usually  be  left  on  a  week,  when  the  wound 
has  generally  healed  and  the  stitches  may  be  removed.  The  scar  must 
be  supported  by  hands  until  some  covering  and  fresh  supporting  straps 
are  applied.  When  a  tube  has  been  passed  into  the  pelvis,  it  will  be  neces- 
sary to  displace  the  lower  part  of  the  dressing  several  times  a  day,  and  draw 
off  fluid  with  a  syringe  and  tube.  Sometimes  the  wound  is  burst  open  by 
some  muscular  effort  or  swelling  of  the  abdomen,  and  intestines  may  pro- 
trude beneath  the  dressing ;  return  them  at  once,  and  close  the  wound  with 
fresh  sutures.  If  signs  of  internal  hemorrhage  (increasing  collapse)  appear, 
reopen  the  abdomen  and  try  to  find  the  source,  after  sponging  out  the  cavity. 
The  nurse  should  record  the  temperature  and  pulse  every  three  hours,  that 
the  earliest  notice  of  any  septic  absorption  or  inflammation  may  be  obtained. 
When  symptoms  of  incipient  'peritonitis  appear,  treat  as  directed  under 
"  Peritonitis."  Rise  of  temperature  to  any  marked  degree  is  best  treated  by 
Thornton's  ice-cap;  but  since  Sir  S.  Wells  began  the  use  of  antiseptics,  this 
has  rarely  been  needed  in  his  practice.  Intestinal  obstruction  rarely  occurs 
from  involvement  of  intestine  in  the  abdominal  wound  or  in  a  stitch,  from  its 
compression  between  a  pedicle  treated  extraperitoneally  and  the  abdominal 
wall,  from  kinking  of  the  gut  by  adhesions,  or  from  paralysis  of  a  short  por- 
tion, owing  to  infective  inflammation  spreading  from  some  surface,  such  as 
an  ovarian  pedicle  (Wells).  The  diagnosis  from  peritonitis  may  be  very 
difficult.  Fecal  fistula  is  also  rare,  being  sometimes  connected  with  accidental 
wound  of  the  intestine,  with  sloughing  of  an  injured  part,  or  with  the  burst- 
ing of  an  abscess  into  the  bowel  and  externally. 

Acute  Peritonitis. — We  place  this  next,  the  traumatic  and  perforative 
varieties  being  all  important  in  abdominal  surgery. 

Causes. — Wound,  with  infection  of  the  peritoneum  ;  rupture  by  violence 
of  some  part  of  the  alimentary  tract,  and  most  often  of  the  small  gut,  rupture 
of  the  urinary  or  gall-bladder  ;  rupture  of  a  hydatid,  ovarian,  or  other  cyst; 
perforation  of  an  ulcer  of  the  stomach  or  duodenum  (see  "  Burns  and  Scalds," 
p.  194),  of  ulcers,  especially  typhoid,  of  the  small  intestine,  of  the  vermiform 
appendix  from  acute  inflammation,  usually  running  on  to  gangrene,  over  a 
fecal  calculus  or  other  foreign  body,  and  occasionally  of  the  csecum  in  cases 
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of  stricture  of  the  large  gut ;  rupture  into  the  peritoneum  of  an  abscess  in  the 
abdominal  wall,  in  the  thorax,  or  among  the  coils  of  the  intestine  from  former 
peritonitis;  direct  extension  from  intestine  inflamed  after  strangulation 
(internal  or  external),  intussusception,  or  volvulus,  rarely  from  the  surface 
of  a  psoas  abscess  or  suppurating  gland ;  spread  of  infection  through  the 
diaphragm  from  a  septic  pleurisy  or  pericarditis,  or  up  the  Fallopian  tubes 
in  gonorrhceal,  puerperal,  or  other  form  of  metritis;  rarely  pyaemia,  erysip- 
elas, smallpox,  and  other  infective  diseases,  and  acute  rheumatism  ;  in  a 
very  few  cases  (idiopathic)  no  starting-point  can  be  discovered.  Bright's 
disease  is  a  not  uncommon  cause,  and  malignant  growths  and  tubercles  of 
the  peritoneum  sometimes  cause  suppuration. 

Morbid  Anatomy. — In  a  typical  case,  many  coils  of  intestine  are  much 
swollen,  whilst  others  are  collapsed  under  pressure  of  the  former;  the  vessels 
are  injected,  especially  those  of  the  intestine,  and  injection  is  often  most 
marked  or  present  only  along  the  lines  of  contact  of  the  swollen  coils  ("  suc- 
tion-lines," Moxon)  where  there  is  some  tendency  to  a  vacuum  ;  in  the 
grooves  here,  on  the  surface  of  organs  or  of  peritoneum  bounding  collections 
of  fluid,  lymph  accumulates  in  shreds  or  layers,  binding  adjacent  parts  loosely 
together.  When  there  is  much  lymph  formed  the  peritoneum  is  dull  and 
lustreless,  and  either  there  is  little  fluid  in  its  cavity  or  it  is  not  puriform. 
The  subperitoneal  tissue  is  oedematous,  as  also  the  intestinal  wall,  the  muscle 
of  which  is  paralyzed  by  the  inflammation.  The  muscles  of  the  abdominal 
wall  may  be  pale  and  oedematous.  The  diaphragm  is  driven  up  in  propor- 
tion to  the  meteorism,  the  bases  of  the  lungs  compressed,  the  heart  displaced 
up  and  to  the  left.  But  in  many  cases,  on  opening  the  abdomen,  the  intes- 
tines are  bright  and  shining,  greasy  to  the  touch,  and,  together  with  the  rest 
of  the  peritoneum,  smeared  over  with  thin  pus,  which  collects  in  some  quan- 
tity in  dependent  parts  and  between  coils  of  intestines,  especially  about  the 
starting-point  of  the  disease.  In  these  cases  meteorism  may  be  little  marked, 
so  also  injection,  and  lymph  is  in  relatively  small  quantity,  yellow,  soft,  some- 
times almost  diffluent  or  like  the  deposit  of  the  solid  constituents  of  pus  which 
is  often  found  in  the  pelvis  or  other  cavity.  The  starting-point  of  the  disease 
is  often  evidenced  by  the  greater  intensity  of  the  changes  there. 

Between  the  fibrinous  or  adhesive  and  suppurative  forms  are  others,  char- 
acterized by  the  effusion  of  a  very  turbid  serum  containing  flocculi  and  clots 
of  lymph,  and  often  offensive;  it  may  accumulate  rapidly  and  in  large 
amount,  or  form  only  a  few  localized  collections.  The  fluid  may  be  hemor- 
rhagic in  cachectic  conditions.  Instead  of  becoming  diffuse,  as  above  de- 
scribed, the  spread  of  inflammation  may  be  limited  by  the  omentum,  the 
presence  of  old  adhesions,  or  the  rapid  formation  of  lymph  among  the  viscera 
round  the  starting-point.  Thus  inflammation  in  all  its  stages,  from  the  ad- 
hesive to  the  purulent,  may  be  found  limited  to  the  neighborhood  of  the 
uterus  and  ovaries,  of  the  vermiform  appendix,  to  the  hypochondria  (from 
ulcer  of  the  stomach,  or  most  commonly  from  injury,  with  effusion  of  blood  ) 
(Fagge),  or  even  to  the  small  bag  of  the  peritoneum,  which  may  be  distended 
with  pus.  Such  collections  may  perforate  the  abdominal  wall,  especially  at 
the  umbilicus,  or  in  the  groin,  burst  into  some  hollow  viscus  or  into  the 
peritoneum,  or  remain  encapsuled  for  long  periods.  Of  these  localized 
inflammations  by  far  the  most  important  is  that  about  the  vermiform 
appendix  (typhlitis). 

Symptoms. — These  vary  greatly.  As  a  rule,  the  patient  is  seized  with 
chills  or  rigors,  fever,  and  severe  burning  pain  at  some,  usually  the  lower, 
part  of  the  abdomen,  whence  it  spreads  over  the  whole,  often  remaining 
most  acute  at  the  starting-point;  early  in  the  disease  exacerbations  of  pain 
occur  from  movements  of  the  bowel,  which  may  be  felt  and  heard,  but  as 
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the  intestine  becomes  paralyzed  and  distended,  the  pain  acquires  a  constant 
character.  The  surface  is  acutely  tender,  and  pressure  increases  the  pain. 
At  first,  it  is  common  for  the  abdominal  walls  to  be  extremely  hard  and 
retracted  from  firm  contraction  of  all  the  muscles,  but  slowly  or  rapidly, 
according  to  the  progress  of  the  disease,  they  yield  before  the  dilating  intes- 
tines, and  become  tightly  distended.  There  is  often  some  dulness  in  the 
loins  or  over  a  circumscribed  collection  of  fluid.  Douglas's  pouch  may  be 
found  full  and  tense,  or  a  wave  across  the  abdomen  may  be  obtained.  The 
patient  complains  much  of  tension;  bedclothes  even  seem  to  press  unbear- 
ably. He  lies  on  his  back  with  his  knees  drawn  up,  keeping  quite  still,  and 
using  his  diaphragm  little  or  not  at  all ;  his  face  is  usually  pale,  pinched, 
and  anxious,  the  eyes  sunken ;  respiration  almost  entirely  upper  thoracic, 
very  rapid,  and  often  accompanied  by  working  of  the  alse  nasi.  The  pulse 
is  frequent,  100  to  150,  perhaps  hard  at  first,  but  it  soon  becomes  small  and 
weak.  Thirst  is  insatiable.  Eructation  is  frequent,  and  persistent  hiccough, 
from  irritation  of  the  diaphragm,  often  occurs  before  death.  Vomiting  is 
one  of  the  earliest  symptoms,  and  may  be  only  occasional — perhaps  not 
always  induced  even  by  the  taking  of  food  or  medicine — or  very  frequent; 
toward  the  end  it  is  usually  frequent,  great  quantities  of  green  bilious  fluid 
being  pumped  up  with  little  or  no  obvious  action  of  the  muscles  of  the 
belly ;  this  kind  of  vomiting  is  very  characteristic.  The  vomit  is  rarely 
feculent,  and  then,  usually,  a  section  of  intestine  is  found  to  be  much 
inflamed,  perforated,  or  otherwise  impeded  in  its  function.  Constipation  is 
early  and  often  absolute,  even  at  a  time  when  it  is  probable  that  inflamma- 
tion is  not  yet  general,  and  when,  consequently,  inhibition,  rather  than 
paralysis,  would  seem  to  be  its  cause.  Frequent  small  stools  occur  rarely, 
and  probably  only  in  pelvic  peritonitis ;  micturition  is  difficult  when  the 
bladder  is  involved.  Death  usually  occurs  with  a  falling  or  subnormal 
temperature,  and  all  the  signs  of  collapse  (p.  166).  It  may  be  preceded  by 
delirium,  or  the  mind  may  remain  clear.  In  the  traumatic  form,  the  onset 
is  gradual,  whilst  cases  of  peritonitis  often  begin  with  severe  pain  and  col- 
lapse, upon  which  the  above  symptoms  supervene  if  the  patient  live  long 
enough. 

A  form  of  peritonitis,  often  met  with  after  operations,  in  bad  cases  of 
typhoid,  and  sometimes  in  Bright's  disease,  is  that  known  as  asthenic  or 
latent,  in  which  the  above  symptoms  are  mostly  or  entirely  absent.  The 
patient  lies  in  any  position,  does  not  keep  the  knees  flexed,  and  may  move 
about  freely,  using  the  abdominal  muscles,  and  complaining  of  no  pain  or 
tenderness ;  the  abdomen  usually  swells,  but  not  always ;  the  temperature 
remains  low,  but  the  pulse  fails  progressively;  the  mind  is  usually  clear; 
there  may  be  a  little  vomiting,  and  constipation  persists.  Diffuse  suppura- 
tion is  found  post  mortem. 

Complications. — Rapid  heart-failure  must  be  looked  upon  rather  as 
natural  to  the  disease  than  as  a  complication ;  collapse  of  the  bases  of  the 
lungs  is  frequent,  and  pneumonia  often  supervenes;  oedema  of  the  lungs 
results  from  cardiac  failure.  Pleurisy  is  the  rule  when  the  upper  part  of 
the  peritoneum  is  affected,  and  not  uncommonly  it  is  suppurative;  pericar- 
ditis is  less  frequent.    Marked  albuminuria  may  occur. 

The  'prognosis  in  cases  of  diffuse  peritonitis  is  very  bad,  being  least  hopeful 
in  cases  due  to  wound  or  perforation  in  which  there  is  no  drainage.  The 
pulse  and  aspect  of  the  patient  are  the  most  reliable  guides. 

Diagnosis  may  be  impossible  in  latent  cases.  When  the  symptoms  are 
marked,  colic,  hysteria,  and  intestinal  obstruction  will  have  to  be  eliminated. 
In  colic,  pain  is  intermittent,  and  usually  relieved  by  pressure,  tenderness 
being  absent,  also  meteorism ;  a  lead-line  may  be  present,  or  the  history  of 
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injudicious  feeding;  fever  and  general  symptoms  are  absent.  In  hysteria, 
tenderness  is  superficial,  and  pressure  is  borne  when  the  patient's  attention 
is  distracted  ;  the  history  is  important.  If  there  is  any  doubt  in  the  diag- 
nosis, assume  that  peritonitis  is  present. 

As  above  shown,  peritonitis  causes  symptoms  of  intestinal  obstruction  ; 
on  the  other  hand,  peritonitis  often  supervenes  upon  intestinal  obstruction. 
The  obstruction  due  to  peritonitis  can  be  overcome  by  a  purgative,  but  to 
give  one  would  often,  at  least,  be  a  grave  error.  If  the  presence  of  perito- 
nitis is  evident,  it  may  still  be  impossible  to  ascertain  that  some  form  of 
acute  obstruction  is  not  its  cause ;  and  if,  on  the  other  hand,  the  symptoms 
special  to  peritonitis  be  not  marked,  and  one  palpate  the  abdomen  at  all 
freely,  perhaps  under  chloroform,  for  some  tumors,  undoubtedly  mischief 
would  be  done.  An  exploratory  incision  would  probably  be  the  best  treat- 
ment in  serious  cases  of  doubtful  nature  (see  "  Treatment"). 

A  circumscribed  peritonitis,  especially  that  due  to  typhlitis,  is  recognized 
by  localized  swelling,  pain,  and  tenderness,  even  though  it  be  accompanied 
by  general  fulness  of  the  abdomen,  some  vomiting,  and  constipation  ;  the 
general  symptoms  are  less  severe  than  in  the  diffuse  form. 

In  seeking  to  find  the  cause  of  peritonitis  the  history  is  of  much  value. 
Wound,  contusion,  or  reduction  of  a  hernia,  of  course,  speaks  for  itself. 
Sudden  localized  pain  with  collapse  points  to  perforation  of  a  viscus  at  the 
seat  of  pain,  and  tenderness  often  distinctly  starts  thence.  Ulcer  of  the 
stomach  or  duodenum,  typhoid  ulcer  of  the  ileum,  sloughing  of  the  csecal 
appendix,  and  affections  of  the  generative  organs  in  the  female  are,  accord- 
ing to  Fagge,  the  commonest  causes  of  non-traumatic  peritonitis.  Each  is 
likely  to  give  a  history,  except  inflammation  of  the  appendix,  which  usually 
occurs  without  warning;  but  it  must  be  admitted  that  in  each  case  perfora- 
tion may  be  the  first  serious  symptom.  In  a  child,  man,  or  woman,  whose 
generative  organs  are  healthy,  inflammation  of  the  appendix  is,  in  the 
absence  of  guiding  symptoms,  the  most  likely  cause  of  diffuse  non-traumatic 
peritonitis. 

Treatment. — That  in  ordinary  use  may  be  summed  up  thus :  absolute 
rest,  opium  given  freely,  the  avoidance  of  all  purgatives  or  enemata,  ice,  or 
a  little  iced  milk  only  by  mouth,  feeding  by  rectum;  ice-bags  or  poultices 
to  the  abdomen,  some  prefer  one,  some  the  other ;  the  relief  of  distention  by 
the  long  tube,  or  by  puncture  with  a  fine  needle — but  this  is  not  altogether 
free  from  danger  or  extravasation. 

It,  appears,  however,  that,  since  1875,  Lawson  Tait  has  pursued  a  very 
opposite  practice  with  great  success.  "  On  the  slightest  indication  of  perito- 
nitis after  ovariotomy  we  give  a  rapidly  acting  purgative,  it  matters  not 
what;  the  patient's  bowels  are  moved  and  the  peritonitis  disappears"  (Brit. 
Med.  Journ.,  May  15,  1886).  I  am  ashamed  to  say  that  the  above  quota- 
tion came  as  news  to  me,  though  I  heard  my  first  lecture  on  surgery  in  1876. 
Mr.  Tait's  teaching  has  apparently  been  ignored,  most  culpably,  as  it  seems 
to  me;  but  the  results  published  in  the  above  paper  will  surely  obtain  for  it 
the  fullest  trial.  The  treatment  is  certainly  inapplicable  in  any  case  in 
which  a  small  segment  of  gut  is  seriously  damaged,  and  especially  when 
extravasation  is  likely  to  occur. 

Cases  of  circumscribed  abscess  in  the  peritoneum  have  frequently  been 
opened,  drained,  and  irrigated  successfully.  Thus,  in  1848,  Hancock  (Dis- 
ease of  the  Appendix  Cceci  cured  by  Operation)  incised  the  abdomen  in  the 
right  groin  in  a  case  of  typhlitis,  in  which,  perhaps,  the  inflammation  had 
become  diffuse ;  a  quantity  of  very  offensive  turbid  serum  escaped,  a  fecal 
calculus  appeared  on  the  sixteenth  day,  and  the  wound  healed  some  ten  days 
later.    He  expressed  the  hope  that  similar  drainage  would  be  successfully 
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employed  in  other  cases  of  peritonitis  "terminating  in  effusion,  and  which 
usually  end  fatally."  But  recently  the  principle  of  evacuating  pus  and 
septic  effusions  as  soon  as  possible  has  been  applied  to  diffuse  cases. 

Treves  (Med.-  Chir.  Trans.,  1885)  in  February,  1884,  opened  the  abdomen 
of  a  woman  in  whom  gonorrhceal  pelvi-peritonitis  had  become  diffuse ;  he 
washed  out  the  abdomen  with  "  many  quarts  of  warm  water  mixed  with  a 
little  carbolic"  until  the  fluid  returned  clear;  sponged  the  peritoneum  dry; 
passed  a  large  tube  to  the  bottom  of  the  pelvis  and  dressed  with  carbolic 
gauze.  Much  fluid  drained  away,  and  a  tube  was  kept  in  for  thirty-six  days, 
after  which  the  wound  was  allowed  to  close.  Treves  quotes  four  cases  of  re- 
covery after  abdominal  section  for  other  conditions  during  acute  peritonitis, 
and  points  out  that  in  three,  as  well  as  in  his  own  case,  old  adhesions  existed. 
The  tolerance  of  a  chronically  inflamed  peritoneum  is  well  known.  Kron- 
lein  (Langenbeck's  Arcliiv,  1885)  has  operated  in  three  cases  with  one  suc- 
cess, the  case  being  one  in  which  the  cause  of  the  disease  was  not  found  and 
in  which  cleansing  of  the  peritoneum  was  admittedly  imperfect.  Mikulicz 
also  (Volkmann's  Sammlung,  No.  262)  has  operated  thrice,  once  successfully, 
after  perforation  of  an  ulcer  of  doubtful  nature,  which  he  excised.  Nuss- 
baum  records  recovery  in  a  very  bad  case  of  diffuse  peritonitis  after  rupture 
of  an  ovarian  cyst  (Verletzungen  des  Unterleibes,  Deutsche  Chir.,  No.  44,  p. 
28),  and  is  strongly  in  favor  of  this  treatment  in  suppurative  peritonitis. 
Godlee  and  Barlow  (Clin.  Soc.  Trails.,  1886)  record  a  successful  case  of  lap- 
arotomy and  drainage  for  diffuse  suppuration,  probably  starting  from  the 
appendix  ;  and  Tait  describes  in  the  Brit.  Med.  Journ.,  May  26, 1886,  a  very 
remarkable  success  after  draining  twelve  pints  of  pus  from  a  girl's  perito- 
neum. I  have  twice  opened  the  abdomen  in  young  children  and  removed  a 
sloughing  appendix  ;  the  first  case  was  a  desperate  one  of  diffuse  suppuration, 
and  ended  fatally  a  few  minutes  after  removal  to  bed.  The  second  had  not 
become  diffuse,  I  believe ;  I  evacuated  through  the  semilunar  line  a  collec- 
tion of  offensive  turbid  fluid  lying  around  the  appendix  outside  the  colon 
removed  the  appendix,  sponged  the  surface  with  bichloride  of  mercury  (1  in 
500),  and  drained  the  part;  but  the  boy  died  of  diffuse  peritonitis  three 
days  later,  and  the  case  must  be  regarded  as  a  failure  on  my  part  to  disinfect 
completely. 

These  results  are  too  few  for  conclusions  to  be  drawn.  A  desperate  remedy 
is  certainly  justified  in  so  fatal  a  disease.  Treves  would  not  apply  it  in  cases 
of  cancerous,  tubercular,  or  pysemic  peritonitis,  nor  when  extensive  rupture 
of  solid  viscera  is  present.  It  may  be  noted  here  that  Sir  Spencer  Wells 
once  opened  the  abdomen  by  mistake  in  a  case  of  tubercular  peritonitis, 
and  the  patient  recovered  completely,  after  a  sharp  attack  of  peritonitis, 
and  married. 

For  the  treatment  of  injuries  and  ruptures  of  hollow  viscera  which  may 
be  found  as  causes  of  peritonitis,  see  next  section. 

Injuries  of  the  Abdomen  and  Contained  Viscera. 

These  may  be  classified  as  follows :  1.  Contusions  of  the  abdominal  wall ; 
2.  Ditto  with  rupture  of  viscera  ;  3.  Non-penetrating  wounds  of  the  abdom- 
inal wall ;  4.  Simple  penetrating  wounds ;  5.  Penetrating  wounds  with  pro- 
trusion of  viscera ;  6.  Penetrating  wounds  with  wound  of  viscera  but  with- 
out protrusion. 

1.  Contusions  and  subcutaneous  lacerations  of  the  wall  are  com- 
mon. The  skin  and  peritoneum,  especially  the  former,  are  very  elastic  and 
tough ;  consequently  they  escape  laceration  by  injuries  which  tear  or  even 
pulpify  the  muscles.    Rupture  of  the  abdominal  muscles  occurs  not  only 
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from  blows,  but  also  from  violent  efforts,  the  rectus  being  most  often  affected. 
A  strong  contraction  probably  explains  the  ruptures,  even  of  the  diaphragm, 
which  sometimes  occur  in  falls  not  directly  injuring  the  abdomen.  The 
rectus  sometimes  tears  after  prolonged  fevers,  especially  typhoid,  no  doubt 
in*  connection  with  Zenker's  degeneration.  Suppuration  may  occur  after 
these  injuries  of  muscle,  and  the  tendency  to  hernia  is  great.  The  chief 
signs  are  pain  and  a  blood-swelling  in  the  wall,  over  which  the  skin  may  or 
may  not  be  bruised  ;  a  gap  in  the  muscle  may  be  felt.  When  both  muscles 
and  peritoneum  are  torn,  which  is  rare  without  injury  of  viscera,  a  traumatic 
hernia  may  at  once  present  beneath  the  skin. 

A  blow  on  the  epigastrium,  apparently  without  injuring  viscera,  may 
cause  very  serious  collapse  and  vomiting ,  and  death  has  several  times  oc- 
curred without  any  important  naked-eye  lesion. 

2.  Bruises  and  lacerations  of  abdominal  viscera  often  complicate 
contusions  of  the  wall.  They  are  usually  caused  by  direct  violence — e.  g., 
buffer-accidents,  squeezes  between  platforms  and  moving  trains,  blows,  or  the 
passage  across  the  body  of  a  cart-wheel ;  they  are  common  also  in  falls  from 
heights,  and  in  warfare  result  from  spent  round-shot  and  fragments  of  shell. 
Any  portion  of  the  intestinal  tract  or  bladder  may  be  torn,  and  the  most 
severe  lacerations  and  ruptures  of  viscera  may  occur  without  any  contusion 
of  the  elastic  parietes.  Distention  alone  renders  hollow  viscera  liable  to 
rupture,  whilst  extravasation  of  their  contents  becomes  practically  certain  ; 
but  they  may  be  lacerated  when  empty.  A  solid  viscus  may  be  completely 
smashed  or  show  but  a  slight  rent  on  its  surface ;  morbid  enlargement  and 
softening  predispose  to  rupture.  The  prognosis,  of  course,  varies  with  the 
extent  of  the  injury  of  any  organ  ;  lesions  of  the  liver  and  spleen  are  graver 
than  those  of  the  kidney,  and  tears  of  the  stomach  worse  than  those  of  the 
intestine. 

One  symptom — shock — is  common  in  all  these  injuries,  and  may  be  the 
only  one  present.  It  is  due  to  injury  of  the  abdominal  sympathetic  and 
often  to  hemorrhage  also.  Nervous  shock  occurs  almost  immediately  in  a 
comparatively  intense  form,  which  may  deepen  to  death  ;  hemorrhage,  on 
the  other  hand,  causes  steadily  increasing  collapse.  But  frequently  bleeding 
occurs  in  cases  of  severe  nervous  shock,  and  may  thus  be  masked.  Nervous 
shock  is  said  to  increase  in  intensity  as  the  injury  approaches  the  solar  plexus. 
Bleeding  is  freest  from  the  very  vascular,  solid  organs.  Extravasated  blood 
may,  in  case  of  recovery,  be  absorbed,  or  be  encapsuled  and  form  a  blood 
cyst.  This  may  suppurate,  as  is  best  seen  in  pelvic  hematocele ;  diffuse  peri- 
tonitis in  connection  with  extravasated  blood  is  very  rare. 

The  slighter  ruptures  of  the  solid  organs  are  probably  unrecognized  and 
heal.  In  cases  which  have  lived  a  few  days,  lacerations  are  often  found  held 
together  by  firm  clot  undergoing  shrinkage  and  decolorization. 

But  diffuse  peritonitis  is  likely  to  occur  and  prove  fatal  in  all  cases  of  rup- 
ture of  hollow  viscera  which  survive  the  period  of  shock  and  hemorrhage. 
A  circumscribed  abscess  rarely  forms,  and  bursts  externally,  into  a  hollow 
viscus  or  into  the  peritoneum. 

The  recognition  and  differential  diagnosis  of  ruptures  of  the  abdominal 
viscera  are  often  impossible,  and  many  are  discovered  only  post-mortem,  when 
death  occurs  in  early  stages.  In  all  cases  the  situation  of  the  injury,  local 
tenderness,  and  perhaps  tumor  and  dulness  from  extravasation,  are  most 
important.  It  must  be  remembered  that  several  viscera  are  often  injured 
in  one  case,  and  that  injuries  of  the  thoracic  organs  often  complicate  those  of 
the  upper  part  of  the  abdomen. 

Lacerations  and  wounds  of  the  Omenta  and  Mesentery,  writh  their  contained 
vessels,  give  rise  only  to  signs  of  shock. 
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The  Liver  suffers  frequently  from  direct  violence,  owing  to  its  firmness, 
fixity,  and  large  size,  reaching  from  the  anterior  to  the  posterior  wall.  It 
may  be  torn  also  in  falls,  for  the  heavy  mass  tends  to  move  on  after  the  body 
has  come  to  rest ;  I  have  seen  it  cut  halfway  through  by  the  umbilical  liga- 
ment. In  deep  ruptures  not  only  is  bleeding  free,  but  large  bile-ducts  are 
torn,  and  their  irritant  contents  escape  into  the  peritoneum. 

The  symptoms  at  first  will  be  those  of  great  shock  and  internal  hemor- 
rhage ;  if  the  patient  survive  two  or  three  days,  these  may  be  succeeded  by 
local  peritonitis  with  severe  vomiting,  hiccough,  swelling,  tenderness,  and 
pain  ;  jaundice,  brown  urine,  glycosuria,  colorless  stools,  and  pain  in  the 
right  shoulder.  The  peritonitis  may  become  general,  or  an  abscess  may 
form  rapidly  or  in  the  course  of  many  weeks.  It  usually  presents  exter- 
nally. 

Rtipture  of  the  gall-bladder  and  larger  ducts  is  almost  always  fatal  from 
diffuse  peritonitis,  unless  old  adhesions  are  present,  or  it  so  happen  that  the 
cystic  duct  is  occluded  and  the  bladder  full  of  mucoid  fluid.  An  abscess 
bursting  externally  may  leave  a  biliary  fistula. 

The  Spleenis  often  torn  ;  it  bleeds  very  freely,  and  the  great  majority  of 
cases  die  without  presenting  any  specific  symptom.  When  swollen  from  ague 
or  other  causes,  slight  blows,  falls,  or  even  vomiting  may  cause  a  rupture. 

Injuries  of  the  Pancreas  are  rare — contusions  very  rare — and  present  no 
specific  symptoms. 

Rupture  and  wounds  of  the  kidney,  though  very  serious,  are  less  fatal  than 
those  of  the  liver  and  spleen.  The  symptoms  are  shock,  hemorrhage,  the 
blood  escaping  externally  through  any  wound,  into  the  peri-renal  tissue, 
forming  a  large  swelling ;  into  the  abdomen,  if  the  peritoneum  is  torn,  or 
into  the  pelvis,  ureter,  and  bladder — perhaps  in  all  three  directions ;  urine 
may  pass  in  the  same  directions,  but  is  not  recognizable  during  free  bleeding ; 
vomiting  is  often  marked,  as  also  are  local  pain  and  tenderness  ;  at  first  there 
is  often  strangury.  The  bleeding  may  be  so  free,  either  from  a  wound  or 
into  the  surrounding  tissues  and  bladder,  that  life  is  endangered ;  the  blood 
may  clot  in  the  bladder,  distending  it,  obstructing  the  passage  of  urine,  and 
causing  great  suffering ;  or  clots  may  block  the  ureter,  when  symptoms  of 
renal  colic  will  arise,  and  the  urine  found  in  the  bladder  during  the  parox- 
ysm will  be  clear,  or  clearer  than  previously.  In  the  most  serious  cases  of 
rupture,  proving  rapidly  fatal,  clear  urine  may  be  passed,  none  being  secreted 
by  the  injured  kidney;  but  not  uncommonly  in  these  cases  very  little  or  no 
urine  is  secreted  even  by  the  sound  organ.  In  slight  ruptures  and  contusions 
only  a  little  smokiness  of  the  urine  may  result.  Sometimes  long  clots,  evi- 
dently formed  in  the  ureter,  are  passed  (Hilton). 

When  the  stage  of  shock,  hemorrhage,  and  peritonitis  from  entry  of  urine 
into  the  peritoneum  is  survived,  the  patients  have  still  to  pass  through  the 
dangers  of  suppurative  nephritis,  and  of  perinephritic  suppuration,  spreading 
widely  between  the  muscles  and  peritoneum,  perhaps  extending  to  this  mem- 
brane or  causing  pyaemia,  septicaemia,  or  hectic.  Lastly,  fistulas  may  remain, 
from  which  urine  escapes  almost  constantly,  at  the  bottom  of  which  calculi 
may  form,  or  which,  by  occasional  superficial  healing,  may  cause  much 
trouble. 

Subperitoneal  rupture  of  the  pelvis  of  the  kidney  or  ureter  has  rarely  been 
met  with.  There  are  no  immediate  symptoms,  but  a  large  collection  of  urine 
forms  in  the  course  of  a  few  weeks.  In  one  case  repeated  tapping  effected  a 
cure.    More  direct  treatment  could  now  be  employed. 

Gastro-intestinal  Tract. — Rupture  of  the  stomach  usually  occurs  near 
the  pylorus,  or  near  the  greater  curvature.  It  may  cause  speedy  death  from 
collapse;  bloody  vomiting  may  indicate  the  nature  of  the  injury,  but  does 
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not  always  occur.  If  the  patient  live  long  enough,  diffuse  peritonitis  super- 
venes. Rupture  of  the  intestine  is  commoner  than  that  of  the  stomach. 
The  jejunum  is  most  often  affected,  especially  at  its  junction  with  the  fixed 
duodenum  ;  the  latter  part  also  is  frequently  torn,  where  it  lies  in  front  of 
the  spine,  behind  the  peritoneum,  and  is  unable  to  slip  away.  Some  great 
but  limited  violence,  such  as  the  kick  of  a  horse,  is  a  common  cause.  Shock, 
from  simple  rupture  of  the  intestine,  is  often  not  extreme  ;  but  speedily  great 
pain  and  signs  of  spreading  peritonitis  appear  and  prove  fatal  ;  for,  even 
when  collapsed,  the  gastro-intestinal  tract  almost  always  contains  sufficient 
to  cause  a  general  infection  of  the  peritoneum.  Cases  have  occurred, 
however,  in  which  even  a  transverse  tear  of  the  bowel  has  been  closed 
by  lymph,  so  as  to  resist  some  pressure  of  contents  (Nussbaum),  and 
smaller  ruptures  may  adhere  to  surrounding  structures  or  lead  to  fecal 
abscess  only.  Sometimes  in  these  injuries  gas  escapes  into  the  peritoneum, 
blowing  up  the  belly,  and  obliterating  the  liver  dulness;  but  resonance 
here  may  be  due  also  to  displacement  of  the  colon  between  the  liver  and 
the  diaphragm,  or  pneumothorax  may  drive  the  liver  down.  Emphysema 
of  the  abdominal  wall  is  most  likely  to  occur  when  a  non-peritoneal  sur- 
face of  the  intestine  is  wounded — e.  g.,  second  and  third  parts  of  the  duo- 
denum, and  parts  of  the  large  gut.  It  usually  appears  in  the  loins  and 
spreads  thence  more  or  less  widely.  It  causes  no  inflammation,  and  is 
therefore  easily  distinguished  from  the  emphysema  which  accompanies 
gangrenous  cellulitis  ;  and  it  is  diagnostic  of  wound  of  the  bowel  if  it 
can  be  shown  not  to  be  due  to  wound  of  the  lung. 

When  the  duodenum  is  ruptured  behind  the  peritoneum,  the  symptoms 
are  very  obscure.  There  may  be  vomiting  of  blood  or  melaBna.  The  in- 
testinal contents  excite  suppuration,  which  spreads  behind  the  peritoneum 
and  causes  peritonitis  by  extension  or  by  bursting  into  the  cavity  of  the 
abdomen. 

The  treatment  of  these  cases  has  usually  been  very  simple.  Shock  has 
been  cautiously  combated,  lest  hemorrhage  should  be  caused  by  a  strongly 
acting  heart,  and  opium  given  to  quiet  the  patient  and  to  prevent  peristalsis. 
Feeding  has  been  limited  to  ice  and  iced  milk  by  mouth,  together  with 
enemata.  Peritonitis  has  been  met  by  opium,  leeches,  and  warmth  or  ice. 
The  mortality  has  been  very  high,  and  fully  justifies  the  undertaking  of 
serious  measures,  if  they  hold  out  any  better  hope  than  expectancy. 

As  regards  shock,  no  improvement  upon  the  old  treatment  (p.  166 >  has 
been  suggested.  In  hemorrhage  from  a  solid  viscus,  recognized  early,  Nuss- 
baum  recommends  firm  pressure  around  it  by  sponges  and  a  bandage;  per- 
haps Esmarch's  bandage  round  the  whole  abdomen  might  raise  the  pressure 
sufficiently  to  limit  extravasation.  When  the  bleeding  is  too  serious  to  be 
thus  dealt  with,  extirpation  has  been  proposed  and  carried  out  in  the  case  of 
the  spleen  and  kidney.  As  in  ovariotomy  and  other  operations,  portions  of 
the  liver  have  been  removed  and  bleeding  dealt  with  by  perchloride  or  the 
cautery,  it  might  be  possible  to  check  hemorrhage  from  a  rupture  of  this 
organ,  if  the  tear  could  be  discovered  and  exposed.  Diffuse  peritonitis 
should  be  dealt  with  as  early  as  possible  by  operation  (p.  603).  If  injury 
of  the  intestine,  stomach,  or  gall-bladder  can  be  recognized  before  the  onset 
of  peritonitis,  laparotomy  and  suture  (p.  611)  should  at  once  be  practised. 

Localized  suppurations  following  upon  injury  may  be  recognized  some- 
what earlier  by  exploration  with  a  fine  needle;  they  should  be  opened  as 
soon  as  possible,  means  being  taken  to  insure  adhesion  to  the  abdominal 
wall  if  it  does  not  already  exist. 

3.  Wounds  of  all  kinds  occur  and  are  divided  into  non-penetrating  and 
penetrating.    The  former  occur  even  in  war,  for  pieces  of  shell  sometimes 
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tear  away  flaps  of  skin  and  muscle,  whilst  bullets  and  bayonets  may  pass 
between  the  layers  of  the  wall  without  penetrating.  The  dangers — suppu- 
ration, burrowing,  and  spread  to  the  peritoneum — are  to  be  guarded  against 
by  drainage,  if  necessary,  and  antiseptics. 

4.  Penetrating  Wounds  open  the  way  to  immediate  infection  of  the 
peritoneum.  The  diagnosis  between  penetration  and  non-penetration  in 
small  wounds  is  difficult  and,  per  se,  of  no  importance,  the  treatment  being 
the  same ;  a  probe  should  not  be  used  without  antiseptics.  Penetrating 
stabs  without  injury  of  viscera  do  occur,  but  are  rare;  the  intestine  escaped 
17  times  in  185  stabs  of  the  abdomens  of  corpses.  But  it  is  impossible  in 
any  given  case  to  be  sure  that  the  viscera  have  sustained  no  injury.  Assum- 
ing the  absence  of  visceral  complication,  the  surgeon  should  pass  his  finger 
into  the  wound  (if  it  be  large  enough),  to  see  that  no  intestine  is  beginning 
to  protrude,  and  then  cleanse  and  close  it  as  usual ;  in  mere  punctures  use 
no  stitch,  or  only  a  superficial  one.  If,  from  the  nature  of  the  injury,  it 
seem  probable  that  intestine  has  been  wounded,  it  would  be  right  at  once  to 
enlarge  the  superficial  wound  and  seek  for  and  treat  the  injured  bowel. 

The  epigastric  artery,  running  from  the  middle  of  Poupart's  ligament  to- 
ward the  xiphoid  cartilage,  has  been  wounded  by  stabs  or  even  by  an  aspi- 
rator needle ;  enlarge  the  wound  and  tie  both  ends. 

5.  Wounds  Complicated  by  Protrusion  of  Viscera  are  much  com- 
moner than  simple  penetrating ;  for  prolapse  occurs  almost  certainly  with  a 
sufficiently  large  wound.  Not  uncommonly,  viscera  are  forced  through 
small  wounds,  by  coughing,  vomiting  or  other  effort  of  the  belly  muscles, 
and  strangulated.  The  protruded  viscus  may  be  omentum,  small  or  large 
intestine,  spleen,  kidney,  or  part  of  the  liver.  Shock  varies  much  and  also 
pain ;  thus  we  read  of  patients  walking  about  with  a  kidney  hanging  from 
a  wound  in  the  loin,  or  a  large  part  of  their  intestines  wrapped  up  in  their 
shirt  and  carried  in  their  hat.  If  not  reduced  a  layer  of  lymph  soon  forms 
upon  the  surface  and  tends  to  close  the  wound  leading  into  the  abdomen. 

The  prolapsed  part,  even  the  spleen,  may  become  gangrenous  and  slough. 
Strangulation  of  intestine  will,  of  course,  cause  the  usual  symptoms  and  per- 
haps sloughing  and  artificial  anus.  Lastly,  the  protruded  viscus  may  be 
slightly  or  gravely  wounded,  and  perhaps  bleeding  freely. 

Prognosis. — Without  early  antiseptic  treatment  all  such  cases  are  very 
grave,  although  recovery  has  occurred  when  much  of  the  intestines  and 
stomach  have  been  exposed  for  hours,  perhaps  dried  and  covered  with 
sand. 

Treatment. — The  recognition  of  the  protruding  part  is  usually  easy  until 
it  becomes  covered  with  lymph.  As,  however,  it  is  most  important  to  know 
whether  omentum  is  protruding  alone  or  with  intestine,  lymph  must  be  re- 
moved and  the  part  carefully  examined.  Lung  and  spleen  may  resemble 
each  other  closely. 

It  must  next  be  decided  whether  the  protrusion  should  be  returned  to  the 
abdomen  or  not.  If  it  is  not  wounded,  and  likely  to  live,  it  should  certainly 
be  returned,  even  though  no  antiseptic  is  at  hand  ;  in  which  case,  unless  the 
part  is  dirty,  water  should  not  be  used.  To  effect  the  return  it  is  often 
necessary  carefully  to  enlarge  the  wound  in  the  wall.  In  the  case  of  omen- 
tum exposed  some  time,  after  disinfection,  draw  out  a  little  more  and  tie 
and  cut  off  the  protruded  part.  Viscera  under  like  circumstances  must,  be- 
fore return,  be  very  thoroughly  carbolized  or  mercurialized  after  removal  of 
all  lymph. 

When  the  protruded  part  is  going  to  slough  or  is  already  gangrenous,  it 
is  perhaps  best  to  leave  omentum  alone ;  intestine  must  be  opened  and  the 
stricture  divided  if  necessary,  or  the  gangrenous  piece  resected,  according  to 
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the  strength  of  the  patient ;  the  kidney  may  be  tied  and  removed,  and  the 
spleen  may  be  similarly  treated,  great  care  being  taken  not  to  open  up  the 
track  to  the  peritoneum  if  it  is  closed. 

The  return  or  removal  of  an  injured  or  bleeding  part  will  depend  upon 
the  extent  of  the  injury  and  our  ability  satisfactorily  to  check  the  hemor- 
rhage. 

6.  Penetrating  Wounds,  with  Injury  of  Viscera,  but  without  Pro- 
trusion.— In  the  American  War,  viscera  were  wounded  3685  times  in  3717 
cases  of  penetrating  wound,  perhaps  even  more  often  ;  14  times  by  thrusts 
and  cuts,  3671  times  by  bullets.  Among  the  latter  were  79  wounds  of  the 
stomach,  653  of  the  intestine,  173  of  the  liver,  29  of  the  spleen,  5  of  the  pan- 
creas, 78  of  the  kidney,  54  of  bloodvessels,  omentum,  or  mesentery,  and 
in  2599  the  nature  was  not  stated — but  only  186  are  known  to  have  recov- 
ered. Such  injuries  are  extremely  dangerous;  87  per  cent,  was  the  general 
mortality  in  the  American  War,  and  of  4863  collected  by  Nussbaum  from 
various  war  statistics  80  per  cent.  died. 

In  punctured,  gunshot,  and  small  wounds,  the  difficulty  in  diagnosing  the 
parts  injured  is  almost  as  great  as  in  subcutaneous  ruptures  (p.  605).  The 
point  at  which  the  instrument  entered  the  abdomen  is  known,  but  unless 
there  is  also  an  aperture  of  exit  its  direction  and  the  depth  to  which  it  pene- 
trated are  probably  unknown.  The  escape  of  bile,  gas,  or  intestinal  con- 
tents, etc.,  from  the  wound  will  be  of  great  assistance;  and  the  weapon  may 
show  traces  of  intestinal  contents.  Examination  of  the  wound  with  a  clean 
finger  may  be  useful,  especially  in  the  discovery  of  bullets  and  foreign  bodies. 
The  latter  symptoms  are  those  given  under  rupture  of  viscera  :  and  the 
dangers  are  the  same,  except  that  a  septic  wound  greatly  increases  the 
chances  of  peritonitis  and  of  suppuration. 

Wounds  of  the  Omentum  can  be  recognized  only  by  sight ;  their  only 
danger  is  hemorrhage. 

Wounds  of  the  Liver  and  Gall-bladder  are  usually  accompanied 
by  wounds  of  other  organs.  Bile-stained  fluid  or  bile  sometimes  (14  times 
in  61  cases,  Mayer)  escapes  through  the  wound,  and  jaundice  occurred  only 
24  times  in  267  cases  (p.  600).  Of  59  gunshot  wounds  of  the  liver  only  34 
died  ;  and  of  114  complicated  wounds,  74  died  ;  of  51  punctured  or  incised, 
26  died ;  of  12  cases  resulting  in  abscess,  7  died  (American  War).  Escape 
from  early  death  does  not  mean  safety,  for  the  liver  tissue,  like  that  of  the 
brain,  is  prone  to  chronic  suppuration. 

Wounds  of  the  Spleen. — No  special  symptoms,  except  perhaps  pain  in 
the  left  shoulder.  Hemorrhage  is  the  greatest  danger,  then  septic  splenitis, 
perisplenitis,  and  peritonitis.    Of  29  cases  only  2  recovered. 

Wounds  of  the  Kidney  present  the  same  symptoms  as  ruptures,  perhaps 
with  the  addition  or  escape  of  urine  from  the  wound  ;  the  dangers  are  similar, 
but  the  chance  of  suppurative  nephritis  and  perinephritis  is  much  increased 
if  the  irritation  of  early  sepsis  is  added  to  that  of  urine.  Much  will  depend 
upon  whether  the  wound  is  well  placed  to  drain  off  the  urine,  and  even  more 
upon  whether  the  peritoneum  is  sound  or  wounded.    Of  78  cases,  52  died. 

Wounds  of  the  Pancreas  are  very  rare  :  only  5  occurred  in  the  Amer- 
ican War.  Bleeding  was  free,  but  easily  checked,  as  the  pancreas  usually 
prolapsed.  Injury  of  other  organs,  especially  the  stomach,  is  almost  always 
present. 

Wounds  of  the  Stomach  are,  of  course,  favored  by  its  distention,  and 
also  rendered  more  serious ;  for  extravasation  and  wound  of  the  large  vessels 
along  the  great  curvature  are  more  probable.  Of  79  American  cases,  60 
died.  The  situation  of  the  wound,  early  vomiting,  with  fresh  blood  in  the 
ejecta,  and  escape  of  acid  stomach  contents  externally  are  the  most  reliable 
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signs.  Shock  may  be  great,  but  is  usually  recovered  f  rom  ;  bleeding  is  slight 
unless  some  large  vessel  is  wounded ;  and  extravasation  in  quantity  through 
a  small  wound  is  less  likely  than  in  the  intestine  on  account  of  the  thicker 
mucosa  which  protrudes.  Consequently  a  fistula  or  abscess  is  somewhat 
more  likely  to  form. 

Wounds  of  the  Intestine  are  much  the  commonest  complication  of 
perforating  wounds;  the  compressibility  of  the  bowels  and  the  ease  with 
which  they  move  upon  each  other  enable  them  occasionally  to  escape,  but 
scarcely  from  any  really  pointed  weapon  or  rapidly  moving  ball.  Rarely, 
too,  a  wound  may  be  immediately  blocked  by  the  pressure  of  a  tensely  filled 
coil,  adhesion  occurs,  and  the  diagnosis  of  wound  is  made  only  post  mortem, 
or  not  at  all.  But  extravasation  does  not  invariably  occur  even  when  the 
patient  lives  many  hours  after  transverse  section  of  the  small  bowel ;  it  is 
resisted  by  the  close  apposition  of  other  parts,  under  the  pressure  of  the 
abdominal  muscles,  and  by  the  rapidity  with  which  fibrinous  adhesions  form 
among  them,  whilst  a  small  wound,  an  empty  bowel,  solid  contents  (large 
gut),  correspondence  of  the  visceral  and  parietal  wounds,  and  arrest  of  peri- 
stalsis are  unfavorable  to  its  occurrence.  Peristalsis  is,  however,  more  likely 
to  be  arrested  with  large  than  small  wounds.  Rarely  a  bullet  solders  per- 
forated gut  to  the  wound  in  the  wall  (p.  587),  or  sticks  together  two  hollow 
viscera  leading  to  a  fistula  bimucosa. 

Experiment  has  shown  that  extravasation  may  not  take  place  through  a 
wound  one-third  of  an  inch  or  less  in  length,  especially  if  transverse;  for 
such  is  more  or  less  completely  blocked  by  protruding  mucous  membrane, 
round  which  the  circular  fibres  are  strongly  contracted.  The  closure  is  less 
firm  in  longitudinal  wounds.  In  complete  transverse  division  the  circular 
fibres  contracting  round  the  protruding  and  everted  mucosa  may  quite  close 
the  lumen  for  a  considerable  time.  Such  closure  by  mucous  membrane 
cannot  be  regarded  as  aseptic  or  safe  ;  but  from  a  small  wound  extravasation 
is  likely  to  be  slight  and  easily  circumscribed. 

Fortunately  injured  intestine  usually  protrudes  ;  when  it  does  not,  its  diag- 
nosis may  be  impossible  when  the  wound  is  small  and  the  injured  gut  does 
not  lie  beneath  it.  The  most  reliable  signs  are :  escape  of  the  contents  of 
large  or  small  gut,  rapid  tympanites,  escape  of  gas  from  the  wound  and  fre- 
quent early  vomiting.  Bleeding  is  usually  slight,  but  blood  may  be  vomited 
or  passed  per  anum.  Shock,  if  very  marked,  is  probably  owing  to  injury  of 
nerve-plexuses,  or  of  other  viscera ;  but  a  bullet  or  sword  passing  through 
the  abdomen  may  wound  the  intestine  in  three  or  four  places. 

The  prognosis,  if  the  dangers  of  shock  and  hemorrhage  are  passed,  depends 
chiefly  upon  the  early  recognition  and  proper  treatment  of  the  lesion.  With 
regard  to  bullet  wounds,  Otis  could  find  no  undoubted  cases  of  recovery  from 
such  during  the  American  War.  Guthrie  gives  the  histories  of  the  survivors 
— six  in  number — out  of  many  hundreds  of  such  wounds  occurring  during 
the  Peninsular  War ;  in  one  the  stomach  was  wounded,  in  one  the  bowel 
sloughed  on  the  seventh  day,  and  the  remaining  four  were  wounds  of  the 
large  bowel. 

Treatment. — When  there  is  a  large  wound  through  which  it  is  obvious 
that  certain  viscera  are  injured,  the  treatment  should  be  such  as  would  be 
adopted  if  the  injured  viscera  were  prolapsed  (p.  608),  coupled  with  la  toilette 
du  peritoine  and  drainage,  if  this  membrane  is  seriously  infected. 

When  there  is  only  a  small  bullet  wound  or  punctured  opening,  or  perhaps 
apertures  of  entry  and  exit,  the  treatment  approximates  to  that  of  subcuta- 
neous ruptures  of  the  viscera ;  but  the  surgeon's  first  care  should  be  to  guard 
the  peritoneum  from  infection  through  the  wound.  Then  shock  must  be 
treated.    If  bleeding  is  at  all  free  from  the  external  wound,  and  comes  from 
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an  intra-abdominal  vessel,  try  pressure  so  adapted  as  not  to  close  the  wound 
and  force  the  blood  back  into  the  cavity.  If  this  fail,  enlarge  the  wound 
and  seek  for  the  source  of  hemorrhage,  which  will  probably  be  some  large 
vessel  close  by.  A  few  stitches,  the  cautery,  or  perchloride  may  stop  the 
bleeding,  or  extirpation  of  the  whole  or  part  of  an  organ  may  be  required. 
The  latter  course  is  necessary  in  uncontrollable  hemorrhage,  and  probably 
in  wounds  of  the  kidney  and  of  the  peritoneum  over  it,  to  prevent  peritonitis 
from  extravasation  of  urine.  If  injury  to  intestine  may  also  have  occurred, 
or  peritonitis  is  present,  abdominal  would  be  preferable  to  lumbar  nephrec- 
tomy, even  though  the  wound  were  in  the  loin. 

A  patient  apparently  dying  from  hemorrhages  should  have  the  chance  of 
laparotomy,  if  there  be  any  guide  as  to  the  region  whence  the  blood  comes. 

Evidence  of  injury  to  the  gall-bladder,  stomach,  or  intestine,  except  non- 
peritoneal  parts  of  the  large  gut,  necessitates  enlargement  of  the  wound,  or, 
if  this  be  inconveniently  placed,  or  doubtfully  related  to  the  injured  bowel, 
section  in  the  mid-line  and  treatment  of  the  damaged  viscus.  Clean-cut 
wounds,  even  gunshot,  should  be  sutured  ;  slight  laceration  may  be  removed 
by  trimming  with  scissors,  but  extensive  laceration  will  require  resection  of 
the  part.  In  each  of  the  above  cases,  however,  an  artificial  anus,  which  may 
be  closed  later,  should  be  established,  if  the  patient's  condition  does  not 
justify  so  prolonged  an  operation  as  suture  or  resection. 

Dr.  Parkes,  of  Chicago,  saved  the  lives  of  nine  out  of  nineteen  dogs,  after 
shooting  them  through  the  abdomen  and  allowing  extravasation  to  occur, 
by  laparotomy  and  suture  of  the  wounds  of  the  intestine.  Kocher  and  Bull 
have  each  operated  successfully  on  man  three  and  seventeen  hours  respec- 
tively after  bullet-wound  of  the  stomach  and  of  the  intestine.  Tiling  sewed 
up  a  punctured  wound  of  the  stomach  and  saved  the  life  of  the  patient  (St. 
Petersb.  Med.  Wochenschr.,  1884,  No.  44). 

When  the  abdomen  has  been  penetrated  or  traversed  by  some  weapon, 
but  there  is  no  sign  of  severe  hemorrhage,  or  of  injury  to  viscera,  choice 
must  be  made  between  opium  treatment  and  an  exploratory  laparotomy. 
In  favor  of  the  former  would  be  any  reason  for  believing  that  the  intestine 
was  not  damaged,  or  that,  if  damaged,  the  wound  was  decidedly  less  than 
one-third  of  an  inch  long.  But,  as  a  rule,  if  wound  of  gut  is  likely  to  have 
occurred,  enlarge  the  wound  and  examine  the  parts  lying  near.  See  a  case 
of  stab  thus  treated  by  Barker  (Lancet,  1886,  vol.  i.  p.  347).  Should  signs 
of  diffuse  peritonitis  occur  under  the  opium  treatment,  laparotomy  should  be 
performed,  and  the  peritoneum  cleansed ;  but  it  is  likely  to  be  too  late. 

It  will  be  perceived  that  the  treatment  recommended  throughout  in  inju- 
ries of  the  abdomen  is  based  upon  their  high  mortality  and  the  causes  of 
death  under  the  opium  plan,  and  a  knowledge  of  the  way  in  which  these 
causes  have  been  set  aside  in  ovariotomy.  Rash  laparotomy  is  not  coun- 
selled. In  the  treatment  of  internal  hemorrhage,  especially,  the  indications 
should  be  clear,  lest  the  shock  of  the  operation  be  added  to  that  of  nerve- 
injury  ;  even  when  the  region  traversed  or  injured  is  known,  it  may  be  very 
difficult  to  find  the  bleeding  vessels.  No  one  questions  its  advisability  when 
intestine  is  certainly  wounded,  and  the  rarity  of  simple  penetrating  wounds 
is  such  as  to  justify  exploratory  operation  in  most  cases  which  affect  the 
intestinal  region.  Lastly,  if  by  its  means  local  infection  and  fluids  ready  to 
decompose,  or  decomposing,  can  be  removed  and  septic  peritonitis  be  warded 
off  or  checked,  laparotomy  will  be  a  great  boon.  It  must  be  admitted  that 
it  is  an  operation  which  requires  considerable  experience  and  plenty  of  time 
to  gain  the  best  results. 

Sutures  for  Wounds  of  Hollow  Viscera. — These  are  planned  to 
bring  together  the  serous  surfaces,  and,  when  possible,  to  avoid  piercing  the 


612 


THE  SURGERY  OF  THE  ABDOMEN. 


mucosa — partly  that  the  contents  of  the  viscus  may  not  soak  out  along  the 
thread  and  render  the  wound  septic,  and  partly  that  the  usually  everted 
mucosa  may  have  less  chance  of  intervening  between  the  serous  layers.  The 
threads  are,  therefore,  passed  from  the  serous,  through  or  beneath  the  mus- 
cular, coat  and  out  again  through  the  serous ;  they  enter  about  one-eighth 
of  an  inch  from  the  edge  of  the  wound,  come  out  one-eighth  of  an  inch  fur- 
ther away  (Fig.  213),  and  are  placed  one-twelfth  to  one-tenth  of  an  inch 
apart.  It  is  very  difficult  to  avoid  the  mucosa  in  distended  small  gut.  Fine 
carbolized  Chinese  twist  is  the  best  material  for  the  sutures. 

The  continuous  or  Glover's  suture  is  often  employed,  and  acts  well ;  it  can 
be  introduced  much  more  rapidly  than  any  other — a  matter  often  of  great 
importance.    But  if  one  stitch  cuts  out  the  rest  may  loosen. 

Lembert's  suture  (Fig.  213)  is  most  commonly  used ;  it  differs  from  the 
above  chiefly  in  being  discontinuous.    The  Czerny-Lembert  suture  begins 


with  a  series  of  stitches  uniting  the  edges  of  the  serous  membrane ;  and  to 
these  is  added  a  series  of  Lembert's  sutures. 

These  stitches  can  be  used,  not  only  in  wounds,  but  also  in  complete  trans- 
verse division  of  the  bowel,  and  are  probably  the  best.  Treves,  however, 
prefers,  in  the  latter  case,  first  to  unite  the  projecting  mucosa  by  about  fifteen 
stitches,  and  then  to  insert  some  twenty-five  Lembert's.  In  either  case,  the 
insertion  of  stitches  should  begin  at  the  mesentery.  Jobert's  method  of 
invaginating  the  upper  end  (not  always  easily  recognized)  into  the  lower,  of 
which  the  serous  coat  has  been  inverted  all  round  for  half  an  inch,  is  rarely 
used. 

Resection  of  the  Intestine  may  (1)  be  followed  at  once  by  suture  of 
the  ends,  return  of  the  bowel  to  the  abdomen,  and  closure  of  the  parietal 
wound ;  or  (2)  an  artificial  anus  may  be  established,  and  closed  subsequently 
if  the  patient  survive.  The  latter  method  is  to  be  preferred  when  the  patient 
is  at  all  exhausted. 

The  following  directions  will  serve  whether  the  resection  be  undertaken  for 
injury  or  disease.  In  the  latter  case,  in  the  absence  of  very  clear  indication 
to  the  contrary,  the  mid-line  below  the  navel  is  to  be  preferred  for  the  pre- 
liminary incision.  Where  a  new  growth  can  be  localized  in  the  ascending 
or  descending  colon,  a  colotomy  incision  is  the  best. 

1.  Draw  out  the  coil  of  intestine  until  healthy  bowel  is  well  exposed,  close 
the  abdominal  wound  with  sutures  as  far  as  the  protruding  loop  will  permit, 
or  plug  the  wound  with  warm  carbolized  sponges.  Clamp  each  end  well 
beyond  the  seat  of  disease  with  Bishop's  clamp,  and  cut  away  the  diseased 
segment  of  bowel  with  scissors,  taking  care  to  protect  the  peritoneal  cavity, 
by  means  of  a  sponge  placed  beneath  the  bowel  to  be  excised. 

Remove  a  corresponding  wedge  of  the  mesentery,  but  that  the  blood-supply 
of  the  cut  ends  of  intestine  may  be  as  perfect  as  possible,  let  the  base  of  the 
wedge  be  less,  by  half  an  inch  at  either  end,  than  the  distance  between  the 


Fig.  213. 


Lembert's  suture. 
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ends  of  the  bowel ;  tie  all  vessels  and  bring  the  cut  edges  together  with 
sutures.  Approximate  the  ends  of  the  intestine  by  screwing  up  the  clamp, 
and  unite  them  by  one  of  the  methods  given  above.  Remove  the  clamps, 
gently  wash  the  groove  of  union  and  the  exposed  loop  with  an  antiseptic, 
replace  the  loop  in  the  abdominal  cavity,  and  close  the  wound  in  the 
parietes. 

2.  Proceed  as  above  as  far  as  the  closure  of  the  gap  in  the  mesentery. 
Then  remove  the  lower  clamp  and  secure  the  margin  of  the  divided  intestine 
to  the  edges  of  the  abdominal  wound.  Close  the  parietal  wound  as  far  as 
possible,  plug  the  remaining  aperture  carefully,  and  then  draw  the  upper 
segment  of  the  bowel  well  out  of  the  wound,  remove  its  clamp  and  allow 
the  intestinal  contents  to  escape.  Now  unite  its  margin  to  those  of  the 
parietal  wound  and  of  the  lower  piece  of  bowel. 


CHAPTER  XL. 

HERNIA. 

Nature  and  Causes  of  Hernia  Generally. 

Definition. — Hernia  signifies  a  protrusion  of  any  viscus  from  its  natural 
cavity  ;  but,  unqualified,  it  means  a  protrusion  of  the  abdominal  v!scera. 

Causes. — The  abdominal  viscera  are  frequently  and  violently  compressed 
by  the  muscles  surrounding  them.  We  may  say  that,  to  prevent  hernia, 
every  square  inch  of  the  abdominal  wall  should  be  able  to  resist  the  highest 
intra-abdominal  pressure  which  the  action  of  the  muscles  of  the  wall  can 
produce.  In  a  strong  man  this  is  so,  and  we  may  therefore  say  that  rupture 
is  always  the  result  of  defective  resisting  power  on  the  part  of  the  wall. 
Many  a  person,  however,  is  obviously  predisposed  to  rupture,  yet  does  not 
acquire  one,  as  he  leads  a  sedentary  life,  with  no  strong  exertion  ;  again, 
some  spot  in  the  wall  is  so  feeble  that  no  special  exertion  is  required  to  cause 
a  viscus  to  force  its  way  through  it. 

The  exciting  cause — that  which  drives  viscera  from  the  cavity — is  always 
compression  of  the  viscera  by  the  abdominal  muscles.  Hence  hernia  results 
frequently  from  violent  exertion,  especially  lifting  heavy  weights,  rowing, 
bicycling,  and  the  like,  in  which  the  hips  are  partly  flexed  and  the  aponeu- 
roses of  the  groin  relaxed.  It  is  not  uncommon  in  cases  of  stone  or  stricture, 
and  in  children  with  phimosis,  from  the  frequent  straining  to  pass  water. 

The  predisposing  cause  is  a  weakness  of  the  parietes  of  the  abdomen, 
which  may  be  variously  produced.  (1)  Certain  parts  are  apt  to  be  feebly 
developed — e.  g.,  the  umbilical  scar  and  the  region  of  the  inguinal  canal. 
Many  groins  bulge  out  as  the  patient  stands,  owing  to  weakness  of  the 
transversalis  and  internal  oblique,  which  latter  probably  arises  from  only 
the  outer  third  of  Poupart's  ligament,  and  scarcely  covers  the  deep  ring ; 
the  superficial  ring  is  often  large,  and  the  intercolumnar  fibres  weak. 
Constant  distention  of  the  abdomen  during  childhood  probably  leads  to 
tins  condition.  The  crural  ring  is  naturally  a  weak  spot.  (2)  The  abdo- 
minal parietes  may  be  weak  from  actual  malformation — e.  g.,  the  recti 
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may  be  widely  separate,  the  anterior  wall  wanting  as  in  ektopia  vesicae, 
the  funicular  process  of  peritoneum  may  not  be  closed,  the  testis  may 
be  late  in  its  descent  or  retained  in  the  canal,  dilating  it  and  preventing 
closure  of  the  peritoneum  in  either  case.  (3)  They  may  be  weakened  by 
injury  or  disease,  or  by  distention  by  the  pregnant  uterus,  obesity,  dropsy, 
or  a  tumor.  (4)  Weakness  and  emaciation  cause  removal  of  fat  which 
had  previously  fortified  an  orifice  (crural)  predisposed  to  hernia.  (5)  The 
mesentery  and  other  serous  folds  must  be  unnaturally  elongated  to  allow 
viscera  to  leave  the  abdomen.  This  is  usually  secondary,  due  to  dragging 
of  the  viscus  which  is  passing  through  the  aperture,  but  both  mesentery 
'and  omentum  may  be  abnormally  long.  (6)  Heredity  appears  in  about 
thirty-four  per  cent,  of  the  cases,  and  among  these  about  twelve  per  cent, 
occur  in  the  first  year.  Weakness  of  the  inguinal  region,  late  descent  of 
the  testis,  great  width  from  the  anterior  iliac  to  the  pubic  spine,  and  un- 
usual length  of  mesentery  are  likely  to  be  hereditary. 

Structure. — A  hernia  consists  almost  always  of  a  sac  and  its  contents. 

Contents. — The  viscera  most  liable  to  hernial  protrusion  are  the  small  in- 
testine, omentum,  and  arch  of  the  colon.  But  all  except  the  pancreas 
(even  the  gravid  uterus)  have  occasionally  been  found  protruded,  partially 
or  entirely — especially  in  cases  of  congenital  deficiency  of  the  abdominal 
parietes. 

The  sac  of  a  hernia  is  a  portion  of  the  parietal  layer  of  peritoneum 
which  the  protruding  viscera  push  before  them  in  the  form  of  a  containing 
pouch.  It  soon  adheres  to  the  surrounding  cellular  tissue,  and  does  not 
return  into  the  abdomen  when  the  viscera  are  replaced ;  although  a  hernia 
may  rarely  be  pushed  back  en  masse,  sac  and  all,  without  the  use  of  any 
great  force  in  taxis.  As  the  hernia  increases  in  size,  the  sac  also  increases — 
partly  by  growth,  partly  by  distention,  but  chiefly  by  dragging  down  of 
more  peritoneum.  Sometimes  it  diminishes  in  thickness  whilst  increasing  in 
capacity,  especially  in  umbilical  and  ventral  hernise;  in  the  groin,  it  usually 
thickens  and  becomes  more  opaque  as  it  grows  older.  Its  neck  (the  narrow 
part  which  communicates  with  the  abdomen)  is  always  puckered  from  the 
pressure  of  the  muscular  or  ligamentous  ring  which  surrounds  it,  and,  if  the 
hernia  is  kept  up,  the  folds  at  the  neck  grow  together,  and  thicken,  and  con- 
tract, perhaps  effecting  a  cure.  If  not,  a  small  aperture  in  very  dense  tissue 
is  left,  and  strangulation  is  very  probable,  if  a  rupture  which  has  been  well 
kept  up  for  years  is  at  last  forced  down.  Sometimes  the  sac  has  two  con- 
stricted portions  or  necks — either  because  (as  in  oblique  inguinal  hernia)  it 
passes  through  two  tendinous  apertures  (the  external  and  internal  abdominal 
rings),  or  because  the  original  neck  has  been  pushed  down  by  a  fresh  pro- 
trusion above  it.  Some  hernise  are  destitute  of,  or  imperfectly  covered  by,  a 
sac.  This  may  happen — (1)  If  the  whole  of  a  protruded  viscus  is  not  natu- 
rally covered  by  peritoneum — as  the  bladder;  the  caecum,  though  completely 
covered,  may  shell  out  of  its  peritoneum  as  it  descends.  (2)  If  the  hernia 
occur  at  once  in  consequence  of  rupture  of  peritoneum  and  muscles.  (3)  In 
some  cases  of  congenital  umbilical  hernia.  (4)  Hernia  may  be  considered 
as  virtually  sacless,  if  the  sac  has  been  burst  by  a  blow,  or  become  entirely 
adherent  to  its  contents.  Instances,  again,  are  known  in  which  two  peri- 
toneal sacs  have  protruded  through  one  and  the  same  aperture  in  the  abdo- 
minal parietes,  or  another  sac  has  come  down  within  a  previously  existing 
one,  or  two  separated  protrusions  have  occurred  in  a  single  sac  (case  by  H. 
Lee,  Med.  Chir.  Trans.,  vol.  li.  p.  93). 

Division. — Hernia  is  divided  into  several  species,  the  chief  of  which  are 
named — 1,  according  to  the  situation — inguinal,  femoral,  etc.;  and  2,  accord- 
ing to  the  condition  of  the  protruded  viscera — which  may  be  (a)  reducible,  or 
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returnable  into  the  abdomen  ;  (b)  irreducible,  that  is,  not  returnable  into  the 
abdomen,  but  without  constriction ;  or  (c)  strangulated — that  is,  subject  to 
constriction,  which  not  only  prevents  their  return  into  the  abdomen,  but  also 
interferes  with  the  passage  of  their  contents,  and  with  their  circulation. 

Reducible  Her>tia. 

Symptoms. — A  soft,  compressible  swelling  appears  at  some  part  of  the 
abdominal  parietes.  It  increases  in  size  when  the  patient  stands  up;  it  has 
an  "  impulse  " — i.  e.,  if  grasped,  it  is  found  to  dilate  when  he  coughs  or 
strains ;  and  it  diminishes  or  disappears  when  he  lies  down,  or  when  properly- 
directed  pressure  is  made  upon  it,  but  sometimes  an  omental  hernia  is  irre- 
ducible from  the  first.  If  the  sac  contain  intestine  only  {enterocele),  the 
tumor  is  smooth,  rounded,  and  elastic  ;  borborygmi  (or  flatulent  croakings) 
are  occasionally  heard  in  it ;  it  is  resonant  on  percussion,  and  when  pressed 
upon  the  bowel  returns  into  the  abdomen  with  a  sudden  jerk  and  gurgling 
noise.  If  it  contain  omentum  only  (epiplocele) ,  the  swelling  is  inelastic, 
doughy,  and  often  knotty  and  unequal  to  the  touch  ;  it  is  non-resonant ;  the 
impulse  is  slight,  not  expansile,  but  of  the  nature  of  a  push  of  the  mass  out 
from  the  abdomen  ;  and  when  pressed,  it  returns  without  noise  and  slowly, 
the  pressure  requiring  to  be  continued  till  it  has  disappeared.  But  very 
often  a  hernial  sac  contains  both  intestine  and  omentum  (entero-epiplocele, 
from  K>'/?.?i,  tumor ;  ivrepov,  intestinum;  and  krclirloov,  omentum);  and  frequently 
it  is  impossible  to  ascertain  its  exact  contents  by  any  external  examination. 

Treatment. — This  may  be  palliative  or  radical.  The  palliative  plan  is 
to  employ  a  truss,  an  instrument  consisting  of  a  pad  placed  on  the  seat  of 
protrusion,  and  of  a  baud  or  steel  spring  passing  round  the  body,  and  press- 
ing the  pad  with  the  requisite  degree  of  force.  In  writing  for  an  inguinal 
or  femoral  truss,  it  is  usual  to  give  the  circumference  of  the  body  at  the  hips, 
midway  between  the  spine  of  the  ileum  and  the  trochanter  ;  and  it  is  better 
also  to  add  the  distance  of  the  centre  of  the  hernial  opening  from  the  point 
last  named,  and  its  distance  below  the  above  circle  round  the  body.  To 
test  the  efficacy  of  a  truss,  let  the  patient  bend  well  over  the  back  of  a  chair 
to  relax  the  oblique  aponeurosis,  and  endeavor  with  all  his  strength  to  force 
it  into  the  ground  ;  also  let  him  cough  strongly  in  this  position.  If  the 
rupture  does  not  escape  the  fit  of  tlfe  pad  and  strength  of  the  spring  are  suit- 
able: comfort  and  the  ability  to  retain  its  place  depend  upon  the  curve  of 
the  spring  and  minor  points  of  which  wear  is  the  only  test.  Professor  John 
Wood  is  doubtless  right  in  urging,  among  other  things,  that  the  truss-pad 
should  have  a  flat  surface  instead  of  the  markedly  rounded  one  commonly 
used,  which  tends  to  act  as  a  wedge  and  to  widen  the  aperture  in  the  wall 
over  which  it  is  placed.  It  is  advisable,  also,  that  the  pad  should  be  non- 
absorbent — i.  e.,  made  of  ivory,  ebony,  vulcanite,  or  boxwood.  A  pad  filled 
with  sand,  or  an  India-rubber  air-bag,  may  act  best  with  tender  skins.  The 
pad  must  extend  well  beyond  the  edge  of  the  aperture.  The  spring  must  be 
of  strength  proportioned  to  the  size  of  the  hernial  aperture  and  to  the  power 
of  the  patient's  abdominal  muscles.  It  should  be  nickel-plated,  or  covered 
with  vulcanite;  and  patients  often  like  a  layer  of  flannel  or  linen,  which  can 
be  washed,  wrapped  round  the  whole  instrument.  For  cheap  trusses,  basil 
leather  is  a  better  covering  than  chamois,  as  it  does  not  get  so  foul.  The 
patient  must  expect  to  find  the  truss  rather  irksome  for  the  first  week.  It 
should  be  constantly  worn  by  day  ;  and  if  the  patient  will  submit  to  wear 
it  at  night  also  so  much  the  better.  If  not,  he  should  apply  it  in  the  morn- 
ing, before  he  rises  from  the  recumbent  position.  The  skin  of  the  part  which 
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it  presses  upon  should  be  regularly  washed,  bathed  with  eau-de-Cologne,  or 
spirit,  and  dusted  with  fuller's  earth,  or  violet  powder,  to  .prevent  chafing. 

There  are  some  cases  in  which  the  common  truss  fails  to  keep  up  a  rupture 
comfortably,  and  for  these  the  surgeon  should  try  other  instruments,  which 
are,  for  the  most  part,  the  property  of  various  individuals ;  each  claims  some 
peculiarity  adapting  it  to  particular  cases.  The  Moo-Main  lever  truss  has  a 
belt  passing  round  the  body,  instead  of  a  circular  spring ;  and  pressure  on 
the  pad  is  effected  by  a  strap  passing  under  the  thigh  and  acting  on  a  spring- 
lever  attached  to  the  pad.  Salmon  &  Ody's  self-adjusting  truss  has  a  pad 
revolving  on  a  ball  and  socket,  with  a  half-spring  acting  from  a  flat  back- 
pad  and  placed  on  the  opposite  side  of  the  pelvis,  so  as  to  push  outward  and 
upward  upon  the  hernial  aperture.  The  Maidstone  truss  allows  the  pad  to 
slide  on  the  spring,  so  that  the  circumference  of  the  instrument  may  be 
adapted  to  the  varying  size  or  movements  of  the  body.  Adams's  graduated 
pressure  truss  has  two  springs  of  different  curves  ;  by  sliding  one  on  the  other 
the  amount  of  pressure  may  be  varied.  Instead  of  a  steel  spring,  an  elastic 
India-rubber  belt  may  be  used;  such  trusses  are  constructed  by  Bourjeaud. 
For  umbilical  or  ventral  hernia  an  India-rubber  band  and  pad  generally 
answer.  Among  the  more  expensive  trusses  Professor  Wood's  are,  perhaps, 
the  best.  They  have  been  employed  with  much  success  in  curing  small 
herniae,  as  well  as  in  keeping  up  and  preventing  the  increase  of  those  for 
which  an  operation  for  radical  cure  has  not  been  deemed  advisable.  These 
trusses  are  of  four  kinds,  viz.,  inguinal — oblique  and  direct;  femoral,  and  um- 
bilical. They  are  all  based  on  a  distinct  principle,  that  of  applying  pressure 
by  &  flat  pad  at  the  sides  of  the  hernial  opening,  instead  of  in  the  axis.  The 
pad  for  oblique  inguinal  rupture  is  of  the  shape  of  an  obliquely  curved  horse- 
shoe, the  outer  limb,  which  presses  upon  Poupart's  ligament,  being  shorter 
than  the  inner,  which  is  laid  over  the  inner  pillar  of  the  ring  (Fig.  214). 
The  curve  of  the  horseshoe  is  placed  over  the  deep  hernial  opening,  and  the 
bearing  of  the  side-spring  is  exactly  in  the  centre  of  the  pad.  The  hard 
surface  may  be  covered  by  an  India-rubber  water-bag  of  the  shape  of  the 


pad.  The  pad  for  direct  inguinal  hernia  is  an  ovate  ring,  the  hole  in  the 
middle  corresponding  to  the  axis  of  the  hernial  opening.  This  exerts  its 
chief  pressure  upon  the  margins,  preventing  their  giving  and  enlarging 
under  the  pressure  of  the  bowels  (Fig.  215).  The  double  bearing  of  the 
horseshoe  and  ring  pad  enables  them,  under  sufficient  pressure  of  the  side- 
spring,  to  keep  in  place  better  than  the  convex  pads,  while  the  tension  of 
the  integuments  across  the  opening  prevents  the  rupture  from  emerging 
there.  In  the  former  kind,  the  spermatic  cord  and  pubic  spine  escape  the 
pressure  of  the  pad  by  sliding  and  lying  in  the  cleft  or  opening.  For  large 
and  difficult  cases  of  inguinal  rupture  Mr.  Wood  employs  a  double  or  twin 
pad,  each  half  of  which  presses  upon  each  of  the  pillars  of  the  ring  or  sides 
of  the  neck  of  the  sac.    The  spring  goes  entirely  round  both  hips,  one  end 


Fig.  214. 


Fig.  215 


Wood's  pad  for  oblique  inguinal  hernia. 


Wood's  pad  for  direct  inguinal  hernia. 
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pressing  upon  the  inner,  and  the  other  on  the  outer,  of  the  half-pads,  so  that 
any  increase  of  pressure  can  be  made  upon  either  half  that  may  be  desirable. 
The  two  pads  are  bound  together  by  a  transverse  strap.  Thus  a  lateral  as 
well  as  a  backward  pressure  is  kept  up.  The  pad  for  crural  hernia  is  egg- 
shaped  in  outline,  its  bearing  surface  being  flattened  for  pressure  upon  the 
front  wall  of  the  crural  canal,  its  upper  border  rounded  to  support  Poupart's 
ligament,  and  its  lower  tapered  off  to  accommodate  itself  to  the  saphenous 
opening  (Fig.  216  a  ;  b  shows  a  section). 


Radical  Cure. — If  the  patient  is  below  the  age  of  puberty,  or  not  much 
above  it,  and  if  the  hernia  has  not  existed  very  long,  a  proper  truss,  if  con- 
stantly worn,  will,  in  many  cases,  effect  a  permanent  cure.  No  longer  sub- 
ject to  distention,  the  neck  of  the  sac  and  the  fibrous  ring  around  it  become 
contracted  and  finally  obliterated.  This  cure  may,  perhaps,  occur  in  two  or 
three  years ;  but,  as  a  measure  of  precaution,  the  truss  should  be  worn  for 
two  years  more.  This  result  is  most  frequent  with  the  umbilical  and  other 
hernia?  of  infants  ;  in  adult  patients  treatment  by  truss  is  rarety  other  than 
palliative,  and  must  be  continued  throughout  life.  Of  late  years  numerous 
operations  have  been  devised  for  the  radical  cure  of  hernia,  and  the  simplest 
and  best  of  them  are  now  frequently  practised  (see  "Special  Hernia  "). 


Definition. — Hernia  is  said  to  be  irreducible,  simply,  when  the  protruded 
viscera  cannot  be  returned  into  the  abdomen  ;  although  there  is  no  impedi- 
ment to  the  passage  of  their  contents,  or  to  the  circulation  of  the  blood 
through  their  tissues.  Very  often  it  is  omentum  only  that  is  irreducible; 
but  this  may  prevent  the  wearing  of  a  truss,  and  always  keeps  open  a  passage 
down  which  bowel  may  be  forced. 

Causes. — Hernia  may  be  rendered  irreducible — (1)  By  an  adhesion  of 
the  sac  to  its  contents,  or  of  the  latter  to  each  other,  or  by  membranous 
bands  formed  across  the  sac.  (2)  By  enlargement  of  the  omentum  or  mesen- 
tery from  development  of  fat  and  from  fibroid  thickening,  due  to  constriction 
at  the  ring  where  the  mass  is  atrophied  and  may  consist  of  fibrous  tissue  only. 
(3)  From  the  absence  of  a  sac  in  hernia?  of  the  bladder  or  csecuni,  permitting 
these  viscera  to  adhere  directly  to  surrounding  parts. 

Consequences. — Irreducible  hernia  may  produce  many  inconveniences. 
It  frequently  tends  to  increase  steadily  until  most  of  the  bowels  may  be  in  the 
scrotum  or  labium,  the  penis  being  buried  or  the  vagina  closed.  The  patient 
is  liable  to  dragging  pains  in  the  abdomen  and  perhaps  attacks  of  vomiting, 
which  come  on  after  food  or  when  he  or  she  assumes  the  erect  posture, 
because  fixation  of  the  protruded  omentum  resists  all  upward  movements  of 
the  stomach.  These  inconveniences  will  be  greatly  aggravated  if  the  patient 
becomes  fat  or  pregnant.    The  protruded  bowels  being  deprived  of  the  sup- 
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A,  pad  for  femoral  hernia;  B,  same,  in  section. 
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port  naturally  afforded  them  by  the  abdominal  muscles,  their  feculent  con- 
tents are  apt  to  lodge  in  them,  causing  swelling,  tension,  colic,  constipation, 
perhaps  vomiting  and  diminished  impulse  (incarcerated  hernia).  Irreducible 
herniae  are  much  exposed  to  injury,  and  from  this  and  other  causes  may 
become  inflamed;  these  symptoms  of  obstruction  arise  in  combination  with 
signs  of  local  inflammation  and  of  peritonitis  spreading  from  the  sac.  Lastly, 
the  bowel  is  in  constant  hazard  of  strangulation. 

Treatment. — This  may  be  either  palliative  or  radical.  (1)  The  pallia- 
tive treatment  consists  in  applying  a  bag-truss,  or  a  truss  with  a  hollow  pad 
or  circular  India-rubber  water-pad,  that  shall  firmly  embrace  and  protect 
the  hernia  and  prevent  any  additional  protrusion.  The  patient  should 
avoid  all  violent  exertion  or  excess  in  diet,  and  should  never  let  his  bowels 
be  confined. 

(2)  It  has  occasionally  happened,  after  confinement  to  bed  for  several 
weeks  with  some  emaciating  ailment,  that  a  hernia,  irreducible  before,  has 
been  replaced  with  ease,  owing  to  absorption  of  the  fat  of  the  omentum  or 
mesentery,  and  relaxation  of  the  abdominal  apertures.  The  same  result  has 
in  some  cases  been  effected  also  by  art — by  keeping  the  patient  in  the  recum- 
bent posture,  and  on  very  low  diet  for  six  weeks  or  two  months,  by  the  fre- 
quent use  of  clysters  and  laxatives,  and  by  maintaining  a  constant  equable 
pressure  on  the  tumor  by  means  of  a  bag-truss  made  to  lace  over  it,  a  bag  of 
shot  or  sand,  or  an  India-rubber  bandage.  This  plan  is  very  uncertain  as 
to  its  results,  and  will  be  effectually  defeated  if  there  are  any  adhesions  ; 
besides,  there  are  not  many  patients  who  will  submit  to  it.  It  will  be  more 
likely  to  succeed  if  the  hernia  is  omental  than  if  it  contain  intestine.  It  is 
now  rarely,  if  ever,  used. 

(3)  Operative  treatment  varies  in  details  with  the  variety  of  hernia ;  see 
"  radical  cure  "  and  special  varieties  of  hernia. 

When  incarcerated  hernia  is  diagnosed,  suitable  diet,  gentle  taxis,  large 
enemata  form  the  treatment ;  purgative  enema  or  a  sharp  purge  by  mouth 
may  be  given,  if  strangulation  is  certainly  eliminated.  Inflamed  hernia  is 
treated  by  leeching,  belladonna  fomentations,  and  opium. 

Strangulated  Hernia. 

Definition. — Hernia  is  said  to  be  strangulated  when  it  is  so  constricted 
that  intestinal  contents  cannot  be  propelled  through  the  protruded  bowel, 
and  that  its  circulation  is  also  impeded — more  or  less.  These  two  factors 
must  be  kept  distinct.  The  herniae  most  likely  to  become  strangulated  are 
those  produced  by  one  violeut  effort,  herniae  which  have  been  well  kept  up 
by  a  truss  and  are  suddenly  forced  down,  and  irreducible  omental  hernias 
into  which  a  coil  of  gut  is  pressed.  Usually  the  whole  width  of  a  coil  of 
intestine  is  strangulated,  and  the  coil  may  vary  in  length  from  a  few  inches 
to  several  feet.  Rarely  only  a  part  of  the  lumen  on  the  convexity  is  nipped 
(Littre's  hernia),  but  the  obstruction  to  feces,  even  here  is,  as  a  rule,  com- 
plete, owing  to  the  spur  formed  by  the  sudden  kink ;  the  symptoms  are 
usually  not  severe. 

Pathology. — The  seat  of  stricture  varies  with  the  different  kinds  of  hernia 
(see  "  Special  Herniae  ").  Usually  it  is  at  the  neck  of  the  sac,  and  is  due  to 
thickening  of  the  peritoneum  (p.  614),  or  to  tendinous  bands  external  to  the 
sac.  In  some  cases  the  bowel  has  been  constricted  by  membranous  bands, 
or  by  fissures  in  the  omentum  within  the  sac  itself,  or  by  an  old  neck  of  the 
sac  which  has  been  pushed  down  lower.  The  aperture  does  not  actively 
constrict  the  parts  protruded  through  it ;  these  either  are  too  large  from  the 
first,  or  swell  and  press  against  the  margins. 
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A  hernia  may  be  at  once  strangulated  upon  its  first  descent,  the  aperture 
through  which  it  passes  being  so  small  as  to  prevent  not  only  the  onward 
passage  of  bowel  contents,  but  also  the  entry  of  arterial  blood.  In  this  case, 
which  is  rare,  the  bowel,  even  after  some  hours,  is  but  little  changed  in  appear- 
ance ;  but  infarction,  in  proportion  to  the  duration  of  the  constriction,  or  gan- 
grene, follows  its  return  to  the  abdomen,  as  in  Cohnheim's  experiment  upon 
the  rabbit's  ear  (p.  41)  ;  but  the  intestine  suffers  much  earlier.  Much  more 
commonly  the  hernial  aperture,  whilst  arresting  the  bowel  contents,  and,  to 
greater  or  less  extent,  the  escape  of  venous  blood,  permits  the  entry  of  arte- 
rial. The  result  is  venous  congestion,  with  swelling  of  the  bowel  from  effu- 
sion between  its  coats  and  into  its  lumen,  leading  to  its  complete  constriction 
with  arrest  of  arterial  supply.  Before  this  occurs  the  bowel  becomes  purple 
or  deep  red,  hemorrhages  appear  beneath  the  serosa,  and  then  run  together 
into  a  bloody  infiltration.  Fluid,  which  is  at  first  clear,  serous,  and  then 
more  or  less  deeply  blood-stained,  escapes  into  the  sac,  and,  mixed  with  mucus, 
into  the  strangulated  gut.  The  protruded  bowel  may  die  en  masse;  it  then 
loses  its  polish,  becomes  very  dark  and  friable,  and  may  either  remain  tense 
or  shrink.  As  the  coat  of  the  bowel  dies  it  permits  the  passage  of  gases, 
fluids,  and  organisms  from  it*  interior ;  and  the  fluid  in  the  sac  becomes 
turbid  and  offensive.  Then,  as  a  consequence  of  putrefaction,  the  bowel-wall 
often  becomes  ash-gray  everywhere,  or  in  patches  ;  ultimately  it  may  burst 
into  the  sac  or  peritoneum,  especially  if  taxis  be  employed.  As  these  latter 
changes  occur  the  integuments  over  the  rupture  usually  become  infected ; 
they  swell,  a  livid  red  blush  appears  upon  the  skin,  and  crepitation  from 
presence  of  putrid  gases  in  the  tissues  may  be  discovered  ;  or  gas  may  be 
found  only  on  section  of  the  tissues,  which  are  infiltrated  with  a  thin,  offen- 
sive pus.  The  opening  of  such  an  abscess  results  in  an  artificial  anus.  It 
will  be  noticed  that  the  bowel  presents,  in  these  cases,  a  typical  example  of 
moist  gangrene.  Here,  as  elsewhere,  it  is  difficult  or  impossible  to  be  sure 
that  gangrene  has  occurred  until  signs  of  putrefaction  are  present.  In  other 
cases,  as  a  consequence  of  pressure  against  a  sharp  constricting  edge,  ulcera- 
tion of  the  mucosa  may  occur  and  end  in  perforation,  either  on  the  abdom- 
inal or  hernial  side  of  the  stricture,  or  the  wall  of  the  gut  may  necrose  at 
this  spot.  Apparently  the  healing  of  such  an  ulcer  may  cause  narrowing  of 
the  bowel. 

In  another  set  of  cases  the  constriction  interferes  chiefly  with  the  passage 
of  bowel  contents.  I  have  operated  on  a  patient  moribund  after  a  week  of 
mild  symptoms  of  strangulation,  and  have  found  a  small  knuckle  of  bowel 
with  a  large  mass  of  omentum  in  the  sac  ;  neither  showed  any  signs  even  of 
congestion.  But  all  degrees  are  met  with  between  these  cases  and  those 
above  described.  When  interference  with  the  circulation  does  not  increase 
rapidly,  inflammation,  with  formation  of  lymph,  or  even  pus,  occasionally 
occurs. 

In  all  these  instances  it  is  surprising  how  rarely  diffuse  peritonitis  occurs, 
the  explanation  being  that  whenever  inflammation,  perforation,  or  gangrene 
occurs  in  the  sac,  lymph  glues  the  intestines  to  the  abdominal  wall  around 
the  neck.  Sometimes,  however,  this  fails  to  protect.  After  reduction  of  a 
strangulated  hernia  by  taxis  a  sharp  attack  of  peritonitis  may  occur  ;  the 
intestine  probably  inflames  after  the  ansemia,  and  perhaps  allows  infective 
irritants  to  transude;  it  almost  always  subsides  under  treatment.  Some- 
times peritonitis  results  from  the  reduction  of  gut,  which  inflames  and  dies 
after  reduction ;  but  a  small  slough  may  separate  into  the  bowel  when  this 
early  contracts  adhesions,  or  feces  may  escape  through  an  operation  wound 
(fecal  fistula). 

The  bowel  above  a  hernia  is  more  or  less  distended  and  injected,  full  of 
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offensive  yellow  fluid,  which,  low  down,  is  often  bloody;  the  hyperemia  is 
probably  the  result  of  strong  peristalsis,  and  leads  to  free  secretion  into  the 
bowel.    Below  a  strangulated  rupture  the  intestine  is  collapsed. 

Symptoms. — The  patient,  usually  after  some  effort,  first  complains  of  more 
or  less  sudden,  griping  pain,  often  referred  to  the  navel.  At  the  same  time 
he  may  be  conscious  that  something  has  "  given  way  "  in  the  region  of  the 
groin  or  elsewhere,  and  there  may  be  pain  at  the  seat  of  rupture ;  but  local 
pain  and  knowledge  of  the  existence  of  a  swelling  may  be  quite  wanting,  and 
the  pain  in  the  abdomen  may  be  slight.  In  acute  cases  there  is  more  or  less 
shock,  from  compression  of  the  nerves  of  the  bowel,  and  there  may  be  imme- 
diate or  speedy  vomiting  of  the  stomach  contents ;  but  in  less  acute  instances 
vomiting  is  usually  preceded  by  a  desire  to  go  to  stool,  with  inability  to  pass 
anything — reflex  inhibition.  If,  however,  the  lower  bowel  is  full,  one  or  two 
stools  may  occasionally  pass  ;  usually  constipation  is  absolute  from  the  first. 
(It  should  be  remembered  that  when  an  enema  is  given  wind  may  be  intro- 
duced into  the  bowel  and  subsequently  expelled.)  Vomiting  may  be  inces- 
sant or  infrequent,  perhaps  brought  on  by  the  taking  of  medicine,  food,  or 
drink  ;  the  vomit  is  at  first  stomach  contents,  then  bilious,  and  finally,  stereo- 
raceous — i.  e.,  having  a  feculent  odor  owing  to  long  delay  in  the  small  gut — 
true  fsex  being  rarely  ejected.  This  vomiting  was  formerly  attributed  to  the 
recurrence  of  inverted  peristalsis,  which  experiments  on  animals  have  proved ; 
but  it  will  not  account  for  all  the  facts.  Brinton  maintained  that  peristalsis 
was  not  inverted  but  usual,  and  that  it  passed  the  outer  layer  of  the  contents 
of  the  bowel  down  toward  the  hernia,  whence  an  axial  stream  was  reflected 
toward  the  stomach.  The  hernial  tumor,  if  irreducible,  is  usually  larger 
than  usual,  tense,  and  somewhat  tender,  but  it  may  be  lax ;  no  part  of  it  can 
be  replaced.  There  is  no  impulse  in  it  on  coughing,  for  communication  with 
intestine  in  the  abdomen  is  practically  interrupted;  when  the  tumor  has  a 
neck  it  may  be  found  that  the  impulse  ceases  at  a  certain  point,  just  above 
the  stricture,  whilst  the  sense  of  fluctuation,  obtained  when  the  body  of  the 
sac  is  compressed  with  one  hand  whilst  the  fingers  of  the  other  grasp  the 
neck,  ceases  just  below  it,  and  thus  the  point  of  stricture  may  be  localized. 
The  abdomen  becomes  more  or  less  swollen  and  painful,  and  it  is  often  impos- 
sible to  say  certainly  that  peritonitis  is  not  present. 

After  a  variable  time,  according  to  the  severity  of  the  symptoms,  signs  of 
cardiac  failure  appear — small,  frequent,  compressible  pulse,  cold  extremities, 
clammy,  sweaty  skin,  and  sunken  features  (fades  Hippocratica). 

The  symptoms  of  strangulation  vary  according  as  the  constriction  is  tight 
or  lax,  though  the  difference  is  one  of  degree  only.  In  acute  cases  the  onset 
is  sudden,  shock  considerable,  pain  and  other  symptoms  severe ;  in  chronic 
cases  intensity  is  lacking,  the  rupture  may  be  soft,  the  bowels  may  have 
acted  once  or  twice  with  or  without  an  enema,  vomiting  may  be  infrequent, 
or  even  absent,  unless  food  or  a  purgative  is  given,  yet  the  pulse  shows  that 
the  patient  is  sinking  from  starvation  and  exhaustion.  Mistakes  have  often 
been  made  in  these  cases :  doubt  being  felt  as  to  whether  strangulation  exists, 
or  operation  being  postponed  until  too  late.  A  patient  with  an  irreducible 
swelling  like  a  hernia  anywhere,  and  symptoms  of  chronic  obstruction  should 
be  operated  on  as  soon  as  other  means  have  failed. 

The  onset  of  diffuse  suppurative  peritonitis  before  (or  after)  operation  may 
be  quite  unrecognizable,  all  its  signs  but  those  of  cardiac  failure  and  swelling 
of  the  abdomen  being  absent ;  it  is  rare  unless  the  hernia  has  been  reduced. 

Gangrene  may  be  found  quite  unexpectedly,  but  is  usually  indicated  by 
collapse,  hiccough,  foul  tongue  and  breath,  cessation  of  pain,  and,  locally, 
diffuse  swelling  and  loss  of  shape  of  the  tumor  from  emphysema  and  inflam- 
mation of  the  coverings,  whilst  the  skin  shows  a  livid  blush. 
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The  diagnosis  of  strangulated  hernia  is  at  times  difficult.  (1)  The  patient 
may  not  be  aware  that  he  has  a  hernia,  or,  if  aware  of  it,  may  think  it  of  no 
consequence,  or  may  be  deterred  by  false  shame  from  mentioning  it.  Thus, 
an  elderly  clergyman  consulted  the  author  respecting  various  dyspeptic 
symptoms — nausea,  loss  of  appetite,  painful  dragging  at  the  stomach,  and 
irregularity  of  the  bowels.  When  asked  if  he  was  ruptured  he  said  that  he 
had  never  thought  it  worth  mentioning,  but  that  whilst  preaching,  sometime 
ago,  he  had  felt  something  come  down  into  the  scrotum.  He  had  in  reality 
a  large  double  scrotal  rupture,  which  was  the  cause  of  his  dyspepsia.  When, 
therefore,  a  patient  is  affected  with  vomiting  and  constipation,  especially  if 
the  face  is  pinched  and  anxious,  the  surgeon  should  examine  for  himself — 
first,  t  he  ordinary  seats  of  hernia,  such  as  the  inguinal  and  femoral  rings  and 
the  umbilicus;  and  then  the  extraordinary,  such  as  the  linea  alba,  and  the 
thyroid  and  ischiatic  foramina.  It  would  be  a  sad  thing  to  be  treating  a 
patient  for  inflammation,  and  let  him  die  of  strangulated  intestine,  which 
might  be  relieved  by  operation. 

(  2)  The  patient  may  have  a  tumor  at  one  of  the  common  seats  of  rupture, 
which  is  yet  no  hernia — e.  g.,  an  enlarged  gland  at  the  bend  of  the  thigh.  Yet 
if,  with  such  a  tumor,  the  patient  have  decided  symptoms  of  strangulation, 
the  surgeon  should  not  hesitate  to  cut  down  upon  it.  A  small  hernia  has 
often  been  found  behind  such  a  tumor ;  and  in  any  such  case  the  rule  is — 
if  in  doubt,  operate. 

( 3)  There  is  on  record  a  series  of  cases  in  which  only  gangrenous  or 
inflamed  omentum  has  been  found  in  the  sac.  This  may  occur  simply  as  the 
result  of  constriction,  extreme  or  moderate,  or  the  strangulation  may  be 
brought  about  by  injury  leading  to  swelling  of  the  incarcerated  omentum. 
The  symptoms  have  been  those  of  subacute  or  chronic  strangulation,  and 
the  treatment  is  the  same. 

(4)  From  obstructed  and  inflamed  irreducible  hernia  the  diagnosis  is  based 
chiefly  upon  the  absence  of  intensity  and  completeness  in  the  symptoms  of 
obstruction,  upon  distinct  signs  of  peritonitis  spreading  from  the  sac,  and 
upon  the  history  of  a  cause  for  one  or  other  of  the  above  conditions.  Failure 
of  treatment,  and  persistence  or  increase  of  signs  of  strangulation,  necessitate 
operation. 

(5)  The  patient  may  have  a  hernia,  reducible  or  irreducible,  which  yet  is 
not  the  cause  of  the  symptoms,  (a)  There  are  numberless  causes  of  internal 
strangulation  which  may  exist  along  with  a  hernia.  (6)  Acute  general  peri- 
tonitis combined  with  an  irreducible  hernia,  chiefly  omental  and  without  im- 
pulse, may  cause  grave  difficulty ;  for  the  constipation  may  be  absolute  and 
the  vomiting  feculent.  It  is  the  surgeon's  duty  in  case  of  doubt  to  examine 
the  hernial  swelling ;  if  this  will  not  account  for  the  symptoms,  the  treat- 
ment of  peritonitis  must  be  further  considered,  (c)  The  vomiting  and  con- 
stipation of  early  pregnancy  with  a  retroverted  uterus  have,  in  cases  of 
irreducible  hernia,  caused  difficulty,  (d)  I  have  seen  a  case  of  slightly 
strangulated  femoral  hernia  in  which  the  symptoms  persisted  after  reduction 
by  taxis,  the  vomit  being  bloody ;  the  sac  was  cut  down  upon  and  opened, 
and  the  patient  died  of  septicemia.  Multiple  ulcers  of  the  stomach  were 
found,  to  which  most  of  the  vomiting  before  reduction  was  probably  attribu- 
table. 

(6)  IViere  may  be  two  hernice.  When  both  sacs  are  lax,  it  may  be  difficult 
to  decide  which  is  strangulated  :  pain,  tenderness,  greater  tension,  and  com- 
plete absence  of  impulse  on  the  affected  side  must  be  relied  on.  Again,  both 
hernise  may  be  strangulated :  one  may  be  large  and  reducible  without  much 
trouble ;  the  other,  small  and  concealed  by  fat,  which  may  be  discoverable 
only  where  laparotomy  is  done  to  seek  an  internal  cause. 
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(7)  A  strangulated  hernia  may  seem  to  be  reducible.  The  patient  or  his 
friends  may  have  partially  reduced  a  hernia  en  masse,  and  upon  coughing, 
bowel  may  be  forced  down  from  an  inner  to  an  outer  portion  of  the  now 
hour-glass  sac,  being  easily  reducible.  A  swelling  is  often  felt  deeply,  the 
ring  is  wide,  and  the  hernia  when  apparently  reduced  may  be  felt  by  a 
finger  introduced  through  it.  The  treatment  in  case  of  doubt  is  exploratory 
operation. 

(8)  An  inflamed,  undescended  testis  may  cause  symptoms  of  strangulation. 
The  state  of  the  pulse  is  most  important  in  giving  a  prognosis ;  if  it  is  of 

bad  quality,  one  must  be  guarded  if  an  operation  is  required,  even  in  the 
absence  of  the  other  symptoms  above  mentioned.  After  days  of  strangula- 
tion with  slight  symptoms  the  patient  may  be  suffering  but  little,  be  able  to 
walk  to  the  operating  table  and  have  considerable  physical  strength,  yet  if 
the  pulse  shows  much  cardiac  weakness,  death  from  asthenia  is  very  likely 
even  after  a  successful  operation. 

Treatment. — The  indications  are  to  return  the  hernial  contents,  especi- 
ally bowel,  to  the  abdomen,  either  by  taxis  or  by  cutting  operation. 

Taxis. — This  is  a  Greek  word,  used  to  signify  the  acts  of  gentle  pressure 
with  the  hands  by  which  ruptures  are  reduced.  The  bladder  having  been 
emptied,  the  patient  should  lie  down  in  an  attitude  of  complete  repose,  and 
be  put  under  the  influence  of  chloroform ;  if  this  be  not  used,  he  may  be 
made  to  lie  in  a  warm  bath,  and  both  his  thighs  should  be  raised  toward  the 
belly,  and  placed  close  to  each  other,  so  that  every  muscle  and  ligament 
connected  with  the  abdomen  may  be  relaxed.  If  not  narcotized  he  should 
be  engaged  in  conversation,  to  prevent  him  from  straining  with  his  respira- 
tory muscles.  In  order  effectually  to  remove  the  expulsive  force  of  the 
diaphragm,  Dr.  Buchanan  directs  the  patient  to  make  a  deep  expiration, 
and  to  abstain  from  drawing  in  the  breath  as  long  as  possible.  Then  the 
surgeon,  if  the  tumor  be  large,  places  upon  the  fundus  the  palm  of  one  hand 
and  gently  compresses  it,  so  as  to  squeeze  out  a  little  flatus  and  venous 
blood,  and  with  the  fingers  and  thumb  of  the  other  hand  gently  kneads  the 
parts  at  the  neck  of  the  tumor,  occasionally  drawing  them  very  gently  down- 
ward, in  order,  if  possible,  to  dislodge  them.  It  is  well  so  to  support  the 
neck  that  the  sac  shall  not  wrinkle  here  when  the  fundus  is  pressed  upon, 
but  remain  like  a  funnel  leading  to  the  abdomen  ;  and,  still  more  important, 
the  constant  pressure  of  the  fingers  round  the  neck  prevents  the  intestine 
from  bulging  out  just  external  to  the  hernial  opening.  This  operation  may 
be  continued  for  a  quarter  or  half  an  hour  at  the  outside,  if  the  tumor  is  not 
painful ;  not  so  long  as  it  is  tender.  At  last,  perhaps,  the  surgeon  will  be 
rewarded  by  hearing  the  gurgling  sound  accompanying  the  return  of  a  por- 
tion of  intestine ;  and  by  feeling  the  bowel  slip  from  between  his  fingers. 
The  slip  and  gurgle  are  very  characteristic  of  proper  reduction.  Mere 
diminution  in  size  of  the  sac  may  be  due  to  the  forcing  of  fluid  into  the 
abdomen ;  and  sudden  disappearance  of  the  whole  swelling,  without  the 
above  signs,  to  reduction  en  masse.  If  a  patient  is  certain  that  his  hernia 
was  completely  reducible,  it  is  right,  if  all  cannot  be  reduced  by  taxis,  to 
cut  down  upon  the  sac  without  allowing  the  patient  to  come  round  from  the 
anaesthetic.  The  operator  should  recollect  that  too  much  force  may  bruise 
or  rupture  the  viscera,  or  drive  sac  and  contents  into  the  abdomen,  or  push 
them  between  the  layers  of  the  abdominal  muscles. 

Pressure  with  the  fist  above  Pou part's  ligament  has  been  found  useful  in 
the  reduction  of  hernise,  and  traction  by  the  hand  in  the  rectum  has  been 
used.  In  children  one  or  two  fingers  may  be  passed  easily  from  the  anus  to 
the  inguinal  region.  In  women  an  obturator  hernia  is  quite  accessible  to 
traction  through  the  vagina. 
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Taxis  with  Inversion. — In  many  cases  of  strangulated  hernia  resisting  the 
ordinary  application  of  the  taxis,  reduction  has  been  effected  by  raising  the 
pelvis  so  as  to  turn  the  trunk  of  the  patient  "topsy-turvy."  This  may  be 
done  by  raising  the  pelvis  on  a  chair  placed  under  the  lower  part  of  the 
mattress  of  the  bed,  and  letting  the  patient's  head  and  shoulders  rest  upon 
the  bed  itself.  Care  must  be  taken  to  keep  the  legs  bent  up  to  the  body, 
and  the  trunk  itself  bent  forward,  so  as  to  relax  completely  the  aponeurotic 
structures  in  the  groin.  Inversion  of  the  patient  acts  by  the  gravitation  of 
the  viscera  toward  the  diaphragm,  and  thus  dragging  the  mesentery  and 
omentum  out  of  the  neck  of  the  sac.  This,  aided  by  a  gentle  application  of 
taxis,  and  by  frictions  over  the  belly  made  in  a  direction  from  the  strangu- 
lated part,  will  often  succeed  in  overcoming  the  strangulation  when  other 
means  fail. 

Contraindications  to  Taxis. — Taxis  should  never  be  employed  if  there  is 
reason  to  fear  that  the  bowel  is  severely  damaged.  But  tight  nipping  has 
caused  gangrene  in  six  to  eight  hours,  and  there  would  probably  be  no 
symptoms  to  indicate  either  it  or  the  ordinary  ulceration  at  the  ring. 

Certain  measures  are  employed  as  auxiliaries  to  taxis: 

(a)  Chloroform,  or  ether,  should  be  given  to  produce  complete  relaxation 
in  cases  at  all  resistant  to  taxis. 

(6)  The  hot  bath  (96°-100°  F.),  continued  long  enough  to  produce  great 
relaxation,  may  be  employed  in  similar  cases  when  no  anaesthetic  is  obtain- 
able ;  but  it  is  very  depressing. 

(c)  A  large  dose  of  opium,  or  morphia,  is  most  useful  in  cases  of  acute 
strangulation — when  the  pain  and  vomiting  are  violent — if  for  any  reason 
chloroform  cannot  be  given,  and  an  operation  at  once  undertaken,  should 
taxis  fail. 

In  cases  of  a  subacute  and  chronic  kind,  such  as  occur  most  often  in  large, 
long  irreducible  umbilical  and  inguinal  hernire  of  old  people,  the  following 
remedies  are  applicable ;  but  care  must  always  be  taken  that  they  do  not 
prove  causes  of  injurious  delay  : 

(d)  Cold  may  be  applied  for  a  few  hours  to  a  hernia  by  means  of  pounded 
ice,  or  ether-spray  (Barclay)  ;  Schelle  calculates  that  by  cooling  to  10°  C. 
the  gases  alone  shrink  one-twelfth.  It  is  often  very  beneficial  in  removing 
congestion  and  swelling,  especially  when  combined  with 

(e)  Elevation  of  the  pelvis  and  lower  limbs.  Taxis  under  chloroform  will 
then  often  succeed. 

(/)  Enemata  are  useless  and  irritating  in  cases  of  acute  strangulation ; 
but  in  the  above-mentioned  class,  an  enema  of  as  much  gruel  with  §j-ij  of 
olive-oil  as  can  be  injected  through  a  long  tube  passed  into  the  sigmoid 
flexure,  sometimes  appears  to  act  well,  probably  by  causing  some  peristalsis, 
altering  the  relation  of  the  abdominal  viscera,  and  clearing  the  colon.  Cold 
injections  cause  more  peristalsis,  but  are  depressing.  Simon  says  that  large, 
slowly  administered  enemata  may  pass  through  the  ilio-csecal  valve  and 
cause  direct  traction  upon  the  protruding  coil. 

(g)  Constant  elastic  pressure  (Maisonneuve)  must  be  used  early,  if  at  all. 
I  have  seen  a  large  umbilical  hernia  lightly  wrapped  in  an  Esmarch's 
bandage,  but  strangulation  continued  and  the  skin  sloughed  widely. 

(Ji)  Aspiration  with  a  fine  needle  is  frequently  employed  in  France  as  an 
adjunct  to  taxis  to  diminish  the  bulk  of  the  intestines  to  be  returned  ;  it  does 
not  seem  to  have  been  very  successful,  but  is  harmless  in  most  cases.  In  a 
few  cases  in  which  it  has  been  employed  late,  the  intestine  being  probably 
much  damaged,  fatal  perforation  has  resulted.  Kocher  would  never  employ 
it  in  place  of  antiseptic  herniotomy,  if  consent  to  this  can  be  obtained. 

Seutin's  Plan. — Baron  Seutin  ^Banking's  Abst.,  vol.  xxiv.  p.  164)  described 


624 


HERNIA. 


a  method  of  dilating  the  stricture,  which  he  employed  so  successfully  that 
he  rarely  had  occasion  to  use  the  knife  for  strangulated  hernia.  "The 
surgeon  seeks  with  his  forefinger  for  the  aperture  that  has  given  issue  to  the 
hernia,  pushing  up  the  skin  sufficiently  from  below ;  then,  with  the  pulp  of 
the  finger  toward  the  bowel  or  omentum,  he  insinuates  it  between  the  viscus 
and  the  aperture.  This  proceeding  demands  perseverance.  When  intro- 
duced, the  finger  is  to  be  hooked,  and  made  to  stretch  the  ring  till  a  sensible 
dilatation  or  tearing  is  produced.  The  plan  appears  to  have  been  most  suc- 
cessful in  femoral  hernia,  and  when  the  stricture  was  seated  at  the  external 
abdominal  ring."  It  is  open,  however,  to  the  serious  objections  that  the 
strangulated  viscera  are  exposed  to  further  damage  by  the  forcible  traction 
and  pressure  of  the  finger,  and  that  the  aperture  will  be  much  and  rudely 
enlarged.  Similar  objections  apply  to  Langenbeck's  dilatation  of  the 
stricture  by  the  finger,  after  division  of  the  skin  and  fat,  and  to  J.  Guerin's 
subcutaneous  division  of  it  with  a  tenotome. 

After-treatment. — A  truss,  or  a  good  pad  and  spica-bandage,  should 
be  applied  after  reduction  and  the  patient  kept  at  rest  until  out  of  danger. 
Not  uncommonly  the  patient  vomits  once  or  twice  after  reduction  of  a  hernia, 
especially  under  chloroform.  Flatus  is  usually  passed  within  twelve  hours, 
and  a  motion  may  escape  very  quickly ;  but  it  may  be  days  before  this  hap- 
pens. Until  it  does  the  patient  should  be  kept  upon  spoon  diet  and  at  rest. 
It  is  certainly  unwise  to  administer  a  purgative  before  the  bowel  has  given 
this  evidence  of  ability  to  perform  its  function.  But  the  passage  of  a  motion 
soon  after  reduction  does  not  prove  this.  Such  a  motion  may  contain,  or 
even  consist  very  largely  of,  blood  which  has  escaped  from  the  vessels  of  the 
now  intensely  hyperaemic  bowel.  Again,  frequent,  small,  loose  stools  are 
not  uncommonly  passed  after  reduction,  and  C.  J.  Bond,  of  Leicester,  has 
endeavored  to  connect  this  with  ulceration  of  the  bowel,  at  the  point  of 
nipping ;  but  further  observations  seem  necessary  to  prove  it.  Whenever 
there  is  reason  to  think  or  to  fear  that  the  returned  bowel  is  a  good  deal 
injured,  it  is  well  to  keep  the  patient  under  opium,  and  secure  rest  to  the 
part. 

Local  peritonitis,  fixing  the  bowel — in  some  cases  a  sharp  attack  of 
peritonitis,  spreading  from  the  returned  bowel — ensues,  and  must  be  met  by 
opium  and  belladonna  fomentations. 

General  purulent  peritonitis  is  almost  certain  to  result  and  to  prove  fatal 
if  a  piece  of  bowel  is  returned  perforated,  ruptured,  or  gangrenous  ;  and  the 
chance  of  escape  by  the  formation  of  adhesions  with  or  without  a  fecal 
abscess  is  but  little  better  when  perforation  or  gangrene  follows  reduction. 
The  condition  of  the  patient  is  likely  to  be  very  unfavorable  for  further 
operation ;  yet,  if  he  is  not  moribund,  to  find  and  remove  the  damaged  por- 
tion, clean  out  the  peritoneum,  and  establish  a  temporary  artificial  anus, 
probably  gives  him  the  best  chance.  In  such  a  case  the  abdomen  should  be 
opened  over  the  spot  where  the  damaged  bowel  is  likely  to  lie. 

The  mortality  after  taxis  is  about  four  per  cent,  for  inguinal,  five  per  cent, 
for  femoral,  hernias  (Bryant). 

Operation. — The  factors  which  militate  chiefly  against  the  success  of 
herniotomy  are  long  duration  of  strangulation — implying  irretrievable  damage 
to  the  bowel  and  extreme  exhaustion — and  sepsis;  age  has  a  minor  influence. 

The  parts  in  the  inguinal  and  genital  regions  are  very  difficult  to  render 
and  keep  aseptic,  especially  in  children  and  adults  in  whom  there  is  any  loss 
of  control  over  the  motions.  Yet  asepsis,  or  a  near  approach  to  it,  can  gen- 
erally be  maintained  by  careful  nursing  and  the  use  of  a  large  dressing, 
secured  by  a  double  spica-bandage.  For  males  it  should  have  a  small  hole 
cut  in  it,  through  which  the  penis  is  brought  out.    Round  about  the  penis, 
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behind  the  scrotum,  beneath  the  crossing  bandages,  and  in  the  fold  beneath 
the  thigh  and  perineum  must  be  most  carefully  packed.  In  young  male 
children  a  piece  of  mackintosh  should  be  laid  over  the  dressing,  and  the  penis 
brought  through  a  hole  in  it ;  much  urine  can  then  be  caught  in  a  bottle,  if 
the  baby  is  kept  upon  his  back  by  a  flannel  noose  round  each  ankle,  drawing 
the  legs  well  apart.  In  women  the  catheter  should  be  used  regularly.  It  is 
often  a  good  plan  to  fix  down  and  waterproof  the  edge  of  a  dressing  at  a 
point  of  danger  with  collodion,  but  its  removal  from  these  parts  is  somewhat 
painful.  A  great  help  in  the  prevention  of  peritonitis  is  to  be  found  in  the 
growing  practice  of  tying  the  neck  of  the  sac,  and  thus  closing  the  perito- 
neum. We  are  not  aware  that  any  extensive  statistics  of  antiseptic  herni- 
otomy have  yet  been  published,  but  there  can  be  no  doubt  in  the  mind  of 
any  experienced  surgeon  that,  cceteris  paribus,  the  results  compare  very  favor- 
ably with  those  of  the  septic  period,  during  which  the  mortality  was  vari- 
ously estimated  at  from  twenty-five  per  cent,  to  fifty  per  cent. 

But  this  mortality  was  by  no  means  entirely  due  to  sepsis.  A  very  large 
proportion  was  due  to  the  fact  that  from  neglect  or  fear  on  the  part  of  the 
patient,  or  dread  of  peritonitis  on  that  of  the  surgeon  (now  in  a  great  mea- 
sure removed),  operation  toas  too  long  delayed.  Time  is  of  extreme  value  in 
the  treatment  of  strangulated  hernia.  If  taxis  does  not  succeed  early,  it  is 
not  likely  that  it  will  succeed  later,  when  the  bowel  has  been  longer  nipped, 
and  is  more  thickened  by  congestion. 

In  every  case,  therefore,  the  surgeon  must  decide  :  1.  Is  taxis  justifiable  at 
all  ?  and,  in  the  great  majority  of  cases,  the  answer  will  be  in  the  affirmative 
(p.  623).  2.  How  long  a  time  may  be  devoted  to  taxis,  and  the  various 
measures  auxiliary  to  it?  Here  we  must  have  regard  to  the  intensity  of  the 
symptoms,  to  their  duration,  and  to  the  condition  of  the  patient  as  indicated 
by  his  appearance,  and  especially  by  his  pulse;  pain,  great  tension  of  the 
sac,  swelling  of  the  abdomen,  and  frequent  or  stercoraceous  vomiting,  demand 
early  relief.  In  all  cases  we  must  be  upon  our  guard  against  too  long  post- 
ponement of  operation,  the  danger  of  which  may  be  said  to  increase  with 
every  hour  of  strangulation.  In  large,  old-standing  cases,  occurring  in  old 
people,  the  surgeon  is  usually  justified  in  waiting  some  hours  to  try  the  effect 
of  the  measures  recommended  at  p.  623;  but  in  all  acute  cases,  and  in  sub- 
acute cases  in  feeble  persons — especially  the  femoral  hernia?  of  old  women, 
however  small  the  protrusion  may  be — we  would  earnestly  inculcate  the  rule, 
that  if  taxis  under  an  anaesthetic  be  not  speedily  successful,  herniotomy  should 
be  performed  without  further  delay.  It  is  another  rule,  to  which  there  are 
but  few  exceptions,  that  a  patient  with  a  strangulated  hernia  should  not  be 
subjected  to  the  depressing  influence  of  an  anaesthetic  more  than  once.  With 
these  principles  in  mind,  the  surgeon  must  in  each  case  determine  how  soon 
herniotomy  should  be  done  ;  it  may  be  right  to  operate  in  six  hours  or  earlier, 
or  not  for  twenty-four  to  forty-eight  hours.  It  is  usually  necessary  to  operate 
upon  femoral  and  umbilical  hernise  somewhat  earlier  than  inguinal,  as  they 
are,  upon  an  average;  more  tightly  nipped  ;  femoral  hernise  come  to  operation 
rather  more  often  than  the  inguinal,  although  they  are  a  good  deal  less  com- 
mon. 

Two  kinds  of  cutting  operation  are  performed  for  the  relief  of  strangulated 
hernia — herniotomy  without  (external)  or  with  (internal)  opening  of  the  sac. 
The  former  is  the  outcome  of  fear  of  septic  peritonitis,  and  can  be  employed 
only  when  the  stricture  is  external  to  the  sac,  as  it  frequently  is  in  femoral 
hernia.  It  is  rather  more  difficult  than  the  operation  in  which  the  sac  is 
opened,  and  has  the  disadvantage  that  the  parts  returned  to  the  abdomen 
are  not  examined,  and  many  points  of  importance  in  the  case  may  be  missed. 
But  in  suitable — i.  e.,  early,  uncomplicated — cases  this  operation  should  be 
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remembered  in  children  and  adults,  in  whom  for  any  reason  the  dressings  are 
likely  to  be  displaced  or  rendered  septic,  and  in  large,  irreducible  hernia;  in 
which  it  is  not  thought  advisable  to  attempt  a  radical  cure. 

Seutin's  procedure  (p.  623),  Langenbeck's  dilatation  of  the  ring  with  his 
finger  after  division  of  the  superficial  fascia,  and  J.  Guerin's  subcutaneous 
division  of  the  stricture  with  a  tenotome,  are  all  to  be  rejected  as  endangering 
the  bowel. 

External  Herniotomy. — The  parts  must  be  shaved,  thoroughly 
scrubbed  with  soap  and  water,  then  with  sublimate  lotion  (1  in  500),  and 
finally  covered  with  a  cloth  wrung  out  of  this  lotion  for  as  long  as  possible. 

An  incision  one  inch  to  one  and  one-half  inches  long,  varying  with  the 
amount  of  fat,  is  made  in  the  long  axis  of  the  hernia  on  its  upper  aspect  and 
over  the  external  hernial  aperture.  This  cut  is  usually  made  by  transfixion 
of  a  fold  of  skin  pinched  up,  at  right  angles  to  the  intended  cut,  by  the  ope- 
rator with  his  left  fingers,  and  an  assistant ;  but  it  may  be  made  from  the 
surface,  if  preferred.  It  is  deepened  down  to  the  connective-tissue  layers 
round  the  sac,  and  then  these  are  picked  up  with  forceps  and  divided  all 
along  the  wound  with  a  knife  held  on  the  flat  until  no  more  can  be  raised, 
and  the  hernial  aperture  and  the  sac  are  exposed.  The  tense  edge  of  the 
former  can  usually  be  felt  plainly  so  soon  as  the  superficial  fascia  is  divided. 
An  attempt  is  now  made  to  reduce  by  taxis  with  the  aid  of  a  finger  upon  the 
neck  of  the  sac.  If  unsuccessful,  a  wide  flat  director,  or  a  probed  bistoury, 
is  insinuated  beneath  the  edge  of  the  constricting  ring,  and  this  is  slightly 
notched ;  whilst  the  sac  is  drawn  down  as  much  as  possible  by  an  assistant. 
Should  taxis  again  fail,  it  is  sometimes  possible  to  detect  with  a  director,  and 
to  divide,  tense  bands  of  fibrous  tissue  around  the  neck  of  the  sac  ;  but  if  no 
other  constricting  band  external  to  the  sac  can  be  found  and  divided,  internal 
herniotomy  must  be  done. 

If,  on  the  other  hand,  reduction  without  opening  the  sac  is  effected,  the 
wound  is  accurately  sewn  up,  a  catgut  or  horshair  drain  placed  at  its  lower 
angle,  and  an  antiseptic  dressing  is  applied.  The  drain  is  removed  in  twenty- 
four  to  forty-eight  hours,  and  the  second  dressing  may  probably  remain  on 
for  a  week,  when  the  wound  is  usually  healed  soundly. 

Radical  cure  by  ligature  of  the  neck  of  the  sac,  subsequent  removal  of 
its  body,  and  suture  of  the  hernial  aperture  may  precede  the  closure  of  the 
wound. 

Internal  Herniotomy. — A  similar  incision,  but  somewhat  longer  than 
that  for  the  external  operation,  is  required.  The  sac  is  exposed  in  just  the 
same  way,  and  is  recognized,  after  division  of  the  enveloping  fascia  propria, 
as  a  smooth,  shining,  usually  tense,  membrane,  upon  which  small  ramifying 
vessels  are  sometimes  evident;  unless  adherent,  it  can  usually  be  thrown 
into  folds  and  made  to  move  over  the  subjacent  structures  by  pinching  with 
the  fingers ;  and  except  in  the  case  of  an  old  thick  sac,  one  can  generally  see 
intestine  through  it,  or  the  presence  of  fluid  can  be  made  out,  or  it  seems  to 
contain  a  mass  of  yellow  fat  when  omentum  lines  it.  A  bit  of  it  must  be 
picked  up  with  the  forceps,  notched  by  a  knife  placed  flat  on  the  sac,  and 
then  in  the  great  majority  of  cases  the  escape  of  more  or  less  fluid  tells  that 
the  sac  has  been  opened.  The  hole  must  be  carefully  enlarged  until  the 
left  forefinger  can  be  introduced,  and  upon  this  as  a  director  the  sac  is  slit 
up  and  down  with  a  probed  bistoury  to  the  full  length  of  the  wound.  The 
contents  are  now  carefully  examined  and  treated  according  to  their  condi- 
tion (see  next  paragraphs),  the  omentum  if  present  being  turned  aside  so  as 
to  expose  fully  the  intestine,  which,  if  it  is  not  gangrenous,  should  be  gently 
drawn  down  to  allow  inspection  of  the  points  of  nipping.  Supposing  that 
everything  is  in  a  fit  state  to  be  returned  to  the  abdomen,  the  left  forefinger 
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is  again  introduced  to  explore  the  hernial  aperture.  It  .is  not  very  uncom- 
mon to  find  this  wide  enough  to  permit  reduction  without  any  division  of  the 
neck,  now  that  force  can  be  employed  at  the  greatest  advantage;  but  in 
many  cases  a  tight  stricturing  ring — either  the  neck  of  the  sac  or  some  ex- 
ternal band — is  felt  and  requires  notching.  The  tip  of  the  forefinger  must, 
if  possible,  be  insinuated  into  the  stricture  ;  a  hernia-knife,  or  a  probed  bis- 
toury of  which  the  blade,  except  the  last  half  inch,  is  wrapped  in  a  strip  of 
carbolized  rag,  is  passed  flat  along  its  palmar  aspect  till  the  point  is  through 
the  stricture,  and  then  the  edge  is  turned  against  the  band  so  as  to  divide  it 
in  a  suitable  direction.  For  this  incision  there  is  no  guide  like  the  finger, 
and  no  director  so  well  prevents  the  bowel  from  lapping  round  the  blade  and 
being  wounded  ;  but  if  the  finger-tip  cannot  be  passed  beneath  the  band,  a 
broad  flat  director  must  be  used.  The  cut  should  be  as  limited  as  possible 
(it  is  better  to  have  to  make  a  second  than  to  have  one  too  deep),  and  made 
by  pressure  rather  than  by  to-and-fro  movements  of  the  knife ;  thus  an  ab- 
normal vessel  situate  in  loose  tissue,  in  front  of  the  blade,  is  likely  to  be 
pushed  before  it  instead  of  being  wounded.  The  contents  are  now  to  be 
returned  to  the  abdomen — intestine  first  and  then  omentum — by  gentle  pres- 
sure ;  and  those  parts  are  to  be  returned  first  which  protruded  last.  A  finger 
should  be  passed  through  the  stricture  into  the  abdomen  to  make  sure  that 
the  parts  are  completely  reduced. 

If  the  contents  of  the  intestine  cannot  be  expressed,  and  there  is  still  diffi- 
culty in  reduction,  the  finger  must  be  passed  through  the  ring  to  seek  some 
further  cause  of  obstruction — e.  g.,  an  hour-glass  sac,  band  at  mouth,  etc. 
The  rest  of  the  intestines  may  be  so  distended  that  not  only  do  they  resist 
any  addition  to  the  abdominal  contents,  but  some  may  protrude;  it  will  then 
probably  be  necessary  to  aspirate  the  bowel  or  even  to  incise  it,  let  gas  and 
feces  escape,  and  then  sew  up  the  wound.  After  this,  great  care  must  be 
taken  to  cleanse  the  bowel  and  to  check  oozing  before  its  return.  It  is  now 
customary  to  finish  the  operation  by  a  so-called  "  radical  cure"  (p.  632)  if 
the  patient  is  in  a  state  to  bear  further  treatment.  If  not,  a  counter-opening 
should  be  made  through  the  bottom  of  the  sac,  a  drain-tube,  starting  just 
outside  the  external  ring,  brought  out  through  it,  and  the  wound  sewn  up 
accurately.  A  thick  pad  of  gauze  of  suitable  length  should  be  laid  along 
either  side  of  the  cut,  and  over  both  these  another  pad  ;  the  dressing  (p.  624) 
should  then  be  firmly  applied. 

Difficulties  and  Complications. — It  may  be  very  difficult  to  recognize 
the  sac — the  fibrous  layers  surrounding  it  are  sometimes  so  tense  and  compact 
that  the  forceps  will  scarcely  pick  them  up,  and  it  is  thought  that  the  sac  is 
reached,  especially  when  they  cover  a  thick  layer  of  subperitoneal  fat,  look- 
ing like  omentum  ;  these  layers  are  opaque,  and  present  no  ramifying  vessels, 
but  such  points  are  not  conclusive.  In  such  cases  it  is  necessary  to  go  cau- 
tiously on,  picking  up  and  examining  each  bit  of  tissue  before  notching  it, 
until  the  sac  is  opened,  if  possible  at  a  spot  beneath  which  omentum  seems 
to  lie;  adherent  intestine  may  be  unavoidably  wounded  when  the  sac  is 
opaque.  The  same  accident  may  happen  when  the  sac  and  its  coverings  are 
very  thin  and  the  former  is  opened  before  it  is  recognized.  Rarely  an  empty 
sac  lies  in  front  of  that  containing  the  hernia,  it  usually  contains  fluid,  and 
is  either  an  old  cured  sac  or  a  bursa  developed  under  a  truss,  and  usually 
complicates  femoral  hernia.  In  the  hernia  encysted  into  the  tunica  vaginalis 
also,  the  latter  sac,  perhaps  containing  fluid,  is  first  opened.  In  both  cases 
the  swelling  remains,  and  the  indication  is  plain  to  go  on  through  the  pos- 
terior wall  of  the  sac. 

Management  of  the  Intestine. — The  surgeon  has  always  to  determine 
whether  the  intestine  is  or  is  not  in  a  fit  state  for  return  to  the  abdomen. 
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This  is  a  most  difficult  question,  especially  in  very  acute  cases  in  which  a 
bowel  either  dead  or  past  recovery  may  appear  almost  natural  (p.  619).  On 
the  other  hand,  intestine  which  is  very  dark  colored  and  the  coats  of  which 
are  infiltrated  with  red  corpuscles,  may  recover.  Loss  of  polish  (shedding 
of  endothelium),  collapse  of  the  bowel,  patchy  or  extensive  gray  or  yellow 
discoloration  of  it,  fecal  odor  on  opening  the  sac,  and  the  escape  of  a  turbid 
offensive  fluid — signs,  in  short,  of  commencing  or  advanced  putrefaction — 
are  the  only  certain  signs  of  gangrene. 

The  seat  of  nipping,  as  well  as  the  exposed  coil,  must  be  drawn  down  and 
carefully  examined  for  signs  of  perforation  or  sloughing.  Further,  if  it  be 
very  markedly  constricted,  it  is  recommended  by  some  that  it  should  be 
gently  dilated  before  reduction  by  a  finger  invaginating  a  piece  of  bowel 
drawn  out  from  the  abdomen ;  for,  since  the  time  of  Scarpa,  persistence  of 
this  narrowing  has  been  regarded  as  being  sometimes  the  lesion  causing  per- 
sistence of  symptoms  after  reduction.  Others  would  remove  a  very  markedly 
constricted  piece  of  bowel  as  being  incapable  of  recovery,  and  almost  sure  to 
lead  to  peritonitis  if  reduced. 

Bowel  which  is  certainly  gangrenous,  or  which  would  slough  if  returned  to 
the  abdomen,  may  be  treated  in  one  of  two  ways  :  (1)  by  excision  of  the 
gangrenous  part,  suture  of  the  edges,  and  return  of  the  intestine  to  the  ab- 
domen ;  (2)  by  the  formation  of  an  artificial  anus,  which,  if  the  patient  live, 
may  be  closed  subsequently.  Reichel  {Deutsche  Zeitschr.  f.  Chir.,  1883,  p. 
230)  found  that  of  56  cases  of  resection  for  gangrene  after  hernia,  29  died 
and  27  recovered,  but  3  had  permanent  fecal  fistulse;  peritonitis  was  the 
great  cause  of  death,  collapse  coming  next  but  far  behind.  The  great  fre- 
quency of  peritonitis  was  probably  due  to  faults  in  the  operation — imperfect 
toilette  du  peritoine,  or  imperfect  suture,  but  in  these  cases  it  is  difficult  to  be 
sure  how  much  bowel  will  slough ;  and  under  any  circumstances  the  divided 
ends  are  not  in  the  best  state  for  rapid  union.  Against  the  operation  of 
resection  may  be  urged  also  that  a  barrier,  the  line  of  union  and  damaged 
gut  about  it,  is  still  opposed  to  the  passage  of  feces,  and  that  the  strain  upon 
this  line  will  be  very  great,  the  bowel  above  it  being  much  distended,  whereas 
an  artificial  anus  is  free  from  these  objections ;  that  when  the  sac  is  septic 
and  the  tissues  around  inflamed,  the  neck  cannot  be  tied  and  the  rest  removed, 
so  an  opening  for  infection  by  extension  is  left ;  and  lastly,  that  a  patient  in 
whom  a  gangrene  of  intestine  from  strangulation  has  supervened  is  usually 
in  a  very  depressed  condition,  and  quite  unfit  to  undergo  any  prolonged 
operation  such  as  resection. 

Until,  therefore,  the  results  of  resection  improve  it  will  be  best  to  establish 
a  temporary  artificial  anus  in  cases  of  gangrene  of  the  bowel,  except  when 
the  upper  jejunum  is  known  to  be  affected  ;  here  resection  and  suture  should, 
if  possible,  be  done  to  prevent  death  from  starvation.  It  must  not,  however, 
be  supposed  that  the  establishment  of  an  artificial  anus  renders  the  patient's 
recovery  by  any  means  certain  ;  many  patients  die  subsequent  to  this  of  some 
local  or  general  septic  disease.  We  are  not  aware  that  the  mortality  has 
been  calculated. 

Resection  of  the  intestine  is  done  as  described  at  p.  612.  The  hernial  aper- 
ture will  probably  need  considerable  enlargement  to  allow  the  bowel  and 
mesentery  to  be  drawn  freely  out,  but  before  this  is  done  every  effort  should 
be  made  to  disinfect  the  sac. 

An  artificial  anus  is  established  in  cases  in  which  the  whole  coil  of  intes- 
tine has  become  gangrenous  simply  by  slitting  the  bowel  along  its  convexity 
from  end  to  end,  removing  part  if  it  is  large ;  it  will  be  held  in  place  by 
adhesions  to  the  neck  of  the  sac.  Some  surgeons  in  these  cases  divide  the 
stricture,  thereby  running  considerable  risk  of  infecting  the  peritoneum  from 
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the  oftentimes  abominably  offensive  sac.  But  there  is  no  need  to  do  this, 
for  swelling  of  the  bowel,  which  is  a  main  cause  of  strangulation,  will  now 
soon  subside,  and  it  is  usually  easy  to  pass  into  the  upper  end  a  fair-sized 
rubber  tube  through  which  feces  escape  freely. 

When  there  is  but  a  small  slough,  which  can  be  excised  and  the  wound 
sutured  without  causing  dangerous  constriction,  in  a  coil  of  strangulated 
bowel,  the  temptation  to  carry  out  this  treatment  is  great ;  as  much  as  three 
square  centimetres  have  thus  been  successfully  removed  from  small  intestine. 
To  establish  an  artificial  anus  in  such  a  case  cleanse  the  sac,  divide  the  stric- 
ture, pass  a  loop  of  silk  through  the  mesentery  corresponding  to  the  slough, 
and  then,  holding  on  by  the  silk,  reduce  the  bowel  until  only  the  slough 
remains  visible.  Some  now  trust  to  such  fixation  as  the  silk  loop  attached 
to  strapping  affords,  but  it  is  better  to  sew  the  bowel  round  the  slough  most 
carefully  to  the  surrounding  parts,  and  then  to  withdraw  the  loop,  leaving 
the  slough  to  burst,  and  hoping  that  before  it  does  so  fresh  adhesions  will 
have  made  the  peritoneum  doubly  secure.  Such  an  anus  or  fistula  is  likely 
to  close  by  itself  in  a  few  months. 

When  a  piece  of  intestine  is  doubtful  the  stricture  must  be  divided,  and  the 
bowel  returned  with  a  silk  loop  through  the  mesentery,  if  the  operation  is 
aseptic,  to  keep  the  coil  close  to  the  ring.  Both  in  this  case  and  after  resec- 
tion (Czerny,  Schede)  the  bowel  has  been  kept  outside  the  ring  until  its  fate 
is  decided  ;  but  this  plan  is  open  to  the  same  objections  as  the  extraperito- 
neal treatment  of  an  ovarian  pedicle,  and  leaves  the  intestine  under  con- 
ditions which  are  distinctly  unfavorable  to  recovery. 

When  the  bladder,  or  large  gut,  other  than  transverse  colon,  enters  a  her- 
nial sac,  it  becomes  speedily  adherent  by  its  non-peritoneal  surface  to  sur- 
rounding parts.  If  the  hernia  is  cautiously  approached  over  the  part  formed 
by  the  adherent  viscus  the  muscular  fibres  of  the  latter  will  be  recognized, 
and  its  adhesions  must  be  broken  down  with  the  finger  until  the  sac  is  reached 
and  opened.  When,  however,  the  sac  is  exposed  and  opened  as  usual,  a 
swelling  will  remain  behind  it  after  its  contents  have  been  reduced  ;  and  if 
its  nature  is  not  recognized  either  the  viscus  will  not  be  returned  and  a  truss 
will  on  recovery  be  applied  over  it,  or  attempts,  very  likely  leading  to  wound 
of  the  viscus,  will  be  made  to  dissect  off  the  peritoneum,  that  the  sac  may  be 
returned.  When  the  nature  of  the  swelling  is  recognized,  the  non-peritoneal 
surface  should  be  freed  from  adhesions,  as  above  said,  and  the  viscus  and  sac 
should  be  pushed  back  into  the  abdomen,  the  ring  being  subsequently  closed 
(Banks). 

Management  of  Omentum. — When  healthy,  this  may  be  returned  ;  but 
its  removal  complicates  matters  so  slightly,  that  it  is  probably  better  always 
to  take  it  away  rather  than  to  leave  a  piece  which  has  become  abnormally 
lengthened,  and  which  will  be  constantly  ready  again  to  enter  a  hernial 
aperture.  If  the  omentum  is  adherent,  or  has  undergone  fibrous  or  fatty 
hypertrophy,  removal  and  return  of  the  stump  should  certainly  be  practised, 
for  an  incarcerated  piece  of  omentum  forms,  as  Mitchell  Banks  puts  it,  a 
kind  of  inclined  plane  for  intestine  to  slide  down  at  any  moment.  If,  how- 
ever, the  omentum  be  gangrenous  or  acutely  inflamed  and  covered  with  fibrin 
or  pus  it  is  probably  best  to  remove  the  mass  of  it,  carefully  avoiding  inter- 
ference with  adhesions  about  the  neck,  or  even  sewing  the  stump  to  parts 
around — for  it  is  impossible  to  be  sure  that  the  return  of  such,  even  after 
careful  disinfection,  will  not  be  the  means  of  conveying  septic  organisms  to 
the  peritoneum.  But  it  must  be  noted,  that  radical  cure  rarely  results  from 
this,  for  the  omentum  usually  shrinks  and  the  hernia  reappears  after  a  time  ; 
and,  moreover,  the  adhesion  of  omentum  about  the  ring  may  give  rise  to 
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frequent  dragging  pains  and  colic,  whilst  the  band  may  prove  a  cause  of 
internal  obstruction. 

The  removal  of  omentum  may  be  effected  by  drawing  the  mass  down  until 
the  part  which  has  occupied  the  ring,  and  which  is  usually  fibroid,  appears, 
tying  this  very  tightly  with  a  single  thread  of  strong,  carbolized  silk,  cutting 
the  omentum  a  short  distance  beyond,  cutting  the  ligature  short,  and  allow- 
ing the  stump  to  retract.  This  is  satisfactory  only  when  the  pedicle  is  quite 
small  ;  under  other  circumstances  there  is  danger  that  the  central  vessels 
may  not  be  tightly  compressed  and  may  bleed  in  the  abdomen,  and  also  that 
the  lump  left  below  the  ligature  may  not  be  reducible.  When  the  pedicle 
is  wide  it  is  necessary,  therefore,  either  to  tie  it  in  several  portions,  or  it  may 
be  tightly  clamped  with  rubber-sheathed  dressing  forceps,  cut  off  with  scissors 
bit  by  bit  beyond  them,  and  each  vessel  tied  with  catgut  or  fine  silk.  To 
tie  in  several  portions,  take  a  long  piece  of  silk  and  with  an  aneurism-needle 
pass  a  portion  near  one  end  through  the  omentum,  half  an  inch  from  either 
border  ;  hold  the  loop  in  the  needle's  eye  and  bring  back  the  needle  along 
the  long  end  of  the  silk  ;  now  pass  the  needle  again  through  the  omentum 
and  repeat  the  process  till,  by  dividing  the  loops  on  the  upper  surface,  a 
ligature  for  every  bit  of  the  membrane  is  provided.  Adjacent  ligatures 
should  not  interlock,  and  of  course  all  vessels  should  be  avoided  by  the 
needle.  One  often  sees  a  ligature  put  around  the  whole  pedicle  after  it  has 
been  tied  in  parts — to  make  all  secure ;  obviously  one  or  other  ligature  is 
useless. 

It  may  happen  that  a  portion  of  intestine  is  concealed  within  the  omentum, 
completely  enveloped  in  a  kind  of  sac  formed  by  it,  especially  in  umbilical 
hernia.  Sir  Prescott  Hewitt  {Med.  Chir.  Trans.,  vol.  xxvii.)  remarks  that 
"  when  the  hernial  sac  appears  to  contain  thickened  omentum  only,  the 
omentum  ought  to  be  drawn  out  and  carefully  examined,  to  see  that  it  does 
not  form  a  sac  containing  a  portion  of  intestine."  If  it  is  thickened,  and 
firmly  united  to  the  neck  of  the  hernial  sac  throughout  its  whole  circum- 
ference, it  should  be  carefully  torn  open  at  some  point,  and  its  deeper  and 
internal  parts  exposed.  It  is  often  extremely  thick,  and  the  intestine  may 
be  firmly  adherent  to  its  inner  surface.  The  surgeon  ought  carefully  to 
"  examine  every  portion  of  omentum  which  is  in  a  hernial  sac,  so  as  to  ascer- 
tain that  no  knuckle  of  intestine  is  contained  within  its  folds,  before  it  is 
returned  into  the  abdomen,  left  in  the  sac,  or  removed  altogether." 

Management  of  Adhesions. — Adhesions  are  most  likely  to  be  found  in 
old,  long-irreducible  hernise,  and  the  surgeon  must  decide  from  the  condition 
of  his  patient,  size  of  the  hernia,  etc.,  at  the  time  of  operation,  whether  a 
radical  cure  is  or  is  not  to  be  attempted.  By  the  division  of  the  stricture, 
and  return  of  any  recently  prolapsed  bowel,  strangulation  will  be  relieved 
and  the  patient  will,  if  he  recover,  be  left  in  much  the  same  state  as  before 
the  operation.  When  adhesions  exist  between  omentum  and  sac,  the  omentum 
must  be  cut  off,  as  above  directed,  and  the  mass  may  then  be  removed  by 
tearing  through  the  adhesions.  Broad,  close  adhesions  about  the  neck  are 
generally  easily  broken  down  by  a  sweep  of  the  finger,  and  bleed  little  or 
not  at  all. 

When  intestine  is  adherent  by  bands,  a  fine  ligature  should  be  applied  to 
each  end  of  the  band  and  the  intervening  part  removed.  If  broad,  close 
adhesions  break  down  easily,  they  should  thus  be  separated ;  if  they  are 
firm,  it  is  usually  best  to  return  a  bit  of  the  sac  or  omentum,  adherent  to  the 
bowel.  When,  however,  adhesions  of  this  kind  exist  between  coils  of  intes- 
tine, it  is  usually  best  to  leave  them. 

Hemorrhage  from  a  flat  surface,  whence  an  adhesion  has  been  separated, 
may  be  checked  by  ligature  of,  or  fine  suture  round,  the  points,  or  by  per- 
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chloride  or  some  other  styptic.  Bleeding  should  be  thoroughly  arrested 
before  a  part  is  returned. 

Hemorrhage  during  herniotomy  may  occur  from  section  of  a  normal 
vessel  by  a  misdirected  cut,  or  from  section  of  an  abnormal  vessel  by  a 
proper  cut  (see  "Special  Operations").  Bleeding  may  occur  also  from 
dipping  on  a  ligature  or  an  omentum  stump,  and  may  be  very  troublesome 
if  the  latter  retracts;  it  must  be  seized  and  drawn  down,  the  wound  being 
enlarged  if  necessary. 

This,  too,  is  the  commonest  source  of  internal  hemorrhage  after  herniotomy. 
M.  Banks  {Notes  on  the  Radical  Cure  of  Hernia,  1884)  gives  a  case  in  which 
he  had  to  open  up  the  inguinal  canal,  to  make  sure  that  he  had  cut  no  ab- 
normal vessel  by  his  deep  incision  ;  and,  finding  that  he  had  not,  he  was 
obliged  to  open  the  abdomen  in  the  linea  semilunaris  to  above  the  navel 
before  he  found  the  bleeding  stump,  an  inch  below  the  transverse  colon. 
The  patient  recovered  well. 

Wound  of  the  intestine  during  herniotomy  should  be  treated  as  usual, 
by  suture,  and  cleansing  of  the  parts.  It  is  most  likely  to  occur  when  the 
finger  is  not  used  as  the  director  in  the  deep  cut. 

Persistence  of  symptoms  after  reduction  by  taxis  occurs  occa- 
sionally, and  may  be  due  to  the  following  conditions:  1.  Slow  recovery  or 
non-recovery  of  the  strangulated  bowel,  the  diagnosis  of  which  is  reached  chiefly 
by  exclusion  ;  a  slip  and  gurgle  will  probably  have  been  felt  in  reduction, 
the  symptoms  are  generally  ameliorated,  and  a  little  flatus  will  very  likely 
pass  if  recovery  is  going  to  occur. 

2.  The  supervention  of  purulent  peritonitis,  which,  of  course,  is  much  more 
frequent  after  operation,  may  keep  up  all  the  symptoms,  and  the  diagnosis 
will  be  difficult  in  proportion  as  the  peritonitis  is  masked  (p.  602). 

3.  The  bowel  may  have  been  incompletely  reduced,  or  may  have  been  forced 
down  and  again  strangulated  after  its  return. 

4.  There  may  be  a  second  strangulated  hernia,  usually  of  small  size,  so  that 
it  is  easily  overlooked. 

5.  There  may  be  internal  obstruction,  and  this  is  most  likely  to  be  in  some 
way  connected  with  the  hernia.  Thus,  a  slight  volvulus  (a  half  turn  on  its 
axis)  of  the  strangulated  coil  may  occur,  and  adhesions  may  fix  it  in  the 
faulty  position  ;  or  the  bowel  may  become  entangled  in  some  band-like  ad- 
hesions or  omental  cord  at  the  mouth  of  the  sac;  or  constriction  at  the  neck 
of  the  sac  may  not  have  been  the  cause  of  the  symptoms,  but  strangulation 
by  a  band  in  the  sac  or  through  an  aperture  in  the  prolapsed  omentum  or 
mesentery,  or  in  an  omental  sac  (Prescott  Hewitt).  In  the  latter  cases 
gurgling  on  reduction  is  often  absent. 

6.  Reduction  en  masse  is  by  far  the  most  distinct  of  all  the  causes  of  per- 
sistence of  symptoms.  The  term  implies  that  the  sac  with  its  contents  has 
been  pushed  up  through  the  aperture  or  canal  by  which  it  escaped,  and  lies 
external  to  the  fascia  transversalis.  It  may  have  been  pushed  straight  in 
so  that  the  neck  is  the  point  furthest  from  the  surface ;  or  the  fundus  of  the 
sac  may  have  turned  through  a  quarter  of  a  circle,  so  that  its  neck  remains  in 
the  vicinity  of  the  external  aperture.  The  accident  wTas  first  diagnosed  in  a 
case  of  femoral  hernia,  and  proved  post  mortem  to  have  occurred,  by  Le 
Dran  ( Obs.  in  Surgery,  Eng.  trans.,  1740,  p.  194),  in  1726;  the  full  sac 
was  three  inches  in  depth,  and  eight  inches  in  circumference.  The  symptoms 
were  :  persistence  of  the  symptoms,  a  hollow  in  place  of  the  hernia,  a  widely 
open  crural  canal  almost  admitting  four  fingers  ;  no  gurgling  had  occurred 
during  reduction,  nor  any  "slip,"  but  the  hernia  passed  in  a  heap,  "like  a 
tennis-ball,"  beneath  the  ligament.  Besides  these,  a  swelling,  the  full  «ac, 
has  often  been  felt  by  a  finger  passed  along  the  canal,  and  also  above  Pou- 
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part's  ligament,  but  it  is  not  uncommonly  absent ;  in  a  case  of  left  inguinal 
hernia  reduced  en  bloc,  which  the  author  saw  with  Mr.  Walton,  there  was  no 
hardness  or  tenderness  here.  Moreover,  the  patient  had  two  hernise.  Mr. 
Walton  operated  in  the  linea  alba,  and  released  a  loop  of  intestine  confined 
in  the  sac,  which  had  been  quite  pushed  into  the  abdomen.  Of  96  cases,  87 
were  inguinal  and  9  femoral  hernia?  (Turati).  The  force  required  to  cause 
a  reduction  en  masse  is  not  always  great.  In  some  cases  the  reduction  is 
incomplete,  and  the  sac  becomes  hour-glass,  part  within  the  abdomen,  part 
superficial  (hernie  en  bissac);  and  the  bowel  often  passes  freely  from  one  part 
into  the  other.  These  cases  are  almost  always  inguinal,  and  often  congenital 
(Kronlein). 

In  other  rare  cases  (Birkett)  the  sac  ruptures,  and  the  intestines  escape 
through  the  rent ;  or  the  neck  of  the  sac  may  be  torn  from  the  body,  and 
the  intestines  constricted  by  it  reduced  ;  sometimes  there  is  a  sound  or  feeling 
of  tearing  at  the  moment. 

Treatment. — Except  in  the  case  of  reduction  en  masse,  and  not  always 
even  in  this,  exact  diagnosis  is  usually  impossible ;  though  the  age,  size,  re- 
ducibility  or  irreducibility,  presence  of  omentum  and  intestine,  and  points 
noticed  at  the  operation,  if  one  has  been  performed,  may  enable  one  to  guess 
with  more  or  less  probability  at  the  cause  of  the  persistence  of  symptoms. 

In  reduction  en  masse  the  patient  should  first  be  encouraged  to  cough  and 
strain  and  try  to  force  down  the  rupture  that  it  may  be  operated  on  at  once. 
This  failing,  either  the  inguinal  canal  must  be  opened  up,  or  laparotomy — 
by  a  curved  incision  parallel  to  and  above  Poupart's  ligament,  over  the  dis- 
placed sac — must  be  done,  the  sac  opened,  the  neck  notched,  and  the  contents 
reduced. 

When  the  diagnosis  is  quite  doubtful,  but  it  is  plain  that  some  cause  of 
obstruction  persists,  the  choice  still  lies  between  an  extended  herniotomy  and 
laparotomy,  which  should  usually  be  done  in  the  groin.  Hitherto  the  results 
after  herniotomy  have  been  much  better  than  after  laparotomy,  though  the 
latter  is  always  superior  as  an  exploratory  operation. 

Radical  Cure  of  Hernia. 

From  the  earliest  time  attempts  have  been  made  to  produce  a  radical  cure 
of  inguinal  hernise,  and  of  late  years,  also  of  other  forms.  The  various  oper- 
ations at  present  practised  will  be  noted  under  the  special  hernia  which  they 
concern.  We  must  here  consider  the  conditions  under  which  attempts  to 
obtain  a  radical  cure  are  justifiable. 

The  opinions  of  surgeons  upon  this  point  vary  a  little  according  to  the  suc- 
cess which  they  look  for  from  operations  for  "  radical  cure."  Mitchell  Banks 
is  of  opinion  that  the  great  majority  of  patients  after  a  successful  operation 
ought  to  wear  a  light  truss  to  prevent  recurrence ;  consequently,  he  argues 
that  no  case  should  be  operated  upon  in  which  a  truss  controls  the  hernia 
satisfactorily,  for  the  patient  would  be  very  little  better  off  than  before  as 
regards  safety  and  trouble.  Others,  more  enthusiastic,  urge  that  all  children 
with  inguinal  ruptures,  not  cured  by  truss-pressure  by  five  years  of  age, 
should  be  operated  upon  and  "  cured  for  life."  Even  if  this  suggestion  be 
the  outcome  of  a  too  sanguine  temperament,  it  is  certain  that  many  cases 
have  been  recorded  in  which,  after  an  operation  of  this  kind,  patients  have 
remained  free  from  hernia  for  many  years,  although  no  truss  has  been  worn ; 
but  probably  it  would  be  wise,  even  in  such  cases,  to  prescribe  the  wearing 
of  a  truss  whenever  any  unusual  exertion  is  to  be  anticipated. 

(1)  Operations  for  the  radical  cure  of  hernia  may  be  undertaken  in  chil- 
dren in  whom  trusses  are  unavailing  because  of  neglect,  large  size  of  rupture, 
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soreness  of  groin,  etc.  (2)  In  boys  and  young  adults  prevented  from  enter- 
ing some  profession  or  following  some  occupation  by  the  presence  of  a  con- 
trollable hernia,  or  wishing  to  embark  in  some  employment  likely  to  throw 
heavy  strain  upon  the  rings  in  countries  where  good  trusses  and  advice  are 
scarce,  an  attempt  to  obtain  a  radical  cure  should  be  made.  (3)  In  adults 
all  hernias  not  efficiently  controlled  by  a  truss  should  be  operated  upon,  if 
the  patient  is  healthy  and  not  too  old.  Difficulty  in  the  action  of  a  truss  in 
adults  is  very  commonly  due  to  the  presence  of  adherent  omentum;  less 
often  an  elongated  piece  of  omentum  keeps  slipping  down.  The  danger  of 
sudden  descent  and  strangulation  of  bowel  is  so  great  in  these  cases  that  re- 
moval of  omentum  and  sac  is  usually  advisable.  Relief  may  be  given  also 
when  great  size  of  the  hernia  and  of  the  rings  prevents  a  truss  from  acting. 
The  operation  now  becomes  more  serious,  especially  when  the  rupture  is  irre- 
ducible ;  and  the  chances  that  complete  closure  of  the  opening  will  result  are 
less  than  in  previous  considered  instances,  even  after  two  or  three  operations. 
But  as  these  large  uncontrollable  hernise  quite  incapacitate  from  work  and 
cause  much  suffering,  the  operation  should  be  undertaken  in  suitable  cases 
after  explaining  its  somewhat  serious  nature.  The  ability  to  wear  a  truss 
must  here  be  regarded  as  a  distinct  success.  (4)  An  operation  of  perma- 
nently curative  intent  should  be  undertaken  in  all  cases  of  strangulated 
hernia  in  which  the  patient  can  bear  the  more  prolonged  operation  and  the 
bowel  is  fit  to  be  returned. 


Inguinal  Hernia. 

Definition. — Inguinal  hernia  is  that  which  protrudes  through  one  or 
both  abdominal  rings. 

Varieties. — There  are  two  main  varieties,  the  oblique  or  external  and 
the  direct  or  internal.    The  deep  epigastric  artery,  which  ascends  internal 


Fig.  217. 


Oblique  inguinal  hernia  on  the  right  side,  direct  on  the  left. 


to  the  deep  ring,  marks  the  difference.  The  first  variety  passes  through  the 
deep  ring,  external  to  the  epigastric  artery,  and  takes  an  oblique  course  in 
the  abdominal  wall,  traversing  the  whole  length  of  the  inguinal  canal.  The 
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second  leaves  the  abdomen  internal  to  the  deep  epigastric  artery,  passes  out 
through  the  superficial  ring,  its  course  through  the  wall  to  the  surface  being 
direct.  A  hernia  (parainguinal)  may  burst  through  the  anterior  wall  of  the 
canal. 

Each  of  these  divisions  includes  subdivisions.   The  oblique  hernia  includes 

(1)  the  ordinary  type,  in  which  the  sac  lies  in  front  of  the  tunica  vaginalis; 

(2)  the  congenital  form,  in  which  the  bowel  descends  into  the  tunica  vaginalis, 
the  funicular  process  not  having  undergone  obliteration  ;  and  (3)  the  infan- 
tile (Hey,  Pract.  Observations,  3d  edit.,  p.  226),  or  hernia  encysted  into  the 
tunica  vaginalis,  in  which  the  latter  lies  in  front  of  that  of  the  hernia. 
Direct  hernia,  on  the  other  hand,  may  be  superior  or  inferior,  according  as  it 
leaves  the  abdomen  above  (outside)  or  below  (inside)  the  obliterated  hypo- 
gastric artery.  An  examination  of  the  inguinal  region  from  within  shows 
that  a  triangular  space  (Hesselbach's)  lies  between  the  margin  of  the  rectus, 
the  epigastric  artery,  and  the  inner  end  of  Poupart's  ligament.  The  peri- 
toneum in  this  region  is  slightly  raised  over  the  obliterated  hypogastric,  on 
either  side  of  which  there  is  a  slight  fossa.  The  epigastric  artery  lies  a  little 
external  to  the  hypogastric  and  also  sometimes  slightly  raises  the  peritoneum. 
There  will  then  be  three  fossae — internal,  middle,  and  external ;  the  latter 
corresponding  to  the  deep  ring.  The  middle  is  not  as  a  rule  marked,  for  the 
epigastric  artery  is  not  prominent,  and  the  interval  between  it  and  the  hypo- 
gastric is  usually  small.  Consequently  the  internal  direct  hernia  which  pro- 
trudes inside  the  hypogastric  is  by  far  commoner  than  the  external  direct, 
which  passes  through  the  middle  fossa. 


Fio.  218. 


The  inguinal  region  from  the  front  :  a, 
superficial  ring  ;  6,  the  fibres  of  the  internal 
oblique,  normally  covering  the  deep  ring, 
and  restraining  protrusion  ;  c,  crural  ring. 
The  lower  fibres  of  the  Iransversalis  abdominis 
muscle,  and  the  epigastric  arter3-,  lying 
behind  the  fascia  Iransversalis  and  crossed  by 
the  cord,  are  also  shown. 


FlO.  '219. 


Diagrammatic  internal  view  of  the  enlarged  openings 
and  parts  concerned  in  the  formation  of  inguinal,  crural, 
umbilical,  and  obturator  hernia ;  a,  the  superficial  ring 
seen  through  the  opening  at  which  direct  hernia  pro- 
trudes (the  obliterated  hypogastric  should  be  external  to 
this) ;  b,  the  deep  ring  through  which  oblique  hernia 
passes  ;  c,  the  crural  ring  ;  d,  the  umbilical  ring ;  e,  the 
obturator  opening  ;  /,  the  epigastric  artery. 


1.  The  ordinary  oblique  inguinal  hernia  is  the  most  common.  It  takes  the 
same  route  as  the  testicle  in  its  passage  from  the  abdomen  into  the  scrotum. 
It  commences  as  a  fulness  or  swelling  at  the  situation  of  the  internal  ab- 
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dorainal  ring,  a  little  above  the  centre  of  Poupart's  ligament,  next  passes 
into  the  inguinal  canal  (in  this  stage  it  is  called  bubonocele) ;  and  if  the  pro- 
trusion increase,  it  projects  through  the  external  ring,  and  descends  into  the 
scrotum  of  the  male,  or  labium  of  the  female.  The  coverings  of  this  hernia 
are:  (1)  Skin.  (2)  Superficial  fascia  in  which  the  superficial  external  pudic 
arteries  ramify.  (3)  The  intercolumnar  fascia,  a  tendinous  layer,  derived 
from  the  curved  transverse  fibres  which  connect  the  two  margins  of  the  ex- 
ternal ring.  (4)  The  cremasteric  fascia,  composed  of  cremaster  muscle  and 
the  fascia  connecting  its  fibres  derived  from  that  investing  the  internal 
oblique  and  transversalis  muscles.  (5)  The  infundibuliform  fascia,  a  tube 
continuous  with  the  fascia  transversalis  of  the  abdomen.  (6)  More  or  less 
subperitoneal  fat.  And,  lastly  (7),  the  sac.  The  deep  epigastric  artery  is 
internal  to  the  neck  of  the  sac,  its  position  forming  the  distinction  between 
the  oblique  and  direct  varieties.  The  spermatic  cord  is  generally  behind  the 
sac ;  but  its  constituents  may  be  separated  or  lie  spread  out  in  the  front  of 
the  sac.  The  testis  is  at  first  below,  then  below  and  behind  the  hernia, 
becoming  increasingly  prominent  as  the  sac  becomes  tense. 

2.  The  inferior  direct  inguinal  hernia  usually  protrudes  before  it  the  con- 
joined tendon  of  the  internal  oblique  and  transversalis  muscles  just  behind 
the  external  ring.  Its  coverings  are  the  same  as  those  of  the  oblique  variety, 
except  that  the  conjoined  tendon  replaces  the  cremasteric  fascia,  which  more 
closely  invests  the  spermatic  cord,  and  is  usually  displaced  with  it  by  the 
protrusion.  This  hernia  may,  however,  separate  or  burst  through  the  fibres 
of  the  conjoined  tendon.  The  epigastric  artery  runs  external  to  the  neck  of 
the  sac.  The  rare  superior  direct  hernia  protrudes  outside  the  border  of  the 
conjoined  tendon,  takes  a  more  oblique  path  to  the  surface,  and  is  covered 
by  a  few  cremasteric  fibres.  The  cord  lies  on  the  outer  side  of  this  form  of 
hernia,  and  its  elements  are  said  never  to  be  separated  or  placed  in  front  of 
the  sac. 

3.  Hernia  into  the  tunica  vaginalis  (congenital  hernia)  depends  for  its  origin 
upon  the  non-obliteration  of  the  funicular  process.  It  was  supposed  to  be 
either  congenital  or  to  originate  very  shortly  after  birth — whence  its  name  ; 
but  it  is  now  known  that  a  hernia  of  this  type  may  not  appear  until  adult 
age.  Birkett  states  that  all  scrotal  hernise  in  children  uuder  puberty  are 
of  this  type;  there  is,  however,  little  doubt  that  he  is  mistaken,  ordinary 
oblique  hernia?  being  common  among  them.  The  protruded  bowel  or 
omentum  lies  in  immediate  contact  with  the  testis,  surrounding  the  organ 
except  where  the  vessels  enter;  and  very  often  adhesions  to  the  testis  are 
established  (Fig.  220).  If  such  adhesions  occur  before  the  descent  of  the 
testis,  they  may  cause  retention  of  the  testis  or  protrusion  with  it  of  the  bowel. 
The  sac  is  formed  by  the  tunica  vaginalis,  and  its  coverings  are  the  same  as 
those  of  the  ordinary  oblique  variety.  In  woman  a  "congenital"  inguinal 
hernia  sometimes  occurs  into  the  canal  of  Nude;  it  usually  appears  before 
puberty. 

4.  Encysted  hernia  (or  hernia  infantilis)  is  a  sub-variety  of  the  congenital. 
The  protruding  bowel  pushes  before  it  a  sac  of  peritoneum,  either  into  or 
close  behind  the  tunica  vaginalis,  and  adheres  to  it.  This  hernia  therefore 
has,  as  it  were,  two  sacs — viz.,  one  proper  sac,  and  another  anterior  and  su- 
perficial to  it,  composed  of  the  invaginated  tunica  vaginalis,  which  in  these 
cases  is  liable  to  be  the  seat  of  hydrocele.  Wood  thinks  that  in  these  cases 
the  funicular  process  is  closed  only  at  some  point  above  the  testis,  and  that 
the  hernia  dilates  rapidly  the  unclosed  upper  part  and  forces  it  into  the  usu- 
ally large  tunica  vaginalis.  Lockwood  (Med.-Chir.  Trans.,  1886),  however, 
found  that  in  all  the  cases  in  the  London  museums,  the  tunica  vaginalis 
either  opened  into  the  peritoneum  or  was  closed  simply  by  pressure  and  ad- 
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hesions.  Fig.  221  shows  a  variety  of  the  encysted  hernia,  in  which  the  sac 
was  formed  after  the  communication  of  the  cavity  of  the  tunica  vaginalis 
with  the  abdomen  was  closed,  but  still  remains  above,  and  uncovered  by, 
that  tunic. 


Diagnosis  of  Inguinal  Hernia. — 1.  The  external  or  oblique  cannot  be 
distinguished  with  any  certainty  from  the  internal  or  direct  form,  but  slow 
development  and  obliquity  of  the  neck,  detected  by  the  eye,  and  by  the 
finger  passed  into  the  canal,  are  in  favor  of  the  external  form.  The  epigas- 
tric artery  can  rarely  be  felt  even  in  an  operation,  or  there  would  be  little 
difficulty  in  the  distinction.  In  old  cases  of  oblique  hernia  the  neck  of  the 
sac  is  dragged  more  and  more  in  toward  the  mid-line,  till  the  internal  lies 
behind  the  external  ring,  and  the  track  is  as  "direct"  as  in  the  internal 
form.  The  latter  variety  may  at  first  have  quite  an  oblique  course  (p.  634) 
in  the  wall.    It  is  very  rare  in  women. 

2.  The  congenital  is  distinguished  from  either  of  the  above  forms  by  the 
fact  that  in  it  the  testis  becomes  increasingly  obscure  as  the  sac  tightens,  and 
may  be  discoverable  only  by  making  sudden  sharp  pressure  over  the  gland, 
and  thus  exciting  testicular  pain.  In  the  ordinary  form  of  hernia  the  testis 
stands  out  more  as  the  sac  fills.  The  encysted  hernia  can  be  recognized  only 
by  operation. 

3.  Hydrocele  of  the  tunica  vaginalis  may  be  reducible  (congenital  form,  q. 
v.)  or  irreducible,  and  resemble  reducible  or  irreducible  hernia  especially  of 
the  congenital  kind.  Hydrocele  is  distinguished  from  hernia  by  its  begin- 
ning at  the  bottom  of  the  scrotum,  by  its  translucency,  tension,  fluctuation, 
weight,  dulness  on  percussion,  absence  of  impulse  and  of  borborygmi  on 
manipulation ;  the  testis  is  more  or  less  difficult  to  discover,  but  the  cord 
and  its  individual  elements  can  be  distinctly  felt  above  the  swelling.  When 
reducible,  the  fluid  of  a  hydrocele  passes,  more  or  less  slowly,  into  the  abdo- 
men, when  the  scrotum  is  compressed  ;  there  is  no  slip  or  gurgle,  and  if  the 


Tig.  220. 


Fig.  221. 


Congenital  irreducible  omental  hernia 
(King's  College  Museum). 


An  encysted  hernia,  a  form  first  described 
by  Hey,  of  Leeds. 
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patient  stands,  fluid  again  fills  the  sac  in  spite  of  such  pressure  as  would 
retain  a  hernia.  Hernia,  on  the  other  hand,  begins  above  and  descends  to 
the  bottom  of  the  scrotum,  is  not  translucent,  does  not  fluctuate,  is  light  and 
resonant  in  proportion  to  the  gas  it  contains,  and  has  an  impulse ;  in  its  ordi- 
nary form  it  does  not  conceal  the  testis,  but  obscures  the  cord.  We  must, 
however,  be  prepared  for  departures  from  these  descriptions ;  the  history  is 
often  worthless  ;  a  hydrocele  may  be  neither  translucent  nor  tense,  and  when 
it  extends  into  the  inguinal  canal  it  may  have  an  impulse  and  conceal  the 
cord.  A  tense  enterocele  may  be  quite  translucent,  especially  in  children, 
very  tense  and  elastic,  or  heavy  and  dull  from  presence  of  omentum  and 
fluid,  with  very  slight  or  no  impulse  (incarcerated  hernia  or  a  bit  of  adhe- 
rent omentum  only).  Fortunately  all  these  difficulties  do  not  occur  together, 
and  a  sufficient  number  of  characteristic  signs  usually  remain  to  render 
diagnosis  possible.  It  must  be  remembered  that  hydrocele  and  hernia  not 
infrequently  occur  together. 

4.  Hydrocele  of  the  cord,  encysted  or  diffuse,  may,  if  low  down,  be  distin- 
guished by  its  trauslucency,  tension,  fluctuation,  and  the  distinctness  of  the 
cord  above  it ;  but  if  high  up  it  may  receive  an  impulse  on  coughing,  and 
seem  to  be  reducible  ;  generally,  however,  it  can  be  made  out  that  this  is  not 
the  case.  As  a  hernia  may  be  concealed  behind  such  a  swelling,  the  rule — 
when  in  doubt,  operate — should  be  acted  upon,  if  symptoms  of  strangulation 
appear. 

5.  Solid  tumors  of  the  cord,  of  which  the  commonest  is  fatty,  closely  resem- 
ble irreducible  omental  hernise,  and  cannot,  as  a  rule,  be  distinguished  from 
these. 

6.  Varicocele,  or  varix  of  the  spermatic  veins  (q.  v.),  is  always  mentioned 
in  the  "  diagnosis  "  of  scrotal  hernia,  as  it  increases  in  the  erect  posture,  and 
has  an  impulse  on  coughing.  But  it  is  never  in  the  least  like  a  hernia,  for 
it  feels  like  a  bundle  of  distended  veins,  or  a  bag  of  worms  ;  and  although  it 
disappears  when  the  patient  lies  down  and  the  scrotum  is  raised,  it  quickly 
reappears  if  the  patient  stand  and  pressure — which  would  prevent  a  hernia 
from  coming  d.owu — be  made  upon  the  external  ring. 

7.  Lastly,  a  testicle  that  has  not  come  down  through  the  external  abdo- 
minal ring  into  the  scrotum  has  been  frequently  confounded  with  a  bubono- 
cele, or  small  hernia  in  the  inguinal  canal ;  and  has  been  compressed  with  a 
truss,  to  the  great  pain  and  detriment  of  the  patient.  A  little  care  and 
attention  will  prevent  this  mistake. 

Treatment. — 1.  Inguinal  hernia,  if  reducible,  must  be  kept  up  by  a  truss, 
unless  a  radical  cure  by  operation  be  attempted.  The  rupture  must  be 
thoroughly  reduced  while  the  patient  is  lying,  and  then  a  well-fitted  truss 
must  be  carefully  adjusted,  with  the  pad  bearing  level  upon  the  centre  of  the 
deep  hernial  aperture,  and  the  spring  or  band  exerting  its  pressure  evenly 
upon  it.  Care  must  be  taken  not  to  let  the  pad  press  against  the  spinous 
process  of  the  pubes,  nor  upon  the  spermatic  cord.  If  the  rupture,  under 
some  extraordinary  pressure,  escape  beneath  the  pad,  the  truss  must  be  im- 
mediately removed,  the  rupture  carefully  returned,  and  the  truss  readjusted. 
Young  children  should  be  frequently  examined  to  see  that  the  truss  is  in 
place. 

For  treatment  by  truss  of  a  hernia  complicated  by  retained  testis,  see  "  Im- 
perfect Descent  of  the  Testis."    For  Radical  Cure,  see  p.  638. 

2.  Irreducible  inguinal  hernia  must  be  supported  by  a  bag-truss.  If  it 
contain  only  omentum,  a  common  truss  is  sometimes  applied,  in  the  hope  of 
produciug  a  radical  cure,  by  making  the  omentum  adhere  to  and  plug  the 
neck  of  the  sac.  But  this  cannot  often  be  borne,  and  is  liable  to  induce 
swelled  testicle.    For  these  cases  a  ring-pad-truss  on  Wood's  principle,  with 
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an  India-rubber  water-cushion,  is  the  most  comfortable  and  effective  appa- 
ratus ;  but  an  operation  for  radical  cure  should  as  a  rule  be  done. 

3.  In  attempting  the  reduction  of  strangulated  inguinal  hernia  by  taxis, 
the  patient  should  be  placed  with  the  body  bent,  pelvis  raised,  and  thighs  as 
close  together  as  possible,  the  surgeon  passing  one  arm  between  them,  and  the 
pressure  must  be  made  upward  and  outward. 

Herniotomy. — The  operation  for  this  kind  of  hernia  is  formed  thus :  The 
parts  being  shaved  and  thoroughly  aseptic,  the  skin  is  rendered  tense  and  a 
two  to  three-inch  incision  is  made  through  the  skin  in  the  axis  of  the  tumor, 
beginning  from  above  its  neck.  The  object  is  to  bring  the  external  ring 
fully  into  view.  Then  the  successive  coverings  are  divided  as  directed  at 
p.  625 ;  one  or  two  pudic  arteries  may  require  tying.  Cautious  operators 
will  make  many  more  layers  than  those  anatomists  enumerate,  especially  in 
old  hernise ;  the  practised  surgeon  will  make  fewer ;  yet  it  is  better  to  be 
somewhat  slow  than  to  make  a  hole  in  the  gut.  The  sac  will  be  recognized 
by  the  signs  given  at  p.  627,  and  must  be  opened  as  there  advised.  The 
stricture  is  usually  at  the  deep  ring,  but  may  be  at  the  superficial  one  (or  at 
both)  or,  rarely,  at  the  edge  of  the  internal  oblique  ;  if  it  require  notching, 
it  must  be  dilated,  if  possible,  to  allow  the  finger  to  pass  partly  into  it,  and 
a  curved  hernia  knife  (Sir  A.  Cooper's) — cutting  only  for  half  an  inch,  and 
not  quite  to  the  point — should  be  passed  up  flat  on  the  finger  through  the 
stricture,  and  its  edge  then  turned  up  so  as  to  divide  it.  In  every  case  the 
division  should  be  made  directly  upward,  parallel  to  the  linea  alba,  so  that, 
whether  the  hernia  be  direct  or  oblique,  the  epigastric  artery  will  not  be 
wounded. 

In  the  operation  without  opening  the  sac,  the  first  point  is  to  ascertain  the 
exact  seat  of  the  stricture — which  it  is  by  no  means  easy  to  do.  The  best 
guide  is  the  point  at  which  impulse  from  coughing  or  compression  of  the 
hernia  seems  to  cease.  "  The  next  step  is,  to  divide  the  integuments  so  that 
the  centre  of  the  incision  shall  be  directly  over  the  stricture.  The  various 
fasciae  are  subsequently  divided,  until  the  neck  of  the  tumor  is  fairly  ex- 
posed. If  this  be  carefully  and  completely  done,  a  depression  will  usually 
be  observed  at  the  site  of  stricture,  presenting  a  more  contracted  appearance 
than  at  other  parts.  This  contracted  part  feels  thick,  while  into  it  thin 
layers  of  fascia  dip,  which  may  be  mistaken  for  the  stricture  itself;  but  they 
may  be  divided  and  no  relief  result.  When  these  layers  are  turned  back, 
the  real  stricture  is  exposed  to  view."  The  next  step  is  to  scarify  the  struc- 
tures forming  the  stricture,  so  as  to  render  it  dilatable,  without  actually  cut- 
ting through  it,  and  then  the  taxis  is  to  be  used  for  the  return  of  the  hernia. 
When  the  stricture  is  caused  by  the  margin  of  the  external  ring,  it  is  easily 
divided  with  the  hernia-director  and  bistoury;  when  at  the  internal  ring,  it 
is  more  difficult  (Luke,  Med.-Chir.  Trans.,  vol.  xxxi.  p.  108). 

If  the  hernia  is  still  irreducible  the  sac  must  be  opened,  omentum  and  ad- 
hesions of  various  kinds  dealt  with  as  directed  at  p.  630,  and  the  radical  cure 
completed  by  removal  of  the  sac  and  suture  of  the  canal. 

Radical  Cure. — Many  have  been  the  operations  devised  for  the  radical 
cure  of  this  hernia,  especially  measures  calculated  to  obliterate  the  sac. 
Thus,  excision  of  the  sac,  and  of  the  testicle  with  it ;  ligature  of  the  sac ; 
pressure  by  hard  trusses ;  injection  of  iodine ;  the  use  of  hard  caustics,  to  pro- 
duce a  slough  and  subsequent  firm  cicatrix  ;  the  introduction  of  isinglass  and 
goldbeater's  skin,  have  been  practised  with  much  danger  and  little  success. 
Gerdy's  and  Wutzer's  operations,  described  in  former  editions,  have  had 
their  day ;  and  the  operations  which  are  practically  employed  are  Wood's, 
Spanton's,  and  the  Open  operation,  the  third  only  being  applicable  to  forms 
of  hernice  other  than  inguinal. 


wood's  operation. 
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Fig.  222. 


Wood's  Operation. — Wood  believes,  and  rightly,  that  dilating  the  her- 
nial apertures  by  means  of  a  plug,  as  in  Gerdy's  and  Wiitzer's  operations,  is 
erroneous  and  injurious — not  effecting  the  object  proposed,  but  rather  in- 
creasing the  size  of  the  rupture,  in  case  of  failure  to  produce  a  cure.  His 
operation  is  designed  to  draw  forward  the  hinder 
and  inner  walls  of  the  hernial  canal  by  trans- 
fixing the  conjoined  tendon,  and  to  unite  it  to 
the  front  and  outer  wall  by  suture,  so  as  to  close 
up  the  hernial  canal  entirely.  He  invaginates 
the  hernial  sac  without  including  the  skin,  and 
by  the  arrangement  of  the  sutures  draws  it  up 
into  the  deep  hernial  opening  (Fig.  222).  On 
each  side,  the  pillars  of  the  superficial  ring  are 
bound  closely  together,  no  skin  being  suffered  to 
intervene.  The  conjoined  tendon  and  Poupart's 
ligament  are  caused  to  adhere  across  the  cord, 
and  are  blended  in  one  mass  of  adhesion  with 
the  invaginated  sac  and  pillars  of  the  superficial 
ring. 

The  instruments  used  are  very  simple;  a  small 
tenotomy- knife,  and  a  stout  semicircular  needle, 
mounted  in  a  strong  handle,  with  a  point  flattened  antero-posteriorly,  and 
adapted  rather  for  splitting  the  tissues  than  for  cutting  through  them.  The 
needle  is  introduced  each  time  unarmed.  When  the  tissues  are  transfixed 
by  it,  a  piece  of  stout  copper-wire,  silvered,  or  of  stout  carbolized  kangaroo, 
deer,  or  ox-tendon,  about  one  foot  long,  is  passed  through  the  eye  of  the 
needle,  and  drawn  back  with  it  through  the  tissues. 

The  operation  is  conducted  as  follows :  The  patient  is  laid  on  his  back, 
with  the  shoulders  well  raised,  the  knees  bent,  the  pubes  cleanly  shaved,  and 


Invagination  of  sac  in  Wood's  ope- 
ration for  the  radical  cure  of  hernia. 
The  scrotal  incision  is  not  now  made 
over  the  fundus  of  the  sac,  as  shown. 


Fig.  223. 


Fig.  224. 


Wood's  operation,  needle  passed  through  internal 
pillar. 


Needle  passed  through  external  pillar, 


the  rupture  completely  reduced  ;  chloroform  is  administered,  and  an  oblique 
incision  about  an  inch  long  made  in  the  skin  of  the  scrotum  over  the  cord, 
just  below  the  pubic  crest,  down  to  the  sac.  The  forefinger  is  then  passed 
into  the  canal,  and  the  sac  invaginated  before  it  up  to  the  deep  ring.  The 
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finger  then  feels  for  the  lower  borders  of  the  internal  oblique  and  transver- 
salis muscles  and  lifts  them  forward  to  the  surface.  By  this  means  the  outer 
edge  of  the  conjoined  tendon  is  felt  to  the  outer  side  of  the  finger.  The 
needle  is  then  carried  carefully  up  to  the  point  of  the  finger  along  its  inner 
side,  and  made  to  transfix  two  layers  of  the  sac,  the  transversalis  fascia,  the 
conjoined  tendon,  and  the  inner  pillar  of  the  superficial  ring  (Fig.  223.) 
When  the  point  is  seen  to  raise  the  skin  the  latter  is  drawn  well  over  toward 
the  mid-line,  and  the  needle  made  to  pierce  it  as  far  out  as  possible.  An  end 
of  the  wire  or  tendon  is  now  attached  to  the  eye  of  the  needle,  drawn  back 
with  it  into  the  scrotum,  and  then  detached.  The  finger  is  next  passed  low 
down  behind  the  outer  pillar  to  the  level  of  the  internal  ring,  the  cord  is 
felt  for  and  pushed  aside,  and  Poupart's  ligament  is  raised  as  much  as  possi- 
ble from  the  deeper  structures.  The  needle  is  then  passed  along  the  outer 
side  of  the  finger,  and  pushed  through  the  layers  of  the  sac,  transversalis 
fascia,  and  Poupart's  ligament,  a  little  below  the  deep  hernial  opening  (Fig. 
224).  The  skin  is  now  drawn  strongly  out  and  the  point  is  pushed  through 
the  skin-puncture  before  made,  the  other  end  of  the  wire  or  tendon  threaded, 
drawn  back  into  the  scrotal  puncture  before,  and  then  detached.  Next,  the 
sac  at  the  scrotal  incision  is  pinched  up  between  the  finger  and  thumb,  and 
the  cord  slipped  back  from  it,  as  in  taking  up  varicose  veins.  The  needle  is 
then  passed  across  behind  the  sac,  entering  and  emerging  at  the  opposite 
ends  of  the  scrotal  incision  (Fig.  225).  The  inner  end  of  the  wire  is  again 
hooked  on,  and  drawn  back  across  the' sac. 

If  the  hernia  is  large,  and  especially  if  it  be  direct,  the  needle  is,  lastly, 
to  be  passed  through  the  end  of  Poupart's  ligament,  just  above  the  pubic 
spine,  and  then  through  the  inner  pillar  and  triangular  fascia,  close  to  the 
os  pubis,  at  the  edge  of  the  rectus.  The  outer  end  of  the  wire  is  then  con- 
nected and  drawn  across,  so  as  to  lace  up  the  canal  like  a  boot. 


If  a  tendon-ligature  has  been  used,  it  is  now  to  be  braced  up  tightly,  tied 
securely  in  a  reef-knot,  cut  off  close,  and  buried  in  the  wound.  If  wire,  the 
ends  are  drawn  down  until  the  loop  above  is  near  the  surface  of  the  skin, 
twisted  together  into  the  incision,  and  cut  off  to  a  convenient  length.  Trac- 
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Fig.  226. 


Wood's  operation,  needle  passed 
behind  sac. 


Position  of,  and  mode  of  dressing,  parts  after 
Wood's  operation. 


wood's  operation* 
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tion  upward  is  then  made  upon  the  loop,  to  invaginate  the  sac  well  up  into 
the  hernial  canal,  and  draw  the  walls  together.  The  loop  of  wire  is  finally 
twisted  in  the  upper  puncture  and  bent  down,  and  the  two  ends  are  hooked 
on  to  it  in  a  bow  or  arch,  under  which  is  placed  a  stout  pad  of  lint.  (Fig. 
226,  a  and  b.)  The  whole  is  held  steady  by  a  spica  bandage.  Wood  uses 
no  other  dressing  and  no  tube  in  wire  case3,  the  wires  acting  well  as  a  drain, 
and  suppuration  being  rare.  But  in  tendon  cases  he  places  a  tube  from  the 
external  ring  to  the  scrotal  wound,  and  dresses  antiseptically  until  the 
wounds  are  healed  and  the  tendon  buried.  Wire  must  be  removed  after  ten 
to  fourteen  days  or  even  longer,  according  to  the  amount  of  action  it  excites. 

After  a  few  days  the  parts  traversed  by  the  wire  can  be  felt  thickened  and 
hardened  by  exudation,  which  blends  together  the  sac,  the  pillars  of  the 
superficial  ring,  and  the  tendinous  boundaries  of  the  hernial  canal  into  a 
resisting  mass,  whilst  the  wire  becomes  more  and  more  loose  by  ulceration. 
It  can  then  be  untwisted  and  withdrawn  upwards. 

For  the  small  hernise  of  children,  Wood  formerly  employed  a  pair  of 
rectangular  pins,  one  of  which  is  made  to  traverse,  from  above  downwards', 
the  conjoined  tendon  and  inner  pillar,  and  the  other  Poupart's  ligament 
from  below  upwards.  Both  these  pins  are  made  to  enter  and  emerge  at  the 
same  cutaneous  aperture,  without  any  incision  of  the  skin.  During  their 
application  the  forefinger  invaginates  the  thin  skin  of  the  scrotum  into  the 
hernial  canal,  and  thus  protects  the  important  deep-seated  parts.  The  same 
structures  are  transfixed  as  described  in  the  preceding  operation.  The  pins 
are  bent  at  a  right  angle  near  the  blunt  end,  and  provided  with  loops  at  the 
bent  part  (Fig.  227),  so  that  each  can  be  locked  into  the  loop  of  the  other, 


Fig.  227. 
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Wood's  needles  as  applied  to  children. 

and  then  by  a  half-turn  can  be  twisted  round  so  as  to  entwine  closely  the 
included  structures,  and  cause  them  to  adhere  intimately,  as  the  pins 
ulcerate  nearer  to  each  other,  and  finally  meet.  By  the  oblique  direction  of 
the  pins,  an  adhesion  along  the  whole  length  of  the  canal,  between  the  sur- 
facea  of  the  perforated  sac  and  the  tendinous  walls  of  the  canal  and  pillars 
of  the  ring,  is  insured. 

A  horseshoe  pad  is  worn  for  a  few  months.  It  may  then  be  laid  aside, 
unless  in  exceptional  cases,  or  when  the  patient  is  about  to  be  subjected  to 
violent  strains  or  lifting. 

The  chief  causes  of  failure  are  (1)  not  planting  the  suture  close  to  the  edges 
of  the  deep  ring  from  fear  of  injuring  the  epigastric,  which  in  Wood's  prac- 
tice has  never  given  trouble;  (2)  the  conjoined  tendon  is  not  well  secured, 
or  gives  way  early ;  or  (3)  the  inflammatory  adhesions  established  prove 
slight  and  transitory. 

The  wide-shouldered  point  of  the  needle  renders  wound  of  the  epigastric, 
which  lies  in  loose  tissue,  very  improbable ;  the  cord  and  the  femoral  vessels 
must  be  protected  by  the  finger ;  atrophy  of  the  testis  occurred  in  two  cases. 

Wood  regards  the  following  as  the  advantages  of  his  operation  over  others: 
The  deep  ring  is  closed  flush  with  the  peritoneum;  the  conjoined  tendon  is 
drawn  out  and  fixed  behind  the  outer  pillar,  close  upon  the  cord  and  twisted 
sac,  thus  restoring  the  "  valve-action  "  of  the  canal ;  and  the  pillars  of  the 
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superficial  ring  are  laced  together.  Three  lines  of  defence  against  descent 
of  the  hernia  are  thus  provided.  All  these  parts  are  united  by  inflammatory 
tissue. 

Wood's  statistics,  as  given  in  his  recent  Hunterian  lectures  (Brit.  Med. 
Journ.,  June  13,  20,  and  27,  1885),  to  which  we  are  largely  indebted,  are  as 
follows  :  He  has  done  339  subcutaneous  operations  in  317  cases  with  7  deaths 
— one  or  two  perhaps  unconnected  with  the  operation,  the  rest  apparently 
due  to  hospital  causes.  The  total  mortality  has,  therefore,  been  slightly  over 
2  per  cent.  If  17  early  operations  in  which  a  hemp-cord  was  used,  with  1 
death,  and  49  pin-operations  with  2  deaths,  be  left  out,  the  mortality  among 
273  wire  cases  (9  double,  11  second  operations) — almost  all  selected — has 
been  1.46  per  cent.;  and  with  antiseptics  it  would  probably  have  been  less. 
As  to  success :  96  cases  have  remained  sound  during  periods  varying  from 
23  to  2  years,  the  majority  wearing  no  truss,  the  rest  a  light  one,  constantly 
or  occasionally;  152  were  found  cured  after  periods  less  than  2  years;  59 
were  more  or  less  failures,  most  of  them  being  improved  and  able  to  wear  a 
truss.  None  was  made  worse  by  the  operation.  The  success  is,  therefore, 
about  73  per  cent. ;  or,  if  wire  cases  only  are  taken,  82  per  cent. 

Among  28  cases  in  which  Wood  employed  his  mode  of  suture  together 
with  ligature  and  removal  of  the  sac  under  the  spray,  2  died  (about  11  per 
cent.).    There  were  no  early  failures. 

Spanton's  Operation  (Brit.  Med.  Journ.,  Dec.  1880). — A  preliminary 
incision  is  made  as  in  Wood's  operation  through  the  skin,  which  is  dissected 
up  for  three-quarters  of  an  inch  all  round  ;  the  forefinger  invaginates  the 
sac  and  its  coverings  up  to  the  deep  ring ;  the  point  of  an  instrument  like  a 
corkscrew  (kept  in  four  sizes)  is  introduced  through  the  skin  over  the  point 
of  the  finger  and  made  by  rotation  of  the  handle  to  pierce  first  one  pillar  and 
then  the  other,  together  with  the  invaginated  sac  and  its  coverings,  thus  drag- 
ging the  pillars  together.  The  finger  in  the  canal  guides  the  point  and  pro- 
tects the  cord.  A  guard  of  some  kind  is  fixed  on  the  point  of  the  screw  in 
the  scrotal  wound  and  an  antiseptic  dressing  applied.  The  screw  is  removed 
after  a  week  or  more,  according  to  the  amount  of  swelling  caused. 

In  1882  (Brit.  Med.  Journ.,  July  22)  Spanton  had  operated  on  51  cases 
without  any  death,  and  with  more  or  less  improvement  in  all.  Of  34  cases 
(Dec.  1879,  to  July,  1881),  30  were  cured  and  4  much  relieved ;  how  many 
had  to  wear  a  truss  is  not  stated. 

Several  surgeons  have  spoken  in  favor  of  this  operation,  after  considerable 
experience  of  it.  Most  seem  to  consider  it  incapable  of  dealing  with  large 
herniaa;  and,  of  course,  it  cannot  be  employed  in  irreducible  cases.  Its  chief 
field  appears  to  be  the  hernise,  other  than  the  largest,  of  children. 

The  Open  Operation. — The  revival  of  this  under  antiseptic  protection 
was  only  natural ;  it  is  the  only  one  possible  in  irreducible  cases,  it  is  appli- 
cable to  every  form  of  hernia,  and  forms  a  fitting  sequel  to  herniotomy. 
There  are  many  varieties,  but  we  believe  that  practised  by  Mitchell  Banks 
(Med.  Times,  July  5,  1884)  to  be  the  best.  It  is  most  important  that  the 
parts  concerned  be  shaved  and  carefully  disinfected.  A  pretty  free  incision 
is  made  over  the  neck,  in  the  long  axis  of  the  hernia,  and  deepened  till  the 
sac  is  reached;  the  surgeon  is  apt  to  think  he  is  on  the  sac  long  before  he 
really  exposes  it.  All  bleeding  being  checked,  the  sac  is  freed  by  tearing 
and  dissection  from  its  surroundings ;  this  is  most  difficult  below,  where  ad- 
hesion to  the  tunica  vaginalis  is  always  present.  Early  in  this  process  the 
vas  deferens  and  other  structures  of  the  cord  must  be  found  and  separated,  a 
task  which  is  specially  difficult  in  the  congenital  hernise  of  children,  in  which 
the  vas  is  small  and  closely  adherent  and  the  sac  thin.  In  this  form  the 
lower  part  of  the  sac  is  cut  off  and  sewn  up  with  fine  cutgut  as  a  tunica 
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vaginalis,  the  rest  being  treated  as  in  the  ordinary  kind  in  which  the  whole 
sac  is  cleared,  its  neck  well  drawn  down,  a  ligature  of  catgut  tied  round  it 
as  high  as  possible,  and  the  sac  beyond  cut  off.  If  the  hernia  is  irreducible, 
of  course  the  sac  must  be  opened  and  its  contents  treated  as  directed  at  p. 
630;  and  the  sac  should  be  opened  also  in  strangulated  hernia.  The  hernia 
should  not  be  reduced  until  the  sac  is  recognized,  but  after  this  most  operators 
prefer  to  proceed  with  the  bowel  kept  in  the  abdomen  by  an  assistant's  fingers 
upon  the  ring.  The  pillars  of  this  opening  having  been  rendered  clear  in 
the  wound,  they  are  to  be  drawn  closely  together  by  three  or  four  sutures  of 
silver  wire  sufficiently  stout  to  hold  with  a  single  knot  (Fig.  44,  ss.  1).  These 
should  be  passed  through  all  the  structures,  raised  upon  either  side  by  a  finger 
n  the  canal,  and  should  enter  and  come  out  half  an  inch  or  so  from  the 
margin  of  the  ring ;  before  passing  the  needle  through  the  structure  on  the 
outer  side,  make  sure  that  the  epigastric  artery  is  not  before  its  point,  and  in 
making  the  hooks  upon  the  sutures  see  that  the  wire  ends  do  not  project.  A 
small  drain  is  now  inserted,  the  skin-wound  brought  together,  and  an  anti- 
septic dressing  applied  (see  p.  624).  In  some  cases,  especially  in  children, 
primary  union  results;  but  in  a  good  many,  suppuration  of  the  roughly 
handled  scrotal  tissues  occurs,  and  more  often,  perhaps,  than  after  its  rival 
operations  some  epididymitis  ensues.  Under  these  circumstances  no  dressing 
is  better  than  boracic  fomentations  with  some  iodoform  on  the  wound. 

In  these  cases,  in  spite  of  some  suppuration,  it  is  uncommon  for  the  wire 
sutures  to  come  out ;  almost  always  they  remain  as  a  permanent  truss.  In 
25  cases  of  non-strangulated  inguinal  hernia,  M.  Banks  had  1  death — from 
shock — the  patient  being  a  child  of  two  and  the  operation  having  been  very 
difficult  and  prolonged  ;  he  has  not  yet  published  his  percentage  of  success, 
but  it  is  apparently  high.  Of  71  aseptic  cases,  4  (5.6  per  cent.)  died,  and 
66  (93  per  cent.)  were  cured  (Israelsohn).  Among  26  cases  of  strangulated 
hernia,  many  of  them  unpromising,  3,  aged  77,  70,  and  60,  died,  but  without 
symptoms  of  septic  poisoning  (Banks). 

Choice  of  Operation. — Spanton's  operation  is  generally  regarded  as  best 
suited  to  herniseof  moderate  size;  in  such  cases  it  seems  to  give  good  results, 
and  up  to  1882,  at  least,  Spanton  had  met  with  no  death.  He  enters  a  strong 
plea  for  the  "  radical  cure  "  by  his  method  of  all  cases  occurring  in  children, 
and  points  out  that  babies  a  few  months  old  bear  the  treatment  extremely 
well. 

Wood's  operation  does  not  seem  to  have  been  at  all  frequently  employed 
by  other  surgeons.  The  description  of  the  operation  makes  it  appear  com- 
plex, and  surgeons  nowadays  have  a  strong  objection  to  working  in  the 
dark  ;  it  is  said,  too,  that  the  femoral  vein  has  been  wounded  by  the  needle. 
But  in  the  hands  of  its  author  the  results  have  been  very  good  ;  there  have 
been  no  accidents,  and  the  mortality,  in  selected  cases,  is  very  low.  Its  suc- 
cess would  probably  become  greater  were  silver  wire  used  and  left  in,  instead 
of  tendon — though  this  is  but  slowly  absorbed. 

Banks's  statistics  cannot  be  compared  with  Wood's,  for  his  cases  were  all 
selected  because  trusses  failed  to  make  the  patients  comfortable,  and  were, 
therefore,  more  or  less  severe.  His  results  have  been  very  satisfactory  in 
spite  of  this.  We  believe  that  his  operation  is  that  most  usually  practised 
at  the  present  time,  and  it  has  the  advantage  of  being  applicable  to  every 
kind  of  hernia. 

Probably  none  of  these  operations  closes  the  deep  ring  flush  with  the  peri- 
toneum in  a  hernia  with  a  long  oblique  neck,  and  in  a  large  hernia  probably 
none  restores  the  "  valve-action  "  of  the  canal.  Consequently  we  think  that 
Banks's  embedded  wire  sutures  must  be  a  valuable  barrier  against  recurrence. 

When  ike  hernia  is  complicated  by  retained  testis,  it  is  always  of  the  "  con- 
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genital"  variety,  and  is  often  accompanied  by  adhesions,  intrasaccular 
obstructions  or  strangulations.  The  testis  may  be  above  the  deep  ring,  but 
occasionally  drawn  into  it  by  descent  of  the  bowel  and  nipped.  The  wearing 
of  a  truss  is  usually  painful.  In  these  cases,  if  the  testis  cannot  be  dis- 
covered and  removed,  Wood  removes  the  sac  and  closes  the  canal  by  suture 
up  to  the  deep  ring.  When  the  testis  is  in  the  canal  or  just  outside  the 
superficial  ring,  it  can  usually  be  freed  from  its  adhesions  by  careful  dissec- 
tion, brought  down  with  the  lower  part  of  the  sac  (as  a  tunica  vaginalis)  into 
the  scrotum  (previously  dilated  by  the  finger  if  necessary),  and  retained 
there  by  a  tendon  suture  passed  through  the  lower  and  hinder  part  of  the 
scrotum  and  through  the  fibrous  tissue  at  the  lower  end.  This  Wood  ties 
over  a  small  pad  of  gauze.  When  the  scrotal  opening  is  wide,  it  may  be 
narrowed  above  the  testis  by  a  buried  catgut  suture.  In  three  cases  Wood 
was  unable  by  stretching  the  cord  to  place  the  testis  in  the  scrotum  ;  he  then 
dissected  the  vas  free  from  the  epididymis  and  inverted  the  testis,  thus  gain- 
ing its  length.  Atrophy  did  not  result ;  the  testis  reascended  a  little,  but 
remained  out  of  harm's  way.  In  all  these  cases  the  inguinal  canal  is  closed 
as  usual  by  suture,  the  sac  having  been  tied  as  high  as  possible,  and  the 
lower  part  sewn  up  and  used  as  a  tunica  vaginalis. 

This  practice  of  endeavoring  to  preserve  the  testis  should  be  followed  only 
in  children.  A  testis  which  has  not  descended  till  puberty  may  usually  be 
regarded  as  useless.  It  should  therefore  be  removed  and  the  ring  completely 
closed — treatment  which  often  does  away  with  the  necessity  for  a  truss. 


Definition. — Femoral  hernia  is  that  which  escapes  through  the  crural 
canal,  behind  Poupart's  and  just  outside  Gimbernat's  ligament. 

It  passes  first  through  the  crural  ring — an  aperture  bounded  internally  by 
Gimbernat's  ligament,  externally  by  the  femoral  vein,  before  by  Poupart's 


Femoral  hernia  and  its  relation  to  other  parts  beneath  Poupart's  ligament.    (King's  Coll.  Mus.) 


ligament  and  behind  by  the  bone ;  next  descends  behind  the  falciform  pro- 
cess of  the  fascia  lata ;  then  comes  forward  through  the  saphenous  opening  of 
that  fascia ;  and  lastly,  as  its  size  increases,  it  does  not  descend  on  the  thigh, 
but  turns  up  and  out  over  the  falciform  process,  on  to  the  anterior  surface  of 


Femoral  or  Crural  Hernia. 
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Poupart's  ligament.  The  reason  for  this  is  not  obvious;  and  in  some  cases 
a  femoral  hernia  passes  toward  the  upper  end  of  the  labium.  The  coverings 
of  this  hernia  are:  1.  Skin.  2.  The  superficial  fascia  of  the  thigh,  often 
loaded  with  fat  and  divisible  into  an  uncertain  number  of  layers.  3.  The 
cribriform  fascia,  which  closes  the  saphenous  opening,  transmits  the  lym- 
phatic vessels,  and  is  blended  more  or  less  with  the  next.  4.  The  fascia 
propria,  a  layer  of  dense  areolar  tissue  derived  from  the  inner  compartment 
of  the  sheath  of  the  femoral  vessels,  is  generally  pretty  thick  about  the  neck 
of  the  hernia,  but  thin,  or  even  deficient,  on  its  fundus.  5.  The  subperi- 
toneal fat,  sometimes  absent,  but  often  in  considerable  amount,  forming  a 
yellow  layer  that  might  be  mistaken  for  omentum.    6.  The  sac. 

Femoral  hernia  rarely  attains  a  very  large  size.  It  is  much  more  fre- 
quent in  the  female  (seventy -five  per  cent.)  than  in  the  male,  obviously 
from  the  greater  breadth  of  the  pelvis  and  greater  span  of  the  crural  arch  ; 
but  it  is  scarcely  known  before  puberty — inguinal  hernia,  especially  into  the 
canal  of  Nuck,  being  the  hernia  of  girls  before  this  period.  Littre's  hernia 
usually  occurs  in  the  femoral  ring;  Hey  (Pract.  Observations,  3d  ed.,  p.  205) 
gives  a  good  case  at  the  abdominal  ring,  with  a  post-mortem. 

Diagnosis. — (1)  Femoral  hernia  may  be  distinguished  from  inguinal  by 
tracing  Poupart's  ligament  over  the  neck  of  the  sac,  and  feeling  the  pubic 
spine  internal  to  and  above  it;  whereas  it  is  the  reverse  in  inguinal  hernia. 
If  a  large  femoral  hernia  obscures  Poupart's  ligament  and  fat  conceals  the 
spine,  a  diagnostic  mark  is,  that  while  an  inguinal  hernia  descends  toward 
the  labium,  a  femoral  mounts  upward  and  outward  toward  the  spinous  pro- 
cess of  the  ilium  (James,  of  Exeter,  On  Operations  for  Strangulated  Hernia, 
1859,  p.  10)  ;  but  a  femoral  may  encroach  on  the  upper  part  of  the  labium, 
and  an  inguinal  does  not  always  reach  it.  If  the  abdominal  ring  can  be 
examined,  and  is  free,  all  doubts  aa  to  the  crural  nature  of  a  hernia  is 
removed. 

(2)  Psoas  abscess  resembles  this  hernia  roughly  in  its  situation,  impulse, 
and  diminution  or  disappearance  when  the  patient  lies  down.  The  points  of 
distinction  are — that  the  abscess  generally  issues  external  to  the  femoral 
vessels,  is  not  tympanitic,  can  be  pushed  down  by  pressure  upon  the  abdomen, 
and  is  usually  attended  with  symptoms  of  spinal  disease  ;  fluctuation  is  often 
obtainable  from  the  swelling  in  the  groin  to  an  iliac  collection  ;  there  is  no 
slip  or  gurgle  on  reduction. 

(3)  Varix  of  the  femoral  vein  also  resembles  this  hernia,  inasmuch  as  it 
dilates  somewhat  on  coughing,  and  diminishes  when  the  patient  lies  down  ; 
but  then,  if  pressure  be  made  below  Poupart's  ligament,  the  swelling  quickly 
reappears,  although  it  must  be  evident  that  under  such  circumstances  a 
hernia  could  not  come  down. 

(4)  Enlarged  glands  and  other  solid  and  tense  tumors  in  the  region  of  the 
saphenous  opening  may  in  most  cases  be  recognized  by  their  physical  char- 
acter, course,  and  causes ;  but  an  omental  hernia  may  be  irreducible,  without 
impulse,  and  the  patient  may  state  that  it  has  never  gone  away  since  he  first 
noticed  it.  In  such  a  case,  if  symptoms  of  strangulation  occur,  operate;  for, 
though  the  tumor  may  prove  to  be  an  enlarged  gland,  yet  there  may  be  a 
small  knuckle  of  gut  strangulated  behind  it. 

(5)  Lastly,  the  possibility  of  there  being  a  strangulated  obturator  hernia 
behind  the  femoral  hernia  should  not  be  lost  sight  of. 

Treatment. — (1)  The  reducible  femoral  hernia  should  be  supported  by  a 
truss,  the  pad  of  which  should  tell  against  the  hollow  which  lies  just  inferior 
and  external  to  the  spinous  process  of  the  pubes.  This  hernia  is  very  seldom 
thus  cured  radically ;  only  a  few  cases  are  recorded. 

(2)  The  irreducible  kind  may  be  supported  by  a  truss  with  a  hollow  pad  ; 
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or,  if  it  be  omental,  the  pressure  of  a  common  pad  may  be  borne.  But  a 
patient  thus  treated  is  in  constant  danger  of  strangulation  from  slipping  down 
of  gut  beneath  the  truss  (p.  632),  and  removal  of  omentum  and  sac  should 
be  advised  to  enable  the  instrument  to  act  effectively. 

(3)  When  strangulated,  femoral  hernia  gives  rise  to  much  more  severe 
symptoms  than  inguinal,  because  of  the  denser  and  more  unyielding  nature 
of  the  parts  which  surround  the  neck  of  the  sac,  and  more  often  comes  to 
operation.  In  performing  taxis,  the  patient  should  be  placed  with  the  hip 
joints  well  bent,  and  the  leg  of  the  affected  side  rolled  inward,  and  crossed 
over  the  other.  The  tumor,  when  large,  should  first  be  drawn  downward 
and  inward,  from  the  front  of  Poupart's  ligament,  and  then  be  compressed 
in  a  direction  backward  and  upward.  If  the  taxis  under  chloroform  does 
not  succeed,  herniotomy  should  at  once  be  done. 

Internal  Herniotomy. — The  parts  being  shaven  and  aseptic,  and  the 
surgeon's  great  object — next  to  freeing  the  bowel — being  to  keep  the  wound 
sweet,  a  vertical  three-inch  cut,  beginning  a  little  above  Poupart's  ligament, 
is  made  through  the  skin  over  the  outer  part  of  the  swelling.  The  skin  is 
drawn  inward,  and  the  fascial  layers  divided  one  by  one  over  the  mid-line 
of  the  swelling  down  to  the  sac.  This  is  recognized  and  opened  as  usual 
(p.  626).  The  seat  of  stricture  has  been  very  variously  stated.  The  deep 
crural  arch  (a  band  of  fibres  crossing  the  front  of  the  femoral  sheath  behind 
Poupart's  ligament)  and  the  neck  of  the  sac  seem  to  be  decidedly  the  most 
frequent  seats;  but  some  surgeons  regard  Gimbernat's  ligament  and  the 
edge  of  the  falciform  process  as  frequent.  Whichever  of  these  structures 
may  form  the  constricting  band,  an  incision  upward  and  inward  will  divide 
it  without  endangering  any  normal  vessel ;  it  should  be  as  limited  as  possible. 
The  hernia  being  reduced,  the  wound  should  be  drained,  sewn  up,  and 
dressed  antiseptically ;  it  is  well  to  seal  the  edge  toward  the  groin  with 
collodion. 

In  rare  cases  (one  in  eighty  operations,  Lawrence)  the  obturator  artery, 
rising  from  the  epigastric,  runs  above,  and  then  internal  to,  the  crural  ring, 
and  is,  therefore,  in  danger  of  division.  This  accident  is  best  avoided  by  a 
limited  deep  cut,  made  by  pressure  on  the  blade  rather  than  by  to-and-fro 
movements.  Should  it,  however,  happen,  the  surgeon's  choice  will  be  be- 
tween— pressure  by  means  of  pad  and  bandage  or  hands,  and  securing  the 
vessel.  The  latter  may  be  attempted  by  acupressure,  a  clamp-forceps,  com- 
pression by  a  suture  passed  round  it  and  through  the  abdominal  wall,  or  by 
ligature,  if  the  bleeding  point  can  be  felt  or  exposed,  after  such  enlargement 
of  the  wound  as  is  possible,  without  dividing  Poupart's  ligament.  These 
methods  and  pressure  failing,  the  best  plan  is  that  followed  by  an  Austrian 
surgeon  :  expose  the  bleeding  point  by  Cooper's  operation  for  ligature  of  the 
ext.  iliac  (q.  v.),  and  tie  the  vessel.  A.  E.  Barker  found  the  recorded  results 
of  pressure  and  of  securing  the  bleeding  point  to  be  about  the  same;  but  it 
is  probable  that  the  more  severe  cases  fell  into  the  latter  category. 

The  spermatic  vessels  or  femoral  vein  can  scarcely  be  regarded  as  in 
danger,  unless  very  free  or  misdirected  cuts  are  made. 

External  herniotomy,  when  thought  desirable,  can  be  performed  more 
readily  in  femoral  than  in  inguinal  hernia ;  for  it  is  easy  to  expose  the  neck 
of  the  sac  through  a  vertical  cut,  and  after  drawing  it  well  down  to  insinuate 
the  finger-tip  or  a  director,  and  then  a  bistoury,  beneath  the  junction  of  the 
falciform  process,  Gimbernat's  and  Poupart's  ligaments.  Should  the  stricture 
not  thus  be  relieved,  the  fibres  of  the  deep  crural  arch  may  be  exposed,  by 
drawing  more  strongly  on  the  sac,  and  similarly  divided.  If  reduction  be 
still  impossible,  the  sac  must  be  opened. 
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Radical  cure  of  femoral  hernia  has  not  been  largely  practised. 
Rarely  it  has  resulted  after  herniotomy,  but,  as  a  rule,  the  rupture  is  then 
larger  and  less  controllable  than  before.  Of  late  years  many  operators  have 
always  tied  the  neck  of,  and  removed,  the  sac  after  such  operations;  and 
Banks  has  several  times  done  this  for  irreducible  omental  hernia?,  apparently 
with  curative  effect.  Wood  practises  a  more  perfect  operation,  which  may 
be  used  simply  for  radical  cure  or  as  a  sequel  to  herniotomy.  The  sac  is 
exposed  by  a  vertical  cut  over  its  neck,  separated  from  the  parts  around, 
opened,  and  its  contents  dealt  with.  Wood  transfixes  the  neck  of  the  sac 
and  ties  it  in  two  pieces,  but  this  does  not  seem  so  good  as  drawing  the  sac 
strongly  down,  tying  the  neck  as  high  as  possible  with  stout  catgut,  cutting 
off  the  sac,  and  allowing  the  stump  to  retract.  Now  pass  Wood's  needle 
deeply  through  the  pubic  portion  of  the  fascia  lata — entering  it  one  inch 
below  and  bringing  it  out  close  to  the  pectineal  line — and  then  through 
Poupart's  ligament,  upon  which  it  should  take  a  good  hold  ;  thread  it  with 
tendon  or  wire,  and  withdraw.  Introduce  thus  two  or  three  sutures  between 
the  femoral  vein  and  Girabernat's  ligament,  and  by  means  of  them  draw 
Poupart's  ligament  into  close  contact  with  the  fascia  over  the  pectineus.  The 
femoral  vein  must  be  protected  from  the  needle  by  a  finger  or  spatula.  The 
wound  usually  heals  by  first  intention. 

The  Umbilical,  Ventral,  and  other  Remaining  Species  of  Hernia. 

Umbilical  Hernia  (exomphalos). — This  leavesthe  abdomen  at  the  navel. 
It  is  most  commonly  observed  a  few  weeks  after  birth,  after  the  separation 
of  the  cord,  and  is  due  to  some  weakness  of  the  umbilical  scar,  or  to  violent 
straining  or  flatulent  distention  of  the  abdomen,  causing  a  normal  scar  to 
yield.  It  may,  however,  be  present  at  birth,  a  larger  or  smaller  portion  of 
the  intestine  occupying  the  base  of  the  cord,  which  is  greatly  distended  and 
even  transparent.  Hey  {loc.  cit.,  p.  232)  gives  three  cases  of  this  sort,  and  in 
one  the  sac  burst  during  delivery.  Umbilical  hernia  is  not  uncommon  also  in 
women  who  have  been  frequently  pregnant.  It  is  rare  in  males  and  youths 
and  young  adults  of  both  sexes.  In  many  apparently  umbilical  hernia?  of 
adults,  the  hernial  aperture  is  a  little  on  one  side  of  the  umbilicus  (para- 
umbilical), some  vascular  hole  in  the  tendon  having  been  opened  up  by  the 
growth  in  them  of  pellets  of  fat  or  by  the  effect  of  abdominal  distention. 

This  hernia  in  adults  may  reach  a  huge  size,  may  be  of  irregular  lobulated 
form — perhaps  divided  into  two  distinct  masses  and  protruding  through  two 
apertures  close  together — and  when  of  any  standing,  is  usually  irreducible. 
The  coverings  are  skin,  superficial  fascia,  stretched  umbilical  scar-tissue  and 
peritoneum — all  very  thin  and  usually  inseparably  blended  over  much  of 
the  sac.  The  skin  of  large  hernia?  is  often  ulcerating  from  the  irritation  to 
which  it  is  exposed,  or  may  be  converted  into  white  or  pigmented  scar-tissue. 
Naturally,  the  tumor  hangs  down,  and  intertrigo  is  common  in  the  fold  be- 
tween the  rupture  and  the  belly-wall.  The  hernial  aperture  in  the  linea  alba 
is  very  sharp,  firm,  and  thin.  The  contents  are  usually  omentum,  transverse 
colon,  and  some  small  gut;  intrasaccular  adhesions  are  very  common,  and 
thick  omentum  often  conceals  bowel.  Strangulation  is  most  likely  to  occur 
from  pressure  against  the  lower  edge  of  the  ring,  and  demands  early  relief; 
not  infrequently  it  is  due  to  some  intrasaccular  band  or  hernia. 

Treatment. — The  truly  congenital  form  should  be  treated  immediately 
by  reduction  of  the  contents  ami  ligature  of  the  sac,  with  a  flat  ligature,  as 
near  as  possible  to  the  navel ;  the  sear  must  be  supported  as  in  other  forms. 
Iu  infants  the  best  treatment  consists  in  wearing  a  round  flat  disk  of  sheet- 
lead  or  a  penny  covered  with  adhesive  plaster  with  the  sticky  side  out.  It 
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is  well  to  have  two  such  plates  and  body-bandages,  with  a  bit  of  elastic  let 
in  to  keep  them  tight.  The  child  should  be  washed  and  dried  whilst  wear- 
ing one  plate  and  bandage,  which  should  then  be  carefully  changed.  These 
hernias  are  almost  always  cured  by  contraction  of  the  circular  opening. 

Reducible  hernias  in  adults  should  be  similarly  treated,  but  there  is  no 
prospect  of  cure. 

Wood  has  successfully  employed  the  truss  shown  in  Fig.  229,  which  is 
made  of  India-rubber,  and  worn  under  a  broad  elastic  body  belt,  held  in 


place  by  shoulder-straps  if  necessary.  The  ring  exercises  pressure  upon  the 
margins  of  the  opening,  whilst  the  sheet  of  India-rubber  prevents  prolapse. 

Irreducible  hernia  must  be  controlled  by  hollow  pads,  which  should  be 
adapted  to  raise  and  to  prevent  pressing  down  of  the  swelling. 

Strangulated  umbilical  hernia  may  be  treated  by  taxis  or  herniotomy;  and 
remembering  the  sharpness  of  the  umbilical  opening,  we  should  resort  to  the 
latter  early.  In  employing  taxis,  raise  the  sac  well,  place  the  fundus  in  the 
hollow  of  one  palm  and  knead  the  neck  gently  whilst  employing  pressure  on 
the  whole  rupture. 

Herniotomy. — The  incision  is  best  made  in  the  mid-line  above,' but  any 
spot  may  be  chosen  to  meet  a  special  indication.  An  external  operation  has 
sometimes  been  successful,  the  tendinous  edge  outside  the  sac  being  divided ; 
but  it  often  fails  to  relieve  the  strangulation.  Formerly  operation  in  large 
hernias  of  this  kind  was  very  fatal ;  now  antiseptics  have  changed  the  pros- 
pect. It  is  usually  best,  therefore,  to  open  the  sac.  Much  caution  is  neces- 
sary until  this  is  accomplished,  as  the  coverings  are  very  thin  and  often 
adherent  to  the  contents. 

Radical  Cure  op  Umbilical  Hernije. — In  four  small  reducible  cases 
Wood  has  performed  a  subcutaneous  lacing-up  of  the  ring  with  wire,  pro- 
tecting the  point  of  the  needle  in  the  abdomen  with  his  finger,  upon  which  he 
invaginated  the  sac  and  its  coverings.  After  closure  of  the  neck,  the  sac, 
which  projects  as  a  vertical  ridge,  may  be  cut  off.  Tendon  might  be  used 
instead  of  wire. 

Banks,  Barker,  Lucas,  and  others  have  operated  upon  large  irreducible 
cases  by  the  open  method  ;  and  others,  again,  have  added  a  radical  cure  to 
the  operation  of  herniotomy.  In  a  case  of  this  kind  I  removed  nine  ounces 
of  omentum,  freed  a  widely  adherent  transverse  colon,  cut  away  most  of  the 
sac  and  its  coverings,  stripped  up  and  sewed  together  the  peritoneum  from 
near  the  edge  of  the  opening,  drew  the  tendinous  margins  together  by  five 
sutures,  and  closed  and  drained  the  skin-wound.  The  patient  left  hospital 
with  a  belt ;  she  had  no  sign  of  hernia,  and  the  cure  has  lasted  six  months. 
During  the  separation  of  adhesions,  etc.,  the  opening  into  the  abdomen 
should  be  plugged  with  a  sponge. 

Ventral  Hernia  is  that  which  protrudes  through  the  linea  alba,  through 
a  linea  semilunaris,  or  through  any  other  part  of  the  abdominal  parietes, 
save  those  which  are  the  ordinary  seats  of  hernia.    It  may  be  congenital,  or 
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Wood's  pad  for  umbilical  hernia. 
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due  to  distention  of  the  abdomen,  causing,  especially,  separation  of  the  recti, 
or  it  may  be  a  consequence  of  wounds  or  bruises.  It  must  be  treated  in  all 
respects  like  umbilical  hernia.  Strangulation  is  rare,  but  if  it  is  necessary 
to  operate,  care  must  be  taken  to  avoid  in  any  deep  cut  the  epigastric  and 
other  arteries  of  the  abdominal  wall. 

An  omental  hernia  sometimes  forms  in  the  linea  alba  and  is  scarcely  dis- 
tinguishable from  the  so-called  hernie  graisseuse,  in  which  subperitoneal  fat 
grows  through  an  aperture  in  the  same  line.  Either  may  be  reducible,  but 
both  are  usually  irreducible. 

Obturator  or  thyroid  heenia  protrudes  through  the  aperture  at  the 
upper  external  angle  of  the  thyroid  foramen,  which  normally  gives  exit  to 
the  obturator  artery  and  nerve,  and  is  closed  by  loose  connective  tissue.  The 
hernial  sac  is  never  of  large  size,  and  lies  between  the  obturator  ext.  and  the 
pectineus.  Its  relation  to  the  obturator  vessels  and  nerve  is  inconstant ; 
usually  these  lie  behind  and  outside. 

This  hernia  is  not  very  uncommon  after  fifty,  being  apparently  connected 
with  senile  loss  of  fat ;  it  is  much  more  frequent  in  women  than  in  men. 
Among  73  recorded  cases  65  were  women,  8  men  (Pimbet,  quoted  from 
Erichsen).  Most  of  the  cases  have  been  discovered  post  mortem,  the  small 
size  and  depth  of  the  hernia  preventing  it  from  attracting  attention  during 
life.  Hiiter,  however,  claims  to  have  recognized  3  cases,  and  to  have  suc- 
cessfully treated  them  by  trusses.  The  diagnosis  of  this  hernia  when 
strangulated  was  rightly  made  in  17  of  26  cases  collected  by  Thiele ;  but  it 
has  been  overlooked  more  often  than  these  figures  show,  and  has  led  to  lapa- 
rotomy for  intestinal  obstruction  (Hilton,1  Coulson,2  Godlee3),  or  it  has  been 
taken  for  a  femoral  hernia. 

The  symptoms  are  :  Slight,  ill-defined,  more  or  less  tender,  swelling  at  the 
inner  side  of  the  thigh,  below  and  inside  the  ordinary  seat  of  femoral  hernia, 
and  having  no  neck  traceable  to  the  saphenous  opening;  pain  down  the 
inner  side  of  the  thigh,  and  perhaps  leg,  along  the  course  of  the  obturator 
nerve  (11  in  26  cases) ;  and  pain  on  moving  the  hip,  especially  on  rotating 
it  strongly  out.  All  or  any  of  these  symptoms  may  be  absent.  In  4  of  6 
cases  in  which  it  was  followed,  Roser's  suggestion  to  examine  by  vagina  led 
to  a  correct  diagnosis  (Thiele). 

Taxis  or  pressure  over  the  swelling,  combined  with  traction  through  the 
vaginal  wall,  has  been  successful  in  a  few  cases.  In  13  cases  collected  by 
Erichsen,  herniotomy  led  to  recovery  in  4,  to  death  in  9.  We  know  of  no 
success  recorded  after  reduction  by  laparotomy ;  the  cases  have  usually  been 
attacked  too  late. 

In  a  case  in  which  there  were  symptoms  of  strangulation,  slight  fulness  in 
the  triangular  space  at  the  upper  part  of  the  right  thigh  as  compared  with 
the  left,  and  a  distinct  hardness  in  the  neighborhood  of  the  femoral  vessels, 
behind  the  saphenous  opening,  Obre  (Ranking,  vol.  xiv.)  made  a  vertical 
incision  and  exposed  the  saphenous  opening.  No  hernial  sac  was  found,  but 
something  hard  could  be  felt  lying  deep,  so  the  dissection  was  continued 
through  the  fascia  lata,  and  the  pectineus  divided  transversely  for  an  inch 
and  a  half,  when  a  hernial  sac  was  exposed,  and  rose  up  into  the  wound  to 
the  size  of  a  pigeon's  egg.  The  finger  was  passed  down  to  the  obturator 
opening,  the  sac  opened,  and  found  to  contain  small  intestine;  the  edge  of 
the  aperture  was  then  divided  (in  doing  which  the  saphena  vein  was  wounded, 
and  was  tied),  and  the  intestine  returned.  The  patient  recovered.  The 
stricture  may  most  safely  be  divided  down  and  in. 


1  Mod.  Chir.  Trans.,  vol.  xxxi.  p.  323. 
s  Univ.  Coll.  Hosp.  Rep.,  1884,  p.  204. 


2  Lancet,  1863,  vol.  i.  p.  303. 
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Perineal  hernia  descends  between  the  bladder  and  rectum,  forcing  its 
way  through  the  pelvic  fascia  and  levator  ani;  and  forms  a  tumor  in  the 
perineum. 

Vaginal  and  rectal  hernle  project  into  and  block  up  the  vagina  or 
rectum,  instead  of  descending  to  the  perineum. 

Pudendal  hernia  descends  between  the  vagina  and  ramus  of  the  ischium, 
and  forms  a  tumor  in  one  of  the  labia.  It  is  to  be  distinguished  from  an 
inguinal  hernia  which  has  descended  into  the  labium  by  the  absence  of 
swelling  at  the  abdominal  rings.  The  four  hernise  last  mentioned  must  be 
replaced  by  pressure  with  the  fingers,  and  be  kept  up,  if  possible,  by  pads 
made  to  bear  against  the  perineum,  or  by  caoutchouc  pessaries  worn  in  the 
vagina  or  rectum. 

Ischiatic  hernia  protrudes  through  the  sciatic  notch.  This  is  exceed- 
ingly rare,  and  the  tumor  is  of  necessity  small.  If  discovered  to  exist  during 
life,  the  rupture  must  be  returned  and  supported  by  proper  apparatus;  and 
if  strangulated,  the  stricture  must  be  divided  by  operation  through  a  large 
wound  clearly  exposing  the  notch  and  vessels. 

Diaphragmatic  hernia  is  either  a  result  of  congenital  deficiency  (Bal- 
four, Edin.  Med.  Journ.,  April,  1869),  of  slow  dilatation  of  a  weak  spot  in 
the  diaphragm,  of  violent  falls  on  the  abdomen,  or  of  muscular  efforts  capable 
of  lacerating  the  diaphragm  and  driving  some  of  the  bowels  into  the 
thorax;  it  may  result  also  from  punctured  or  gunshot  wounds  of  the  dia- 
phragm. Guthrie,  in  his  Commentaries  (6th  ed.,  p.  505),  predicted  the 
possibility  of  diaphragmatic  hernia  from  bullet-wound,  and  suggested  lapa- 
rotomy for  its  reduction.  He  informed  the  author  (January,  1856)  that  he 
had  received  from  the  Crimea  an  account  of  a  case  in  which  most  of  the 
stomach  and  duodenum  protruded  through  a  wound  in  the  diaphragm 
caused  by  a  Minie-ball.  A  similar  case  is  described  in  Williamson's  Military 
Surgery  (p.  91). 

These  hernia?  rarely  have  a  sac ;  the  acquired  or  traumatic  never  have. 
Naturally  they  occur  most  often  on  the  left  side,  as  the  liver  blocks  the  way 
on  the  right.  The  stomach,  transverse  colon,  omentum,  and  spleen  are  the 
most  usual  contents.  Congenital  hernise  are  often  so  large  that  they  lead  to 
speedy  death  by  compression  of  the  thoracic  viscera.  Strangulation  is  rare 
— 18  times  in  120  cases  (Duchaussoy). 

When  strangulated,  such  a  hernia  causes  the  usual  symptoms  of  intestinal 
obstruction  ;  under  ordinary  circumstances  dyspepsia,  vague  pains-,  dyspnoea, 
signs  of  pneumothorax  with  displacement  of  the  heart  to  the  right,  and  per- 
haps occasional  constipation  and  vomiting,  will  probably  be  the  symptoms. 
Immediately  after  an  accident,  the  diagnosis  would  surely  be  pneumothorax; 
but  persistence  of  the  above  symptoms  would  justify  a  strong  suspicion  of 
the  nature  of  the  case,  and  led  Konig  (Lehrbuch,  vol.  ii.  p.  353)  to  a  right 
diagnosis. 

Treatment. — If  a  diagnosis  of  strangulated  diaphragmatic  hernia  is 
arrived  at,  a  small  opening  should  be  made  in  the  mid-line  of  the  epigas- 
trium, two  fingers  introduced,  and  the  viscera  withdrawn  from  the  thorax. 
It  might  be  possible  to  lace  up  the  aperture. 

Lumbar  hernia  presents  above  the  iliac  crest,  between  the  margins  of 
the  latissimus  and  ext.  oblique ;  abscess  also  may  point  here,  but  gurgling 
in  the  bowel  marks  the  difference. 
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CHAPTER  XLI. 

INTESTINAL  OBSTRUCTION. 

The  symptoms  of  ordinary  straDgulated  hernia,  which  we  have  just 
considered,  are  those  of  intestinal  obstruction ;  yet  strangulated  external 
hernia  is  not  included  under  the  above  heading  as  employed  clinically.  The 
term  in  its  clinical  sense  implies  mechanical  obstruction  of  the  bowels  whilst 
they  are  within  the  abdomen. 

The  causes  of  intestinal  obstruction  are  very  numerous,  and  it  is  very  im- 
portant that  we  should  understand  the  pathological  conditions  which  we 
may  be  called  upon  to  treat.  All  will  find  a  place  in  the  following  patho- 
logical classification  : 

(1)  Strangulation  by  bands  or  through  apertures.  (2)  Volvulus.  (3) 
Intussusception.  (4)  Strangulation  by  adhesions  and  by  shrinking  mesen- 
tery— results,  other  than  "  bands,"  of  peritonitis.  (5)  Compression  of  the 
bowel  by  tumors,  etc.,  external  to  it.  (6)  Stricture  of  the  bowel,  simple  or 
malignant.  (7)  Obstruction  by  new  growths  filling  the  lumen.  (8)  Ob- 
struction by  foreign  bodies,  gall-stones,  enteroliths  or  impacted  feces. 

(1)  Strangulation  by  "  Bands." — Strictly  speaking,  a  "  band  "  is  a 
fibrous  cord,  usually  of  small  diameter  (}  inch  and  less),  formed  by  the 
stretching  of  a  peritoneal  adhesion  and  moulding  of  it  by  movements  of  the 
intestine  into  a  rounded  form.  Such  bands  may  be  quite  short  and  broad, 
or  many  inches  long,  and  are  frequently  single,  whence  the  name  solitary 
band  (Gay).  They  may  form  without  stretching,  between  fixed  points,  as 
the  sides  of  the  pelvis.  Many  other  structures  act  similarly  and  are  in- 
cluded under  this  heading. 

Omental  cords  are  formed  by  adhesion  of  the  omentum  to  some  point 
which  is  the  seat  of  local  peritonitis ;  usually  this  is  found  in  the  sac  of  some 
hernia,  especially  in  the  ,left  femoral  or  the  umbilical  of  adults.  Then  the 
dragging  and  rolling  movements  of  the  intestines  shape  the  omentum  or  the 
adherent  portion  of  it  into  a  cord  which  widens  out  towards  the  transverse 
colon,  and  is  generally  a  good  deal  thicker  and  longer  than  the  solitary 
band.    There  may  be  more  than  one  such  cord. 

Meckel's  diverticulum  is  the  persistent  remains  of  the  vitelline  duct  which 
led  during  foetal  life  from  the  umbilical  vesicle  through  the  navel  into  the 
intestine.  It  almost  invariably  joins  the  ileum  not  higher  than  three  feet 
from  the  valve,  and  looks  like  a  piece  of  normal  gut  attached  at  right  angles 
to  its  side.  It  is  usually  one  to  four  inches  long  and  free  in  the  abdomen, 
somewhat  narrower  than  the  ileum  whence  it  springs,  and,  if  anything,  nar- 
rower at  its  free  extremity.  Rarely  it  is  attached  to  the  umbilicus  and 
opens  on  the  surface.  More  commonly  it  ends  as,  or  is  represented  by,  a 
solid  cord  (obliterated  omphalo-mesaraic  vessels)  which  may  be  attached  at 
the  navel,  or,  breaking  away  from  this  spot,  may  float  free,  or,  as  is  more 
usual,  acquire  a  fresh  attachment.  The  ordinary  diverticulum  may  also  do 
so  if  it  come  in  contact  with  an  inflamed  patch. 

The  secondary  adhesion,  according  to  Treves,  is  far  most  commonly  to  the 
mesentery,  then  to  a  spot  near  the  navel,  and  then  to  the  small  gut.  The 
free  end  of  a  diverticle  sometimes  becomes  distended  into  an  ampulla  (Fig. 
230) — of  much  importance  in  "  knotting." 
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The  last  form  of  cord  is  yielded  by  the  abnormal  attachment  of  the  free  end 
of  some  normal  structures  such  as  the  vermiform  appendix  or  Fallopian  tube, 
or  by  the  fixation  of  a  coil  of  small  gut  so  as  to  stretch  the  mesentery  into  a 
band  beneath  which  another  coil  may  pass. 

Modes  of  Strangulation  by  Bands. — Most  commonly  the  bowel  passes  beneath 
the  band  in  quantity  sufficient  to  stretch  it  more  or  less  tightly,  the  firm 
structures  of  the  posterior  wall  of  the  abdomen  or  the  mesentery  usually 
forming  the  floor  of  the  strangulating  arch.  But  long  loose  cords  may  form 
a  simple  noose  (Fig.  233)  through  which  a  coil  of  gut  may  pass  and  become 
snared  and  strangulated,  or  a  more  or  less  complicated  knot  may  be  formed 
around  the  base  of  a  coil.  For  a  free  diverticulum  to  form  a  knot  it  must 
be  of  good  length  and  have  a  clubbed  extremity  to  prevent  the  end  from 
slipping  out  through  the  tightening  noose ;  under  these  conditions  it  may 


Figs.  230-2.15. 


Figs.  230-232,  simple  and  complicated  knots  formed  by  a  free  diverticulum  with  ampullary  end  ;  233,  a 
simple  noose  formed  by  a  long  cord  ;  234  and  235,  more  complicated  "knots  "  by  cords  (Treves). 

thread  itself  round  a  coil  of  gut.  Strangulation  by  snaring  and  knotting  is 
much  less  common  than  strangulation  beneath  a  band ;  it  is  predisposed  to 
whenever  a  coil  of  gut  is  fixed  in  the  form  of  a  horseshoe  (Fig.  231),  by 
shrinking  lymph  or  mesentery,  so  that  a  neck  is  prepared  to  receive  the 
noose. 

The  following  modes  are  all  rare :  Strangulation  by  falling  over  a  band, 
the  weight  of  the  dependent  coil  causing  its  occlusion  on  the  line  and  acute 
obstruction.  Bands  of  all  kinds  attached  to  intestine  may,  when  drawn 
upon,  cause  obstruction  by  acute  kinking  of  the  gut  at  their  point  of  attach- 
ment. Diverticula  attached  to  the  navel  and  solitary  bands  to  the  ileum 
(of  which  the  mesentery  is  short)  are  usually  found  in  these  cases.  Often 
the  viscus,  to  which  the  end  of  the  band  remote  from  the  intestine  adhered, 
has  moved  away,  as  when  an  ovarian  cyst  has  been  tapped,  an  abscess 
emptied,  or  a  gravid  uterus  has  contracted.  Acute  obstruction  is  the  result. 
Lastly,  as  Treves  (Joe.  cit.,  p.  129)  shows  reasons  for  believing,  the  chronic 
traction  of  an  adherent  diverticulum  may  lead  to  stricture  o'f  the  bowel  just 
at  or  above  its  point  of  attachment. 

Bowel  may  pass  through  normal  and  abnormal  openings  in  peritoneal  folds 
and  become  strangulated.  Thus  small  gut  has  several  times  been  found  in 
the  small  bag  of  the  peritoneum,  having  entered  through  the  foramen  of 
Winslow.  Treitz  has  pointed  out  that  retroperitoneal  hernial  tend  to  form 
especially  at  three  points,  where  more  or  less  marked  fossae  or  depressions  of 
the  peritoneal  surface  are  present  with  greater  or  less  frequency ;  taking 
these  fossae  as  starting-points,  the  bowel  occasionally  pushes  out  a  sac  of  peri- 
toneum behind  the  membrane  on  the  posterior  wall.  A  fold  containing  the 
upper  end  of  the  inf.  mesenteric  vein  often  gives  rise  to  the  duodenojejunal 
fossa,  looking  downward,  just  to  the  left  of  the  duodeno-jejunal  junction ;  the 
hernia  may  contain  only  a  coil  of  jejunum,  or  the  whole  gut  may  lie  in  a 
thin  sac  behind  the  peritoneum.  The  subcecal  fossa,  on  the  median  side  of 
the  caecum  and  limited  above  by  a  fold  running  from  the  promontory  to  the 
caecum,  and  the  intersigmoid,  between  the  left  ureter,  the  superior  haemor- 


VOLVULUS:  SIGMOID   AND  CJ2CAL. 


653 


rhoidal  vein  and  the  spermatic  vessels,  may  likewise  give  origin  to  hernise  of 
small  gut;  and  Biesiadecki  has  described  a  subfascial  iliac  hernia  due  to 
atrophy  of  a  patch  of  the  iliac  fascia  and  protrusion  through  it  of  peritoneum. 
All  these  are  very  rare,  and  strangulation  of  them  exceedingly  so — the  sub- 
cecal and  intersigmoid  being  most  often  nipped. 

Abnormal  apertures  may  occur  in  all  the  mesenteries  and  omenta,  but  are 
very  rare  except  in  the  mesentery  of  the  ileum,  near  the  intestine,  and  in  the 
great  omentum.  They  may  be  either  congenital  or  due  to  injury.  Aper- 
tures in  wide  inflammatory  bands  are  not  very  uncommon. 

In  all  of  the  above  cases  the  lower  ileum  is  the  intestine  usually  involved ; 
the  large  gut  rarely  is.  The  symptoms  are  typically  those  of  acute  obstruc- 
tion, except  in  the  case  of  stricture  from  traction. 

(2)  In  volvulus,  a  coil  of  intestine  may  (very  rarely,  and  only  in  the 
colon)  twist  about  its  own  axis,  or  at  right  angles  to  its  long  axis,  or  two 
coils  of  intestine  may  twist  round  each  other,  so  as  to  cause  obstruction.  Of 
these  displacements  by  far  the  commonest  is  the  second. 

The  sigmoid  flexure,  the  caecum  and  ascending  colon,  and  the  small  intes- 
tine are  liable  to  volvulus,  that  first  named  being  much  the  most  frequently 
affected. 

The  conditions  necessary  to  permit  a  twist  of  a  coil  of  intestine  at  right 
angles  to  its  long  axis  are  (1)  that  its  mesentery  be  long,  and  (2)  that  the 
ends  of  the  coil  be  close  together,  so  as  to  form  a  well-marked  neck.  The 
width  of  the  base  of  the  mesentery  or  of  any  part  of  the  mesentery  is  practi- 
cally constant,  but  it  can  increase  much  in  depth  and  in  the  length  of  its 
intestinal  border.  Lengthening  of  the  intestine,  therefore,  insures  its  attach- 
ment to  the  spine  by  a  relatively  narrow  pedicle.  Kiittner  states  that  vol- 
vulus is  specially  commou  in  Russia,  and  has  shown  that  the  small  gut  of 
Russians,  is,  on  an  average,  seven  or  eight  feet  longer  than  that  of  Germans, 
a  fact  which  he  connects  with  the  more  vegetarian  diet  of  the  former.  A  lax 
abdomen,  such  as  exists  in  some  old  people  and  multiparous  women,  is 
thought  to  favor  volvulus. 

The  natural  arrangement  of  the  sigmoid  flexure  approximates  to  that  re- 
quired for  volvulus ;  the  ends  of  this  piece  of  bowel  may  be  close  together 
congenitally,  or  they  may  be  dragged  together  by  a  shrinking  mesentery  or 
adhesions ;  but  prolonged  distention  with  feces  is  regarded  as  commonly 
causing  both  lengthening  of  its  meso-colon  and  approximation  of  its  ends. 
When  this  condition  is  reached  some  unwonted  peristalsis — perhaps  coupled 
with  overloading  of  the  upper  half  of  the  flexure,  violent  effort,  or  blow  upon 
the  abdomen — permits  or  causes  the  rotation  upon  the  pedicle  to  take  place. 
The  coil  may  move  through  180°,  360°,  or  even  two  or  three  complete  circles; 
and  it  seems  obvious  that  in  the  latter  cases  the  involved  coil  must  be  passive. 
The  result  is  closure  of  the  ends  of  the  loop  where  they  cross,  obstruction  to 
the  passage  of  feces  and  to  the  circulation,  increasing  congestion,  serous  and 
hemorrhagic  transudation  into  the  peritoneum  between  the  coats  of  the  bowel 
and  into  its  cavity,  and  distention  of  the  coil  with  gas,  sometimes  so  enor- 
mous that  the  flexure  touches  the  liver,  drives  up  the  diaphragm  and  shows 
numerous  rents  in  its  peritoneal  and  muscular  coats.  Patches  of  gangrene 
may  form,  but  perforation  is  uncommon.  Peritonitis  spreading  from  the 
volvulus  occurs  early  and  almost  constantly.  The  symptoms  are  most  acute. 
When  untwisted  post-mortem,  the  bowel  often  springs  back  into  its  abnormal 
position ;  it  remains  untwisted  when  the  gas  is  let  out,  but  often  recurs  if  the 
coil  is  refilled. 

A  sigmoid  flexure  with  a  narrow  pedicle  may  intertwine  with  a  similarly 
arranged  coil  of  the  lower  ileum  and  cause  acute  obstruction. 

The  caecum  and  ascending  colon  can  form  a  loop  or  become  intertwined 
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with  a  coil  of  small  gut  or  twist  upon  their  own  long  axis  only  when  their 
mesentery  is  unusually  long.  As  a  rule,  there  is  also  some  congenital  mal- 
position of  the  csecum  in  these  cases  which  are  all  more  or  less  rare.  I  have 
recently  seen  a  volvulus  through  180°  of  the  csecum  and  lower  ileum,  carry- 
ing the  former  into  the  umbilical  region.  There  was  an  ascending  mesocolon. 
No  symptoms  had  been  caused. 

Any  part  of  the  small  gut,  especially  the  lower  ileum,  may,  when  suitably 
prepared,  twist  about  its  transverse  axis.  This  may  be  caused  by  adhesions, 
shrinking  of  the  mesentery,  or  presence  for  any  time  in  a  hernial  sac.  The 
occurrence  of  volvulus  is  one  cause  of  persistence  of  symptoms  after  a  reduc- 
tion of  a  strangulated  hernia,  and  volvulus  of  a  coil  which  has  passed  through 
an  aperture  or  beneath  a  band  may  form,  causing  strangulation  which  other- 
wise might  not  have  occurred.  The  whole  small  gut  may  rotate  when  the 
attachment  of  the  mesentery  is  very  limited.  The  symptoms  vary  greatly 
in  intensity.    Intertwining  of  coils  of  small  gut  is  very  rare. 

(3)  Intussusception  is,  on  account  of  its  frequency,  one  of  the  most  im- 
portant causes  of  intestinal  obstruction.  In  it  a  piece  of  bowel  becomes  in- 
vagiuated  into  that  with  which  it  is  continuous,  either  below  or  above ;  but 
the  descending  form  is  infinitely  more  common  than  the  ascending  or  retro- 
grade.   An  intussusception  (Fig.  236)  consists  of  three  layers ;  an  outer 
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Ileocolic  or  ileocecal  intussusception.  A  large  coil  of  small  intestines  and  the  caput  coli  are  engulfed 
within  the  ascending  colon.  The  vermiform  appendage  projects,  and  through  an  aperture,  made  artificially, 
the  black  and  gangrenous  intestine  is  seen  strangled  within  the  ascending  colon.  (Drawn  by  Dr.  West- 
macott.) 

sheath  or  intussuscipiens,  an  inner  or  entering  layer,  forming,  together  with 
the  middle,  returning  or  connecting  layer,  the  intussusceptum.  An  intussus- 
ception increases  by  continued  infolding  of  the  sheath  at  the  upper  angle  or 
neck,  and  the  lower  angle  or  apex  is  constantly  formed  by  the  same  piece  of 
intestine  that  was  first  invaginated,  almost  the  sole  exception  being  in  the 
ileocolic  variety,  which  commences  by  prolapse  of  the  ileum  through  the 
ileocecal  valve ;  in  this  the  bowel  forming  the  apex  changes  until  prolapse 
ceases.  The  mesentery  or  mesocolon  lies  between  the  inner  and  middle  layers 
and  often  causes  by  its  traction  marked  curving  of  the  intussusceptum,  and 
more  or  less  of  the  sheath  ;  this  curvature  may,  however,  be  absent.  It  is 
remarkable  with  what  ease  the  mesentery  seems  to  enter  the  colon  in  cases 
of  extensive  ileocecal  invagination. 

Treves  states  that  double  intussusceptions  are  not  uncommon,  one  invagi- 
nation causing  fresh  infolding  of  the  sheath  so  that  it  consists  of  five  layers ; 
triple  intussusceptions  with  seven  layers  are  rare. 

Any  part  of  the  bowel  may  be  involved — the  duodenum  very  rarely,  how- 
ever.   In  100  cases,  Leichtenstern  (Ziemssen's  Cyclopaedia,  vol.  vii.)  states 
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that  about  44  would  be  ileocecal,  30  enteric,  18  colic  or  rectal,  and  8  ileocolic, 
terms  which  almost  explain  themselves.  In  the  ileocecal  variety  the  ileo- 
cecal valve  forms  the  apex  of  the  invagination,  which  may  be  so  extensive 
that  the  valve  protrudes  from  the  anus  and  the  orifice  of  the  vermiform  ap- 
pendix may  be  seen  ;  it  is  the  usual  form  in  children.  In  the  ileocolic  form, 
the  ileum  prolapses  through  the  valve  and  forms  the  apex ;  later  the  caecum 
becomes  enfolded.  The  enteric  invaginations  are  usually  limited  to  a  few 
inches,  and  are  most  common  in  adults. 

As  a  rule,  there  is  but  one  intussusception  ;  one  causing  obstruction  may 
be  associated  with  slight  secondary  ones,  but  Treves  has  been  unable  to  find 
two  coexisting  obstructive  invaginations. 

It  is  necessary  to  distinguish,  from  the  clinical  intussusceptions  above  de- 
scribed, certain  others  which  form  in  the  death-agony  or  post  mortem.  These 
occur  chiefly  in  children,  and  especially  in  such  as  have  died  of  brain  disease  ; 
with  few  exceptions  they  affect  the  small  gut  only,  are  short,  easily  reducible, 
cause  no  vascular  or  other  morbid  changes  in  the  bowel,  are  often  multiple, 
and  not  uncommonly  ascending. 

Mode  of  Production  and  Causes. — The  experiments  of  Nothnagel  (Beitr.  z. 
Physiol,  v.  Path.  d.  Darmes,  p.  42, 1884)  quoted  by  Treves  seem  to  show  very 
clearly  that  intussusception  may  result  from  either  irregular  contraction  or 
paralysis  of  a  segment  of  intestine.  By  faradization,  Nothnagel  produced 
an  extreme  ring-like  contraction  of  a  short  segment  of  a  rabbit's  intestine. 
Above,  the  contraction  may  end  abruptly  or  gradually,  and,  in  the  former 
case,  a  slight  and  temporary  ascending  invagination,  having  no  tendency  to 
increase,  forms  by  sliding  of  the  bowel  above  over  the  contracted  portion. 
Below,  the  contraction  ends  suddenly,  and  here  a  true  descending  invagina- 
tion forms  by  the  drawing  up  of  the  bowel  below  over  the  contracted  portion, 
and  increases  entirely  at  the  expense  of  the  sheath,  as  was  demonstrated  by 
marking  spots  upon  the  bowel.  These  invaginations  persisted  for  a  time, 
but  disappeared  as  the  contraction  of  the  bowel  passed  off;  they  were  at 
once  undone  by  stimulation  of  the  bowel  below  the  invagination,  whilst 
stimulation  above  had  no  effect  and  stimulation  of  the  sheath  rendered  the 
invagination  more  rigid.  This  form  is  the  invaginatio  spasmodica.  The 
occurrence  of  an  invaginatio  paralytica  also  was  demonstrated  as  follows :  a 
segment  of  bowel  was  paralyzed  by  crushing ;  stimulation  of  the  bowel  above 
this  caused  merely  the  usual  ascending  contraction,  but  below  it  caused  a 
typical  descending  invagination. 

In  these  cases  the  contracted  or  paralyzed  gut  seemed  to  act  as  a  fixed 
point  whence  the  longitudinal  fibres  of  the  bowel  could  act  and  draw  the 
normal  over  the  abnormal  segment ;  for  the  action  of  the  longitudinal  fibres 
extends  over  the  line  of  meeting  of  the  paralyzed  or  contracted  and  uncon- 
tracted  transverse  fibres.  Once  started,  increase  is  apparently  due  to 
peristalsis  of  the  sheath  excited  by  the  presence  in  it  of  the  invaginated  mass. 

The  results  of  intussusception  are  :  (1)  More  or  less  obstruction  of  the 
lumen  of  the  bowel ;  and  (2)  more  or  less  obstruction  to  the  circulation, 
which  induces  greater  or  less  swelling  of  the  intussusceptum,  increased  ob- 
struction of  the  lumen  of  the  bowel,  and  frequently  more  or  less  gangrene. 
Exudation  occurs  upon  either  surface,  that  upon  the  peritoneal  aspect  lead- 
ing to  the  formation  of  fibrinous  adhesions,  whilst  that  into  the  bowel  is 
usually  bloody  and  mucous.  It  is  obvious  that  the  relative  size  of  the  in- 
vaginated bowel  and  its  sheath,  and  the  mobility  of  the  part  affected,  will  be 
all-important  in  such  a  process  as  the  above.  The  tighter  the  fit,  the  greater 
the  interference  with  the  circulation,  the  more  likely  is  gangrene,  the  more 
severe  the  impression  upon  the  nervous  system,  the  more  sudden  and  absolute 
the  obstruction,  the  more  intense  the  symptoms.    Naturally,  invaginations 
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of  the  small  gut  are  usually  more  acute  thau  ileocecal  or  colic,  in  which  the 
symptoms  may  be  very  slight,  and,  on  the  whole,  intussusceptions  become 
less  severe  and  more  chronic  after  twenty.  The  more  mobile  the  part,  the 
longer  the  invagination. 

Irreducibility  may  be  met  with  early  from  swelliug  of  the  intussusceptum ; 
adhesions  between  its  serous  layers  are  very  variable,  being  often  found  in 
acute  cases  and  absent  in  chronic,  and  vice  versa;  on  the  whole  they  are 
more  common  in  chronic  cases,  and  offer  little  resistance  to  reduction  during 
the  first  four  or  five  days  of  acute. 

Gangrene,  though  very  fatal,  ranks  as  a  mode  of  natural  cure  with  spon- 
taneous resolution  of  the  invagination.  The  cure  depends  upon  the  existence 
of  stout  adhesions  at  the  neck  of  the  invagination  before  the  sloughing  in- 
tussusceptum is  cast  off  in  mass  or  in  shreds.  Before  this  end  is  reached, 
however,  the  patient  is  very  likely  to  die  of  collapse,  fecal  abscess  and  peri- 
tonitis, hemorrhage,  or  septic  poisoning  of  some  kind.  It  is  usually  taught 
that  a  severe  stricture  is  likely  to  result  from  the  casting  off  of  the  intussus- 
ceptum ;  but  this  is  certainly  far  from  common.  Leichtenstern  found  the 
general  mortality  of  557  cases  to  be  73  per  cent. ;  but  of  149  cases  in  which 
the  intussusceptum  separated,  only  41  per  cent. 

The  exciting  cause  of  intussusception  is  doubtful  in  the  majority  of  cases, 
the  displacement  occurring  during  apparently  perfect  health  ;  acute  or 
chronic  intestinal  catarrh,  a  mass  of  undigested  food  in  the  intestine,  a  blow 
on  the  abdomen,  a  general  shock  such  as  that  given  to  a  child  when  it  is 
"jumped,"  and  the  presence  of  a  polypoid  growth  which  has  been  seized  by 
the  bowel  below  and  passed  down  by  peristalsis  dragging  its  point  of  origin 
after  it,  have  apparently  been  causes.  In  a  very  extraordinary  case  (ileo- 
cecal) of  C.  Heath's  (Univ.  Coll.  Hosp.  Eej)-,  1881,  p.  27),  the  ileocecal 
valve  was  the  seat  of  a  large  epithelioma. 

Intussusception  is  decidedly  more  common  in  males  than  in  females  up  to 
thirty-five,  when  the  relation  is  reversed.  More  than  50  per  cent,  of  the 
cases  occur  before  ten  years,  and  about  25  per  cent,  during  the  first  year 
(Treves).  The  symptoms  may  be  extremely  acute,  causing  death  in  collapse 
within  twenty-four  hours ;  or  they  may  last  many  months,  sometimes  inter- 
mitting completely,  and  ultimately  causing  death  by  marasmus.  Acute 
cases  (less  than  seven  days)  and  subacute  (seven  to  thirty  days)  are  common, 
the  latter  being  the  most  likely  to  recover  by  sloughing. 

(4)  Traction  and  compression  by  adhesions  other  than  bands.  Peri- 
tonitis leaves  many  marks  of  its  presence  other  than  those  which  have  received 
the  special  name  of  bands,  and  which  may  cause  intestinal  obstruction.  They 
may  be  classed  together  under  the  heading  of  "  adhesions." 

There  are  a  number  of  cases  which  Treves  speaks  of  as  bending  of  the 
bowel.  In  consequence  of  inflammation  of  a  patch  of  its  own  serous  coat,  or 
of  inflammation  of  a  surface  of  peritoneum  with  which  it  is  in  contact,  a 
piece  of  bowel — sometimes  very  limited,  sometimes  many  inches  long — 
becomes  fixed  in  a  more  or  less  bent  position  to  the  abdominal  parietes  or 
even  to  the  comparatively  fixed  viscera.  Long  periods  may  elapse  before 
symptoms  supervene.  Then  suddenly  acute  kinking  of  the  adherent  gut 
(usually  large)  is  caused  by  its  over-distention,  or  by  displacement  of  the 
viscus  to  which  it  is  fixed ;  or,  usually  in  the  small  gut,  a  little  peritonitis 
completely  abolishes  peristalsis,  which  is  always  much  impaired  in  the  ad- 
herent segment,  even  though  only  the  convexity  of  the  bowel  is  affected,  and 
symptoms  of  acute  obstruction  arise  though  the  gut  is  patent;  lastly,  wrhen 
much  bowel  is  adherent  in  a  straight  line,  in  a  bent  position,  or  so  as  to  form 
a  letter  N  or  M,  the  limbs  perhaps  being  adherent  all  along,  there  is  always 
much  mechanical  obstruction,  evidenced  by  the  usual  clinical  signs  and 
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hypertrophy  of  the  bowel  above,  and  complete  obstruction  may  be  induced 
by  ;i  purgative,  indigestible  meal,  and  other  means.  The  symptoms  are 
subacute  or  chronic.  Cases  of  this  kind  are  rare  and  much  commoner  in 
women  than  in  men,  being  due,  as  Treves  shows,  especially  to  pelvic  peri- 
tonitis, hernia  (especially  femoral),  omental  cancer,  and  gall-stones — all  most 
common  in  women.  . 

In  other  cases  the  affected  bowel  is  not  fixed,  but  intestine  is  matted  together 
in  various  ways.  Thus,  inflammation  of  a  herniated  coil  over  an  ulcer  tend- 
ing to  perforate  or  a  caseous  gland  may  cause  the  formation  of  a  loop  of 
intestine  of  which  the  limbs  may  be  adherent  only  at  their  extremities  (open 
loop)  or  throughout  (closed  loop).  The  formor  acts  chiefly  as  a  predis- 
ponent  to  obstruction,  for  it  is  the  condition  which  favors  volvulus  or  snar- 
ing by  a  band. 

But  the  more  acute  kinking  at  the  bend  of  the  closed  loop  must  cause 
considerable  impediment  to  the  passage  of  bowel  contents,  and  this  usually 
culminates  in  obstruction.  The  limb  nearest  the  stomach  becomes  more  and 
more  dilated  until  the  descending  limb  seems  to  leave  its  side  and  may  even 
be  compressed  by  it ;  the  communicating  orifice  is  much  narrowed,  and  any 
sudden  dilatation  of  the  upper  limb  may  bring  about  the  impending  obstruc- 
tion.   The  symptoms  are  those  of  stricture  of  the  small  gut. 

In  other  cases  the  matting  of  the  bowel  by  band-like  or  membranous 
adhesions  may  involve  several  coils,  or  the  whole  intestine  in  cases  of  tuber- 
cular or  other  form  of  chronic  peritonitis.  The  intestine  is  then  bent  and 
compressed  in  all  manner  of  ways,  and  chronic  obstruction  with  its  usual 
antecedent  symptoms  may  result.  I  have,  however,  seen  a  case  of  tuber- 
cular peritonitis,  in  an  oldish  man,  cause  acute  obstruction,  for  which  laparo- 
tomy was  performed,  and  other  similar  cases  are  recorded. 

Bands  of  contracting  lymph  around  a  short  piece  of  bowel  may  cause 
stricture  of  it.  This  is  most  common  at  the  hepatic  and  splenic  flexures, 
where  Leichtenstern  thinks  that  the  peritonitis  is  often  excited  by  fecal 
impaction.  It  is  rare  in  the  small  gut  and  apparently  always  either  secon- 
dary to  ulcer  of  the  mucosa  or  complicated  by  some  adhesion  and  perhaps 
bending. 

Sometimes  chronic  peritonitis,  especially  from  tabes,  leads  to  such  shrink- 
ing of  the  mesentery  that  it  drags  back  the  intestine  against  the  spine.  A 
similar  cirrhosis  and  contraction  may  result  from  mechanical  congestion 
and  in  chronic  Bright's  disease.  In  all  these  cases  last  mentioned  the  symp- 
toms are  those  of  stricture  of  the  small  gut. 

(5)  Compression  of  the  bowel  by  tumors,  abscesses,  or  cysts  external 
to  it,  or  by  the  gravid  or  displaced  uterus  or  an  extrauterine  fcetation,  may 
cause  obstruction  which  is  acute  when  due  to  sudden  displacement  on  to  the 
gut  of  the  compressing  mass,  chronic  when  due  to  such  compression  as  a 
rapidly  enlarging  kidney  might  exercise  upon  the  colon. 

(6)  Stricture  of  the  bowel,  due  to  morbid  changes  in  its  coats,  is  of 
two  kinds,  (a)  simple  and  (6)  malignant.  The  large  bowel  is  affected  by 
both  varieties  much  more  commonly  than  the  small,  and  the  rectum  is  the 
part  which  suffers  most  frequently.  Many  of  the  changes  both  of  small  and 
large  gut,  due  to  adhesions  above  detailed,  must  cliuically  be  regarded  as 
strictures. 

(a)  Simple  stricture  is  due  to  the  healing  of  some  non-malignant  ulcer  and 
consequent  scar-contraction,  the  effect  of  the  latter  upon  the  lumen  of  the 
bowel  being  proportionate  to  the  size  of  the  ulcer  and  to  the  direction  of  its 
long  diameter — transverse  or  longitudinal.  There  are  many  forms  of  simple 
ulcer  of  the  intestine,  but  it  is  usually  extremely  difficult  or  impossible  to 
decide  to  which  a  stricture  is  due.    We  already  know  that  ulceration  may 
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be  due  to  mechanical  injury,  such  as  strangulation  by  any  sharp  band, 
chronic  invagination,  or  acute  leading  to  gangrene  and  separation  of  the 
part ;  Treves  believes  he  has  found  two  cases  due  to  a  blow  and  a  cartwheel 
over  the  abdomen  respectively,  and  one  perhaps  to  the  passage  of  gall-stones. 
Stercoral  ulcers,  oval  and  running  transversely  round  the  gut,  are  common 
in  the  caecum,  hepatic  and  splenic  flexures,  and  other  parts  of  the  colon 
above  an  obstruction,  and  probably  often  lead  to  stricture.  Stricture  from 
typhoid  ulcers  is  extremely  rare,  and  tubercular  ulcers,  which  are  usually 
transverse,  rarely  heal ;  in  either  case  the  lower  ileum  and  region  of  the 
valve  of  Bauhin  is  most  likely  to  be  affected.  The  chronic  ulcer  of  the  duo- 
denum, which  owns  the  same  pathology  as  the  chronic  ulcer  of  the  stomach, 
and  is  far  more  common  in  men  than  in  women,  may,  it  is  said,  cause  strict- 
ure. Chronic  catarrh  frequently  causes  follicular  ulcers;  stricture?  Sub- 
mucous gummata  may  break  down  at  any  point,  especially  the  lower  ileum. 
Dysentery  destroys  the  mucosa  on  considerable,  perhaps  very  extensive, 
tracts  of  large  bowel  starting  from  the  anus;  and  recovery  often  leads  to 
stricture  of  the  rectum  or  sigmoid  flexure,  and  less  often  of  higher  points. 
The  scar  is  so  thick  and  irregular  that  Treves  thinks  cases  of  recovery  from 
dysentery  are  sometimes  mistaken  for  cancer.  On  the  whole,  stercoral  and 
dysenteric  ulcers  must  be  looked  upon  as  the  chief  causes  of  simple  stricture 
above  the  rectum. 

(b)  Malignant  stricture  of  the  bowel  is,  practically,  always  due  to  columnar 
epithelioma,  which  occurs  in  just  the  same  form  and  undergoes  the  same 
secondary  changes  as  in  the  rectum  (q.v.).  It  is  very  rare  in  the  small  gut, 
but,  on  the  whole,  increases  in  frequency  from  above  down ;  the  ileocecal 
valve,  hepatic  and  splenic  flexures,  and  especially  the  junction  of  sigmoid 
and  rectum,  are  its  favorite  seats.  The  growth  is  usually  annular,  and  com- 
pared with  the  thick  and  wide  rings  seen  in  the  rectum,  often  very  limited, 
sometimes  appearing  to  the  naked  eye  as  a  band  of  scar-tissue.  Less  often, 
free  ulceration  postpones  stricture  and  may  lead  to  gangrene  or  perforation 
of  the  peritoneum  or  some  other  organ  or  surface  to  which  adhesion  has  pre- 
viously occurred.  Affection  of  lymphatic  glands  is  frequent,  though  some- 
what late,  and  large  masses  not  uncommonly  form  in  the  liver;  generaliza- 
tion is  unusual. 

(7)  New  growths  of  the  intestine  other  than  epithelioma  do  occur — e.g., 
the  mucous  polypus,  fibroma,  lipoma,  lymphoma,  myoma,  and  adenoma. 
These  are  usually  of  small  size  and  tend  to  become  pedunculated ;  some  of 
them  are  often  multiple.  As  already  noted,  they  are  an  occasional  cause  of 
invagination.  When  large  they  may  themselves  block  the  lumen  of  the  gut 
and  induce  symptoms  of  more  or  less  chronic  obstruction.  Sarcoma  may 
extend  round  the  bowel  and  cause  stricture.  All  these  tumors,  except  the 
mucous  polypi  and  fibrous  warts,  are  rare,  lipoma  and  myoma  very  rare. 

(8)  Foreign  Bodies  of  all  kinds  have  been  swallowed  internally  by  ac- 
cident, or  during  sleep.  Lunatics  and  hysterical  women  often  swallow  the 
oddest  things.  Fruit-stones,  coins,  false  teeth,  pins,  needles,  nails,  hair,  cocoa- 
nut  fibre,  strings,  bits  of  blanket,  clasp-knives,  are  examples.  Marcet  (Med.- 
Chir.  Trans.,  vol.  xii.  p.  52)  reported  the  case  of  a  sailor  who,  during  ten 
years,  swallowed  thirty-seven  clasp-knives,  and  passed  many  of  them  per 
anum.  Large  coins,  plates  bearing  mauy  teeth  and  armed  with  hooks,  a 
door-key,  and  a  small  flute  (Treves)  have  also  been  passed  safely  through 
the  intestine;  but,  of  course,  the  large  and  more  angular  a  body  is  the  more 
likely  is  it  to  give  trouble.  Pins  and  needles  when  swallowed  often  work 
their  way  to  the  surface  of  the  body  at  points  far  distant  from  the  bowel  and 
either  escape  or  are  cut  out;  Marshall  (Med.- Chir.  Trans.,  vol.  xxxv.  p.  65), 
however,  has  seen  the  duodenum  completely  blocked  by  a  pound  of  pins. 
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Hair,  string,  and  such  materials  frequently  accumulate  in  the  stomach,  and 
mixed  with  food  and  mucus  are  rolled  by  its  movements  into  a  ball. 

Foreign  bodies  may  pass  per  anum  after  long  residence  in  the  canal  with- 
out doing  harm,  and  tend  to  linger,  especially  in  the  stomach  and  caecum  ; 
but  they  often  excite  ulceration  and  peritonitis,  ending  in  stricture,  or  the 
ulcer  may  perforate  the  peritoneum,  a  neighboring  viscus,  or  the  abdominal 
wall,  and  the  body  may  escape  through  the  fistula. 

Gall-stones  of  size  sufficient  to  cause  obstruction  may  enter  the  intestine 
through  a  fistula,  which  is  thought  soon  to  heal,  between  the  gall-bladder 
and  duodenum  ;  when  stones  enter  the  transverse  colon  they  rarely  if  ever 
cause  obstruction.  Anything  which  has  passed  down  the  bile-duct  almost 
always,  but  not  always,  is  too  small  to  do  mischief.  Stones  over  three  inches 
round  have  been  passed,  but  anything  two  inches  in  circumference  is  very 
likely  to  become  impacted  near  the  juncture  of  duodenum  and  jejunum  or  in 
the  lower  ileum. 

Stones  cause  intense  enteritis  at  points  of  impaction,  and  general  peritonitis 
may  spread  thence. 

Calculi  (enteroliths)  sometimes  form  in  the  bowel,  and  consist  of  either 
mineral  phosphates  and  carbonates — when  they  are  hard  and  firm  ;  of  fibrous 
materials  that  have  been  swallowed  (hair,  oat-husks,  cocoa-nut,  and  other 
vegetable  fibres) — when  they  are  felt-like  or  velvety  ;  or  substances  like  car- 
bonate of  magnesia,  which  have  been  taken  as  medicine  in  large  amount  — 
when  they  are  hard  but  friable.  These  materials,  together  with  food  parti- 
cles and  mucus,  are  moulded  slowly  by  the  bowels  into  a  hard  or  somewhat 
spongy  mass  which  usually  occupies  the  csecura  or  rectum.  The  symptoms 
are  generally  long-continued  constipation,  dyspepsia,  and  wasting;  rarely, 
acute  obstruction  is  induced  by  the  impaction  of  a  mass  formed  in  the  stomach 
or  a  diverticulum  moving  on  and  becoming  impacted.  The  mass  can  usually 
be  felt  by  abdominal  or  rectal  touch. 

Fecal  Impaction. — In  cases  of  chronic  constipation  the  colon  becomes  more 
and  more  loaded  with  feces  of  a  firm,  clayey  kind,  becoming  drier  and  some- 
times forming  scybalous  masses  in  the  sigmoid  flexure  and  the  rectum.  This 
accumulation  results  chiefly  from  feeble  peristalsis — though  insufficient  se- 
cretion, indigestible  food,  and  the  taking  of  too  little  liquid  or  of  astringent 
drinks,  have  their  share — and  it  naturally  occurs  most  often  and  earliest  at 
points  of  difficulty,  viz.,  the  caecum,  the  flexures,  or  rectum.  At  these  points 
a  fecal  tumor  can  often  be  felt.  In  other  cases  the  accumulation  of  feces  in 
the  colon  is  enormous,  and  distends  the  bowel  everywhere  to  a  diameter  of 
six  or  eight  inches.  Stercoral  ulcers  (p.  658)  are  common  either  just  above 
an  impacted  mass  of  feces  or  in  the  caecum  ;  and  perforation,  especially  of 
the  caecum  may  occur. 

Diagnosis. — There  is  perhaps  no  more  difficult  subject  in  the  whole  range 
of  surgery  than  the  diagnosis  of  intestinal  obstruction.  It  may  be  consid- 
ered under  the  four  headings:  1.  Is  the  patient  suffering  from  intestinal 
obstruction?  2.  Is  it  acute  or  chronic?  3.  What  is  the  cause ?  4.  In  what 
part  of  the  bowel  is  the  obstruction  situate? 

1.  Is  the  patient  suffering  from  intestinal  obstruction  f  The  mere  recogni- 
tion of  internal  mechanical  obstruction  is  sometimes  by  no  means  easy:  as 
Treves  says, "How  many  and  diverse  are  the  morbid  conditions  which  excite 
simultaneously  the  great  symptoms  of  obstruction,  viz.,  pain,  vomiting,  and 
constipation  !"    The  most  important  of  these  are  the  following: 

Acute  peritonitis,  especially  perforative  or  arising  from  inflammation  and 
sloughing  of  the  vermiform  appendix.  Usually  before  perforation  takes 
place  there  have  been  symptoms  connected  with  the  stomach,  intestine,  or 
gall-bladder;  or  there  has  been  a  painful,  tender  swelling  in  the  right  iliac 
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region.  But  the  peritonitis  may  appear  suddenly  during  perfect  health,  with 
intense  pain  and  collapse,  and  these  are  the  most  difficult  cases.  The  chief 
points  of  contrast  between  the  symptoms  of  acute  peritonitis  (p.  601),  and  of 
acute  obstruction  (p.  661),  are  these :  Very  intense  collapse,  ending  fatally 
in  twenty-four  to  forty-eight  hours,  is  more  likely  to  be  due  to  perforation 
than  to  strangulation.  Peritonitis  is  a  febrile  disease,  the  temperature  rising 
to  102°-4°  as  collapse  passes  off,  and  then  being  remittent  with  a  maximum 
of  about  102° ;  it  usually  falls  before  death.  In  acute  obstruction  the  tem- 
perature is  normal  or  subnormal,  but  this  may  be  the  case  also  in  peritonitis. 
In  peritonitis  the  pain  is  increased  by  pressure,  tenderness  being  marked  and 
universal,  and  colicky  exacerbations  cease  so  soon  as  the  inflammation  is 
general ;  in  obstruction  the  pain  is  often  relieved  by  pressure  and  exacerba- 
tions occur.  The  abdominal  walls  in  peritonitis  are  rigid  and  usually  re- 
tracted at  first,  then  uniformly  dilated,  and  there  are  no  visible  coils;  in 
obstruction  the  walls  are  flaccid,  unless  peritonitis  supervene,  meteorism  may 
be  slight  and  local,  and  coils  of  bowel  may  be  evident.  In  peritonitis  the 
patient  usually  assumes  that  position  which  most  relaxes  the  abdomen. 
Vomiting  is  very  variable  in  peritonitis,  and  is  on  the  whole  more  urgent 
and  much  more  commonly  feculent  in  obstruction  ;  but  in  volvulus  of  the 
sigmoid  and  acute  intussusception  this  symptom  is  not  prominent.  The 
forcible  escape  of  the  vomit,  without  obvious  effort,  "  as  if  it  were  pumped 
up,"  is  very  characteristic  of  peritonitis.  Constipation  may  not  be  absolute 
in  peritonitis,  and  when  the  pelvic  viscera  are  affected  (puerperal  form)  there 
may  be  diarrhoea ;  on  the  other  side,  diarrhcea  is  usual  in  acute  intussuscep- 
tion, but  in  the  great  majority  of  cases  the  stools  are  mixed  with  blood. 
Although  there  is  no  one  symptom  which  is  constant  in,  or  diagnostic  of, 
acute  obstruction  or  peritonitis,  the  latter  disease  can  generally  be  recognized 
when  the  complex  of  symptoms  is  carefully  considered.  But  the  diagnosis 
of  peritonitis  does  not  show  that  it  is  the  cause  of  the  obstruction,  for  peri- 
tonitis often  supervenes  upon  acute  strangulation;  here  we  must  trust  to  the 
data  of  the  onset  of  symptoms.  The  differential  diagnosis  between  acute 
obstruction  and  peritonitis  of  the  kind  mentioned  is  much  less  important 
now  than  formerly,  for  if  a  patient  has  either,  almost  his  only  chance  lies  in 
laparotomy  and  direct  treatment  of  the  cause. 

Tubercular  peritonitis  at  its  onset  rarely  causes  the  symptoms  of  acute 
obstruction  (p.  661).  The  presence  of  fever,  oedema  at  the  navel,  of  fluid  in 
the  abdomen,  diffuse  tenderness  or  a  mass  like  a  rolled-up  omentum  ;  a  his- 
tory of  previous  illness  with  wasting,  and  perhaps  abdominal  pain  and  diar- 
rhcea, or  manifestation  of  tubercle  elsewhere — e.  g.,  lungs  or  testis — would 
raise  the  suspicion  of  some  chronic  disease.  But  when  these  symptoms  are 
present  the  obstruction  is  usually  of  a  chronic  kind  due  to  bending  or  mat- 
ting.   Malignant  disease  of  the  peritoneum  may  act  similarly. 

The  most  frequent  of  all  mistakes  in  diagnosis  has  perhaps  been  that  of 
taking  intussusception  for  dysentery  or  intestinal  catarrh.  Paroxysmal 
abdominal  pain  and  diarrhcea  or  passage  of  bloody  mucus  with  tenesmus 
should  always  lead  to  a  careful  examination  of  the  abdomen  for  tumor  of 
the  character  noted  at  p.  662. 

Pseudo- strangulation  is  the  name  given  to  cases  in  which  there  are  symp- 
toms of  obstruction,  but  no  mechanical  constriction  of  the  bowel.  1.  More 
or  less  of  the  bowel  is  paralyzed  from  direct  injury,  such  as  strangulation  or 
temporary  impaction  of  a  foreign  body,  or  from  inflammation  spreading  to 
the  muscular  coat  from  either  the  mucosa  or  serosa.  2.  Reflex  paralysis 
may  apparently  be  induced  by  severe  irritation  of  nerves  more  or  less 
directly  connected  with  the  solar  plexus:  hence  the  occurrence  of  symptoms 
of  strangulated  hernia  in  some  cases  of  inflamed  testis,  especially  retained, 
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of  acute  abscess  in  the  abdominal  wall,  etc.  3.  Symptoms  of  obstruction 
may  arise  from  disease  of  the  central  nervous  system — especially  hysteria. 

Fagge  records  a  case  of  internal  strangulation  admitted  to  Guy's  during 
an  epidemic  of  cholera  in  a  state  of  such  intense  collapse  that  it  was  sup- 
posed to  be  cholera  with  retention  of  stools  ;  and  similar  cases  have  oc- 
curred elsewhere.  The  severe  abdominal  pain  of  strangulation  and  ultra- 
acute  intussusception  is  of  chief  importance  in  cases  with  constipation  ; 
whilst  in  longer  cases  with  diarrhoea,  the  "rice-water"  stools  and  vomit, 
retracted  abdomen  and  cramps  of  the  limbs  in  cholera,  are  distinctive. 

Other  diagnostic  errors  have  occurred  in  connection  with  meningitis 
(Fagge  ;  the  obstruction  was  high  up,  the  abdomen  retracted,  and  the  patient 
delirious),  hepatic  and  renal  colic,  arsenical  poisoning  and  certain  cases  of 
lead  poisoning. 

Diagnosis  of  the  Cause  of  Obstruction. — The  main  symptoms  of  intes- 
tinal obstruction  are  those  of  strangulated  hernia — pain,  shock,  vomiting, 
and  constipation  ;  and,  as  in  strangulated  hernia  (p.  620;,  their  urgency 
varies  according  as  the  obstruction  is  sudden  and  complete  or  gradual  and 
incomplete.  Hence  the  two  great  clinical  groups  of  acute  and  chronic  intesti- 
nal obstruction  have  been  formed.  If  certain  pathological  conditions  always 
caused  acute  whilst  others  always  gave  rise  to  chronic  obstruction  the  first 
step  towards  the  discovery  of  the  cause  of  the  symptoms  would  be  easy  ;  but 
conditions  which  usually  cause  acute  obstruction  sometimes  give  rise  to  only 
subacute  or  even  chronic  symptoms,  whilst  there  is  not  one  of  the  morbid 
conditions  which  generally  lead  to  chronic  obstruction  that  does  not  occa- 
sionally cause  an  acute  attack — the  first  sign  of  even  a  stricture  high  up  in 
the  rectum  may  be  such  an  illuess.  It  is  much  more  common,  however,  in 
cases  of  this  class,  for  an  acute  attack  to  supervene  upon  symptoms  of  gradu- 
ally increasing  obstruction — a  portion  of  the  canal,  which  has  for  some  time 
been  much  narrowed  or  hampered  in  its  functions,  becoming  suddenly  either 
completely  occluded  or  placed  hors  de  combat,  and  this  sequence  of  events 
may  be  regarded  as  characteristic  of  an  important  subdivision  of  the  class  of 
chronic  obstructions. 

Accepting  the  above  classification  of  pathological  conditions  as  being,  in 
spite  of  its  defects,  the  best  for  clinical  purposes,  we  find  that  acute  obstruc- 
tion generally  arises  from  :  (1)  Strangulation  by  bands  or  through  apertures; 
(2)  Volvulus  of  the  sigmoid  flexure;  (3)  Foreign  bodies — chiefly  gall-stones, 
rarely  bodies  swallowed  or  enteroliths;  and  (4)  Acute  intussusception. 
These  conditions  in  their  history,  and  the  symptoms  to  which  they  give  rise, 
differ  sufficiently  to  allow  of  more  or  less  accurate  differential  diagnosis  ;  but 
there  are  several  other  comparatively  rare  conditions  which  are  usually 
indistinguishable  by  either  history  or  symptoms  from  certain  of  the  above. 
Thus  under  (1)  must  be  included  certain  cases  of  volvulus  of  the  small  gut 
(p.  654)  and  all  cases  of  sudden  compression  by  tumor  or  of  acute  kinking 
of  the  same  part;  again,  volvulus  of  the  sigmoid  flexure  (2)  is  simulated  by 
volvulus  of  the  csecum  and  acute  bending  and  kinking  of  the  large  gut. 

The  signs  of  acute  obstruction  in  general  are  the  following  :  onset  sudden  ; 
pain  severe  and  constant,  though  there  may  be  exacerbations,  and  usually 
referred  to  the  umbilical  region;  collapse  marked;  vomiting  early,  frequent, 
and  soon  offensive  or  stercoraceous,  and  the  quantity  of  urine  is  diminished 
in  proportion  as  the  collapse  and  vomiting  are  severe  ;  constipation  absolute  ; 
meteorism  slight  or  very  great,  usually  first  in  central  regions;  coils  of  gut 
and  peristalsis  rarely  seen ;  average  duration  one  week  or  less. 

Chronic  obstruction,  on  the  other  hand,  is  due  to:  (1)  Stricture  of  the 
small  gut,  malignant  or  simple,  both  rare,  and  the  many  conditions  due  to 
adhesions  or  to  shrinking  of  the  mesentery  (p.  657)  which  cause  the  symp- 
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toms  of  stricture.  (2)  Stricture  of  the  large  gut  (malignant  or  simple), 
which  becomes  increasingly  common  as  we  pass  down  the  colon,  and  the 
effects  of  adhesions,  which  are  less  frequently  felt  than  in  the  small  bowel. 
(3)  Fecal  impaction;  and  (4)  chronic  intussusception.  Symptoms  like 
those  of  stricture  of  the  small  gut  are  produced  by  some  volvuli  of  it,  by 
rare  cases  of  gall-stone  or  enterolith,  by  large  pedunculated  new  growths,  by 
some  gradually  increasing  tumors  outside  the  bowel,  and  some  volvuli  of 
the  csecum.  In  the  second  group  must  be  included  also  cases  of  gradual 
compression  by  tumor  and  most  cases  of  enterolith. 

The  signs  of  chronic  obstruction  are:  Onset  gradual,  i.e.,  preceded  by  a 
longer  or  shorter  period,  during  which  there  has  been  increasing  constipa- 
tion, and  not  uncommonly  there  is  a  history  of  prolonged  attacks  of  consti- 
pation with  colic  and  some  sickness,  or  of  constipation  alternating  with 
diarrhoea ;  pain  not  severe  and  distinctly  intermittent,  the  intermissions 
being  shorter  the  more  complete  the  obstruction  (Treves),  or  it  may  be 
absent;  no  early  (reflex)  collapse;  vomiting  occasional  and  bilious,  feculent 
late,  if  at  all,  sometimes  provoked  only  by  taking  food  or  medicine,  perhaps 
not  appearing  for  days  or  even  weeks  after  constipation  has  become  absolute, 
and  then  long  intervals  of  apparent  improvement,  free  from  vomiting,  may 
occur;  the  secretion  of  urine  is  unaffected  ;  constipation  is  usually  absolute, 
but  in  the  slightest  incarcerations,  scarcely  to  be  classed  with  the  cases  we 
are  now  considering,  a  small  stool  may  occasionally  pass ;  meteorism  is  very 
marked  when,  as  is  often  the  case,  the  obstruction  is  below  the  splenic  flexure, 
for  the  thin  abdominal  walls  yield  continuously,  though  perhaps  slowly,  under 
the  constant  pressure ;  outlines  and  movements  of  distended  coils  of  bowel 
are  frequently  visible  through  the  abdominal  wall,  because  their  muscular 
coat  has  become  hypertrophied  above  an  obstruction  of  some  standing,  and 
this  in  many  cases  has  led  also  to  some  emaciation  and  thinning  of  the  belly 
wall. 

Cases  in  which  acute  symptoms  supervene  upon  chronic  are  distinguished 
from  the  truly  acute  by  the  slighter  intensity  of  the  pain,  collapse,  and  other 
symptoms  ;  frequently  by  the  presence  of  visible  coils  and  peristalsis — phys- 
ical signs  of  an  old-standing  obstruction — and  by  a  history  pointing  in  the 
same  direction.    These  cases  really  belong  to  the  chronic  group. 

Mistakes  are  liable  to  arise  when  a  gradually  increasing  obstruction  gives 
rise  to  no  symptoms  until  it  becomes  suddenly  occluded,  and  intense  symp- 
toms forthwith  appear ;  when  in  a  case  of  strangulation  by  band  or  through 
an  aperture  there  is  a  history  of  previous  slighter  but  similar  attacks,  or 
when  in  gall-stone  there  is  a  history  of  intestinal  trouble  leading  more  or  less 
rapidly  up  to  a  final  acute  attack ;  and  such  a  coincidence  as  increasing 
chronic  constipation  (say  from  sedentary  life)  and  strangulation  by  band  is 
quite  possible.    Indeed  every  step  of  the  diagnosis  bristles  with  difficulties. 

Differential  Diagnosis  of  the  Main  Causes  of  Acute  Obstruc- 
tion (the  symptoms  in  general  are  given  at  p.  661). — In  strangulation  by 
bands  or  through  apertures,  which  is  most  common  in  young  adults,  and  rare 
after  forty,  there  is  very  often  a  history  of  previous  peritonitis.  The  symp- 
toms are  typically  those  of  acute  obstruction,  the  pain  being  often  exceed- 
ingly severe,  and  vomiting  frequent,  early,  and  soon  feculent;  the  collapse 
marked;  meteorism  is  usually  slight  and  central,  the  abdominal  walls 
remaining  lax  until  peritonitis  sets  in,  as  it  may  do  after  some  days,  when 
tenderness  appears. 

Volvulus  of  the  sigmoid  flexure  is  much  commoner  in  men  than  iu  women, 
is  rare  before  forty,  and  is  usually  preceded  by  chronic  constipation  ;  pain 
is  less  severe  than  in  the  foregoing,  may  be  intermittent  for  a  time,  and  is  at 
first  referred  to  the  umbilicus  ;  but  as  peritonitis  sets  in  early,  the  region  of 
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the  sigmoid  flexure  becomes  both  painful  and  tender,  and  the  abdominal 
walls  get  rigid ;  collapse  is  less  than  in  strangulation  by  bands,  and  vomiting 
is  later  in  onset,  irregular,  does  not  as  a  rule  become  feculent,  and  is  by  no 
means  a  marked  feature  ;  meteorism  begins  early  in  the  left  iliac  and  hypo- 
gastric regions,  spreads  into  the  umbilical  and  epigastric  area?,  producing  at 
this  stage  the  form  of  belly  characteristic  of  the  obstruction  of  the  small 
gut  low  down  (Treves),  and  continues  to  increase  rapidly,  soon  becoming 
very  great,  and  causing  more  or  less  dyspnoea  ;  tenesmus  sometimes  occurs, 
but  nothing  escapes  per  anum. 

Acute  intussusception  is  rather  more  common  in  males,  and  the  great 
majority  of  the  cases  occurs  during  childhood,  especially  in  the  first  year. 
In  rare  cases  (ultra-acute),  almost  all  in  very  young  children,  pain  and 
collapse  prove  fatal  within  twenty-four  hours.  Usually  pain  is  not  severe, 
and  occurs  at  first  in  paroxysms  which  pass  more  or  less  quickly  into 
continuous  pain,  with  paroxysmal  exacerbations;  usually  it  is  umbilical, 
but  may  be  localized  to  the  invagination,  which  may  soon  become  tender 
from  peritonitis,  and  this  complication  will  cause  more  or  less  rigidity  of  the 
abdominal  wall,  followed  by  general  distention;  collapse  is  the  more  marked 
the  younger  the  patient ;  vomiting  usually  does  not  occur  early,  is  not  urgent, 
and  does  not  become  feculent  till  late;  unless  peritonitis  sets  in,  meteorism 
is  slight  and  central,  or  absent.  But  the  characteristic  symptoms  of  intus- 
susception are  tenesmus,  which  is  the  more  marked  the  nearer  the  invagi- 
nation approaches  the  anus  ;  the  passage  of  bloody  mucus ;  the  frequent 
escape  of  small  quantities  of  feces,  absolute  constipation  being  exceptional  ; 
the  discovery  of  a  tumor  on  palpation  of  the  abdomen  and  often  of  a 
mass  in  the  rectum;  sometimes  the  escape  per  anum  of  the  intussusceptum 
which  has  sloughed.  The  tumor  is  sausage-shaped,  rarely  more  than  six 
inches  long,  often  distinctly  curved,  resonant  or  sub-resonant  on  percussion, 
most  commonly  found  in  the  hypogastric  and  right  iliac  regions,  and  may 
often  be  traced  thence  along  the  line  of  the  transverse  colon  ;  it  varies 
much  in  distinctness,  and  becomes  especially  plain  during  an  attack  of 
colic;  manipulation  may  excite  perceptible  peristalsis  in  it.  The  absence  of 
a  tumor  should  not  be  concluded  until  the  abdomen  has  been  explored 
during  a  pain,  and  under  chloroform  if  meteorism  or  rigidity  of  the  abdomi- 
nal wall  is  present.  Fagge  and  Hutchinson  think  that  a  tumor  of  this 
kind  may  thus  always  be  discovered,  unless  the  patient  be  very  fat ;  Treves 
says  that  it  has  been  discovered  in  less  than  half  the  cases.  It  may  be  simu- 
lated by  a  fecal  mass,  an  omentum  matted  by  tubercular  inflammation  or 
some  less  common  intra-abdominal  mass.  As  to  the  rectal  mass,  it  is  best 
described  as  "  like  a  large  os  uteri ;  "  it  may  be  continuous  with  a  left  iliac 
swelling,  or  protrude  some  inches  from  the  anus,  when  it  must  be  distin- 
guished from  prolapse  of  the  anus  or  rectum. 

As  before  pointed  out,  the  symptoms  of  intussusception  vary  extremely  in 
intensity,  and  as  cases  occur,  especially  of  the  enteric  form,  in  which  pain  is 
very  severe,  collapse  great,  vomiting  frequent  and  soon  feculent,  constipation 
absolute,  and  tenesmus,  bloody  discharge,  and  tumor  are  absent,  it  is  obvious 
that  their  differential  diagnosis  will  be  impossible. 

Obstruction  by  gall  stone  is  four  times  as  common  in  women  as  in  men 
(Treves),  and  the  patients  are  almost  always  over  forty.  There  may  be  a 
history  of  hepatic  colic,  of  passage  of  gall-stones  per  anum,  or  of  peritonitis 
about  the  gall-bladder;  but  more  often  there  is  none;  when  there  is  such  a 
history,  symptoms  of  obstruction  may  not  occur  for  some  weeks.  They  are 
those  of  acute  obstruction,  but  vomiting  is  early  and  specially  profuse,  and 
pain  and  collapse  are  much  less  marked  than  in  strangulation  by  band, 
which  it  most  resembles :  meteorism  is  slight,  and,  in  rare  cases,  a  tumor 
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(the  stone)  has  been  felt — tender,  unyielding  unvarying  in  consistence,  and 
unaccompanied  by  tenesmus  or  passage  of  blood.  Sometimes  the  passage 
of  a  stone  down  the  gut  may  be  traced  by  progress  of  pain  and  attacks  of 
temporary  but  severe  obstruction. 

A  gall-stone  causing  chronic  symptoms  can  scarcely  be  recognized,  and 
only  a  history  strongly  pointing  to  it  or  a  hard  tumor  would  lead  to  the  sus- 
picion of  a  foreign  body  or  enterolith  causing  acute  obstruction. 

Differential  Diagnosis  of  the  Causes  of  Chronic  Obstruction  ; 
Stricture  of  the  Small  Gut. — This,  either  simple  or  malignant,  is  rare, 
but  it  expresses  best  the  kind  of  obstruction  characteristic  of  the  group  given 
at  p.  657,  of  which  compression  is  the  commonest  member.  Simple  stricture 
occurs  usually  from  twenty-five  to  thirty-five,  malignant  from  thirty-five  on- 
ward, but  is  uncommon  before  forty  ;  the  latter  form  causes  on  the  whole 
more  rapid  emaciation  than  the  former,  and  in  it  a  tumor  can,  not  infre- 
quently, be  felt.  A  history  of  some  kind  of  ulceration,  of  peritonitis,  stran- 
gulated hernia,  abdominal  tumor,  gall-stone,  foreign  body,  or  rapid  loss  of 
flesh,  will  guide  us  with  some  probability  toward  the  nature  of  the  patho- 
logical state ;  distinction  by  symptoms  and  physical  signs  is  usually  impos- 
sible. The  onset  is  gradual,  the  patient  suffers  from  attacks  of  colic, 
prostration,  nausea,  sickness,  and  constipation,  which  get  more  frequent  aud 
severe,  while  he  loses  flesh  more  or  less  rapidly,  the  attacks  may  appear 
without  obvious  cause,  but  are  often  excited  by  food — especially  indigestible; 
they  pass  off  after  a  time,  the  constipation  sometimes  yielding  to  diarrhoea, 
perhaps  after  the  administration  of  a  gentle  purge  ;  but  in  a  severe  attack 
even  this  will  make  matters  much  worse,  and  a  strong  purgative  may  induce 
complete  obstruction.  Ultimately  complete  obstruction  supervenes  ;  consti- 
pation is  absolute  ;  pain  constant  with  attacks  of  colic,  relieved  by  pressure ; 
vomiting  not  severe,  becoming  feculent  late;  meteorism  slight;  epigastric 
and  central  peristalsis  marked. 

Stricture  of  the  Large  Gut. — The  differences  between  simple  and 
malignant  stricture  are  the  same  as  in  the  small  gut,  and  the  diagnosis  of 
the  variety  of  simple  stricture,  if  possible,  depends  upon  the  history.  The 
onset  and  course  are  similar  to  those  in  stricture  of  the  small  gut,  but  in  the 
occasional  and  final  attacks  all  the  symptoms  are  less  severe  and  later. 
Progressive  constipation  is  a  much  more  marked  feature,  and  aperients  or 
enemata  are  usually  required  to  procure  every  action  ;  but  diarrhoea  not 
uncommonly  occurs,  being  excited  either  by  the  ulceration  causing  a  simple 
stricture  or  by  the  irritation  of  solid  feces  retained  above  an  obstruction. 
Blood  is  not  uncommonly  passed,  especially  in  malignant  cases;  tenesmus  is 
frequent,  and  feces  may  be  shaped  when  the  rectum  is  the  seat  of  mischief ; 
meteorism  becomes  increasingly  marked  when  constipation  persists  and  the 
abdomen  at  first  assumes  the  broad  form;  peristalsis  is  marked,  and  may, 
rarely,  obviously  cease  at  the  stricture;  a  cancerous  tumor  is  frequently 
felt  through  the  abdomen,  and  examination  by  the  finger  or  hand  in  the  rec- 
tum will  reveal  an  obstruction  low  down. 

Fecal  impaction  is  most  frequent  in  women  as  a  result  of  sedentary 
habits,  neglect,  or  an  hysterical  desire  to  excite  interest.  The  history  is  cos- 
tiveness  lasting  for  months  or  years,  together  with  the  dyspepsia,  loss  of 
appetite,  foul  tongue,  sallow  tint,  piles,  hypochondriasis,  and  general  ill- 
health  characteristic  of  confined  bowels ;  aperients  and  enemata  have  become 
constant  necessities,  and  in  spite  of  them  the  intervals  between  the  actions  of 
the  bowels  have  lengthened  to  perhaps  weeks  or  even  months.  The  surgeon 
often  finds  a  fecal  mass  at  some  point  of  the  large  gut.  It  is  firm,  irregular, 
movable  or  fixed  according  to  the  connections  of  the  bowel  it  occupies,  neither 
painful  nor  tender,  sometimes  retains  an  impression  of  the  finger,  and  may 
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remain  at  the  same  spot  perhaps  for  weeks  without  causing  absolute  obstruc- 
tion ;  it  usually  disappears  under  eneraata.  In  prolonged  attacks  the  abdo- 
men swells,  there  is  more  or  less  colic,  eructation  and  nausea  increase  and 
finally  pass  into  vomiting.  An  enema  well  administered  will  probably 
relieve,  and  under  proper  treatment  the  patient  may  get  quite  well ;  or  simi- 
lar attacks  may  recur,  and  ultimately,  though  very  rarely,  neither  enemata 
nor  purgatives  act,  the  symptoms  of  complete  obstruction  set  in,  and  the 
patient  dies  of  exhaustion,  perforation  of  an  ulcer,  or  sloughing,  or,  rarely, 
rupture  of  the  bowel. 

Sudden  and  severe  symptoms  may  supervene  upon  the  above  at  any 
moment,  from  volvulus  of  the  sigmoid  flexure  (p.  662),  sudden  complete 
obstruction  of  a  narrow  passage,  development  of  peritonitis  over  a  fecal  im- 
paction, or  paralytic  distention  of  a  segment  of  the  bowel. 

The  great  difficulty  in  these  cases  is  to  be  sure  that  the  fecal  accumula- 
tion is  not  occurring  above  a  stricture  of  the  colo,  the  special  signs  of  which 
must  be  carefully  looked  for. 

Chronic  intussusception  is  that  form  which  lasts  from  one  to  many 
months.  It  is  more  common  in  males  than  females,  in  adults  than  children, 
and  is  usually  ileocecal,  rarely  enteric,  but  Goodhart  has  lately  recorded  a 
case  of  jejunal  invagination  lasting  twenty  months.  The  previous  history 
shows  nothing  of  value.  The  onset  may  be  sudden,  the  symptoms  soon  quiet- 
ing down,  but  it  is  usually  gradual.  The  course  is  very  variable,  and  is  made 
up  of  attacks  of  partial  or  complete  obstruction  alternating  with  intervals  of 
absolute  or  relative  ease.  All  the  symptoms  are  exceedingly  irregular  :  there 
may  be  much  or  little  pain  or  vomiting,  but  usually  neither  is  severe,  and 
vomiting  is  very  rarely  stercoraceous  ;  the  bowels  may  be  confined,  loose,  or, 
rarely,  normal ;  the  motions  are  often  mixed  with  blood,  and  tenesmus 
occurs  when  the  lower  part  of  the  large  bowel  is  affected.  The  discovery  of 
a  tumor  (see  p.  664)  in  the  abdomen  or  rectum  is  of  chief  importance,  and 
is  usually  possible :  it  is  rarely  tender.  Meteorism  varies  with  the  constipa- 
tion and  is  rarely  marked  ;  colic  and  visible  peristalsis  occur. 

This  form  does  not  tend  to  cure  itself  by  sloughing  :  unless  relieved  by  art 
the  invagination  tends  to  increase  and  the  patient  dies  of  exhaustion  or  peri- 
tonitis. 

Seat  of  Obstruction  — It  is  most  important  for  purposes  of  treatment 
to  know  :  (1)  Whether  the  obstruction  is  in  the  large  or  small  gut ;  and  (2) 
Whereabouts  it  may  be  in  either  of  these  segments. 

(1)  Small  or  large  gut?  This  question  resolves  itself  at  first  into  that  of 
acute  or  chronic  f  (p.  662) — the  supervention  of  acute  upon  chronic  symp- 
toms being  included  in  the  latter  class;  for  acute  symptoms  are  generally 
due  to  obstruction  in  the  small,  chronic  to  obstruction  in  the  large,  gut.  In 
dealing  with  acute  cases  we  must,  however,  remember  that  volvulus  and 
acute  kinking  of  the  large  gut  produce  symptoms  which  it  will  tax  our  diag- 
nostic skill  to  distinguish  from  those  of  sudden  complete  obstructions  in  the 
small  gut. 

Again,  in  chronic  cases,  mild  and  late  symptoms  cannot  be  held  to  imply 
that  the  obstruction  is  in  the  large  gut,  though,  a  priori,  it  is  probably  so, 
stricturing  of  the  large  gut  being  more  common  as  a  cause  of  obstruction 
than  stricturing  of  the  small.  As  the  treatment  differs  materially  according 
as  the  obstruction  is  in  the  small  or  large  gut,  we  must  endeavor  to  ascer- 
tain this  fact  by  attention  to  the  points  noted  under  the  differential  diagnosis 
of  stricture  of  the  small  and  of  the  large  gut  (p.  664). 

(2)  Position  of  the  obstruction:  (a)  In  the  small  gut.  Sudden  obstruction 
high  up  causes  early  and  profuse  bilious  vomiting  which  often  relieves  tem- 
porarily and  is  much  aggravated  by  food.    Meteorism  may  be  absent  and 
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the  abdomen  hollow  ;  or  it  may  be  slight  and  epigastric.  Gradual  obstruc- 
tion high  up  causes  symptoms  somewhat  like  those  of  stenosis*of  the  pylorus, 
including  dilatation  and  hypertrophy  of  the  stomach  and  gut  above.  In 
sudden  obstruction  low  down  vomiting  may  be  very  urgent,  gives  little  relief, 
is  less  affected  by  food,  and  becomes  feculent  early ;  meteorism  is  epigastric, 
umbilical,  and  hypogastric,  the  abdomen  appearing  somewhat  "  pointed  "  in 
the  region  of  the  navel.  This  appearance,  however,  is  simulated  by  disten- 
tion of  the  sigmoid  flexure  in  volvulus  (Treves).  It  is  lost  more  or  less 
quickly  by  lateral  extension,  and  in  many  cases  of  obstruction  of  the  large 
gut  low  down  it  is  impossible  to  say  that  the  abdomen  is  broadly  distended, 
though  it  may  not  be  typically  pointed.  The  localizing  value  of  meteorism 
is  therefore  not  great.  In  chronic  cases,  from  matting,  etc.,  meteorism  may 
be  slight.  In  malignant  stricture  a  tumor  may  be  felt.  Evidence  that  an 
enema  has  i*eached  the  caecum  would  almost  certainly  indicate  that  the  colon 
was  free. 

(6)  In  the  large  gut  the  seat  of  obstruction  may  be  revealed  by  (1)  Fixed 
pain  at  the  spot.  (2)  Cessation  here  of  obvious  peristalsis  (rare).  (3) 
Obvious  dilatation  of  the  colon  above  it,  especially  with  faex  in  chronic 
cases ;  or,  without  this,  bulging  of  the  flanks  giving  a  broad  shape  to  the 
abdomen ;  or  bulging  upon  the  right  side  with  greater  resistance  here  than 
on  the  left  may  point  to  obstruction  at  or  below  the  hepatic  flexure.  Fagge 
cautions  against  mistaking  for  a  distended  transverse  colon  a  segment  of 
much  dilated  small  gut  crossing  the  epigastric  or  umbilical  region ;  the 
transverse  colon  when  distended  loops  down  toward  the  symphysis.  If  any 
part  of  the  colon  is  plainly  distended,  it  is  a  valuable  sign,  but  absence  of  it 
does  not  imply  that  the  obstruction  is  in  the  small  gut.  (4)  Discovery  of 
a  tumor  by  palpation  through  the  abdominal  wall.  (5)  Discovery  of  a 
stricture  by  examination  with  the  finger  or  hand  introduced  into  the  rectum. 
(6)  The  passage  of  a  long  tube :  this  is  useless,  for  the  tube  hitches  in  folds 
and  natural  bends,  and  seems  to  indicate  a  stricture,  or  curls  upon  itself 
below  an  obstruction  and  seems  to  pass  far  beyond  it.  (7)  The  injection  of 
measured  quantities  of  fluid  per  anum,  the  rectum  being  said  to  hold  one 
pint,  the  sigmoid  flexure  two  pints  more,  and  so  on  (Brinton).  This  also 
is  useless,  for  the  capacity  of  the  rectum  and  sigmoid  flexure  varies  greatly — 
the  rectum  alone  may  retain  three  pints  (Treves)  ;  some  patients  soon  strain 
and  expel  the  fluid;  in  other  cases  fluid  may  actually  pass  through  the 
stricture  (Fagge).  (8)  By  auscultation  of  the  colon  during  the  administra- 
tion of  an  enema  the  fluid  may  be  traced  along  the  bowel  even  to  the  caecum. 
It  is,  however,  difficult  to  localize  the  sounds,  which  are  heard  everywhere, 
and  some  of  the  objections  to  the  last  method  hold. 

The   EXAMINATION  OP  CASES  OF  SUSPECTED  INTESTINAL  OBSTRUCTION 

must  be  most  systematically  conducted  according  to  the  order  which  is  usual 
in  the  investigation  of  abdominal  cases.  We  append  a  plan  :  the  meaning 
and  bearing  of  the  various  questions  will  be  evident  to  any  one  who  has 
read  the  foregoing  paragraphs. 

History — most  importent ;  divided  into  "  history  of  the  attack"  and  "  pre- 
vious history." 

History  of  the  Attack  :  Onset — exact  date,  sudden  or  gradual  ?  In- 
tensity of  collapse  ?  Fever?  Rigor?  Thirst?  Order  and  times  of  appear- 
ance of  symptoms.  Take  up  each  symptom  and  note  its  history  from  day 
to  day  in  acute,  from  week  to  week  in  chronic,  cases. 

Pain — time  of  onset,  character,  severity,  and  original  situation,  variations 
in  intensity  and  position  since,  constant,  remittent,  or  intermittent,  and,  if 
intermittent,  the  duration  of  the  painless  intervals. 

Tenderness  ?    Where  ? 
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Vomiting — time  of  onset,  frequency,  with  or  without  exciting  cause, 
"  pumping." 

Vomit — quantity  and  nature  of? 
Urine — quantity,  dysuria? 

State  of  bowels — absolute  constipation,  diarrhoea,  passage  of  flatus,  blood, 
and  mucus,  tenesmus? 

State  of  abdominal  walls — early  rigidity  and  retraction,  early  localized 
swelling  and  its  seat,  visible  coils  and  peristalsis? 

The  previous  history  may  give  some  clue  to  the  causation  of  the  case, 
to  the  pathological  condition  which  is  producing  the  symptoms.  First 
ascertain  the  state  of  the  bowels  for  some  time  previous  to  the  attack — normal, 
increasing  constipation,  constipation  alternating  with  diarrhoea,  or  attacks 
of  obstruction,  perhaps  slighter  than,  but  still  similar  to,  the  present — facts 
which  would  indicate  that  the  obstruction  is  of  a  chronic  nature  even  though 
the  symptoms  of  the  present  attack  be  intense.  Attention  will  be  drawn  to 
almost  all  cases  of  rectal  stricture  by  the  answers  to  the  above  questions. 

The  causes  of  intestinal  obstruction  of  which  the  patient  is  likely  to  be 
able  to  give  any  history  are:  The  swallowing  of  a  foreign  body  or  bodies,  or 
of  materials  likely  to  give  rise  to  an  enterolith ;  a  specially  indigestible 
meal;  injury  to  the  abdomen,  including  any  operation  (even  tapping)  upon 
the  peritoneum;  violent  effort  in  relation  to  the  present  illness.  Peritonitis, 
almost  always  localized  and  due — to  pelvic  trouble  (in  women),  to  typhlitis 
(chiefly  in  men),  to  tubercular  disease  of  mesenteric  glands  (chiefly  in 
childhood),  to  injury  of  the  peritoneum,  and  especially  the  slight  or  grave 
damage  which  is  often  inflicted  upon  intestine  or  omentum  in  a  hernia. 
The  existence,  past  or  present,  of  a  hernia,  and  of  troubles  (especially  inflam- 
mation or  strangulation)  connected  with  it,  should  always  be  specially 
inquired  for.  There  are  many  other  causes  of  local  peritonitis,  such  as  the 
various  ulcerations  of  the  gastro-intestinal  tract  or  inflammations  of  other 
viscera;  so  a  general  question  with  regard  to  abdominal  and  intestinal 
troubles  should  be  put.  Hepatic  colic,  gastric  or  duodenal  ulcer,  typhoid, 
dysentery  would  then  be  mentioned.  The  patient  may  have  been  aware  of 
the  presence  of  an  abdominal  tumor,  and  under  this  heading  comes  the 
pregnant  uterus.  A  history  of  marked  wasting  may  lead  to  a  suspicion  of 
malignant  growth  or  with  other  symptoms  of  tubercular  peritonitis. 

Physical  Examination.  Inspection  of  the  Patient. — Note :  the  aspect, 
with  reference  to  pain  and  collapse ;  habitual  position,  whether  dorsal  decu- 
bitus with  knees  drawn  up;  the  avoidance  of  movements  which  require  the 
use  of  the  abdominal  muscles ;  respiration,  whether  frequent,  shallow,  and 
thoracic  ;  eructation  and  hiccup;  vomiting,  with  or  without  effort;  characters 
of  vomit  and  of  anything  passed  per  anum.  Order  all  dejecta  to  be  kept 
for  inspection. 

Inspection  of  the  Abdomen. — Note :  the  presence  of  any  hernia,  the  state 
of  the  walls,  flaccid  or  rigid;  any  distention,  the  regions  affected,  and  the 
general  form  of  the  abdomen;  visible  coils  and  peristalsis;  oedema  about 
umbilicus. 

Palpation  will  show  the  state  of  the  walls.  First  examine  carefully  all 
the  ordinary  and  extraordinary  hernial  regions.  Then  note  tenderness, 
general  or  local,  a  tumor  or  an  ill-defined  resisting  mass.  The  patient 
should  lie  on  his  back  with  shoulders  raised  and  hips  well  flexed,  and 
breathe  easily.  Before  free  palpation  is  employed,  the  surgeon  should 
feel  pretty  clear  that  he  is  not  dealing  with  a  case  of  acute  peritonitis  or 
tyjih  litis. 

Percussion  of  the  abdomen  should  be  systematically  employed,  and  reso- 
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nance  or  movable  or  fixed  dulness  must  be  interpreted  as  usual.  It  doe& 
not  often  yield  indications  of  much  value  in  these  cases. 

Auscultation  is  of  value  only  in  conjunction  with  injection  of  the  colon  to 
learn  how  far  the  bowel  is  permeable  to  fluids. 

Digital  examination  of  the  rectum  should  never  be  omitted.  It  will  reveal 
the  presence  of  fecal  masses,  enteroliths,  stricture  of  the  rectum,  and  of 
many  ileocecal,  colic,  and  rectal  invaginations.  In  cases  in  which  there  is 
strong  reason  to  believe  that  a  stricture  exists  at  the  junction  of  the  sigmoid 
flexure  and  rectum  or  low  down  in  the  flexure,  a  small  hand — under  eight 
inches  in  circumference — may  be  introduced  into  the  rectum  to  perfect  the 
diagnosis. 

Methods  of  Treatment. 

(1)  General  Points. — There  are  certain  points  which  may  be  spoken  of 
in  a  general  way. 

Aperients. — It  may  be  taken  as  a  rule  to  which  there  are  few,  if  any,  ex- 
ceptions, that  a  purgative  should  never  be  given  in  a  case  of  true  intestinal 
obstruction.  In  cases  of  chronic  constipation  the  bowels  may  respond  to  a 
full  dose  of  calomel,  elaterium,  or  croton  oil,  when  milder  means  have 
failed ;  but,  except  for  the  relief  afforded  by  the  action,  the  patient  is  worse 
rather  than  better  for  the  treatment,  and  in  the  worst  cases — those  spoken  of 
as  "fecal  impaction" — the  purgative  may  not  cause  the  bowels  to  act,  but 
induce  vomiting  and  much  pain.  In  cases  of  persistent  or  gradually  increas- 
ing stenosis  of  the  bowel  a  strong  purge  has  again  and  again  induced  symp- 
toms of  more  or  less  acute  obstruction  by  hurrying  a  large  quantity  of  stuff 
into  the  bowel  above  the  constriction  and  choking  it,  after  which  the  violent 
peristalsis  causes  vomiting ;  but  in  the  early  stages  of  these  maladies  gentle 
laxatives,  such  as  ol.  olivse,  sulphur,  aloes  in  small  doses,  administered  so  as 
just  to  insure  softness  of  the  intestinal  contents,  are  very  valuable,  especially 
when  employed  with  a  liquid  and  digestible  diet.  Even  these,  however, 
should  be  given  up  if  there  is  rapidly  increasing  meteorism,  visible  peristal- 
sis, or  vomiting.  In  acute  cases  purgatives  administered  in  doses  of  i  to  1 
oz.  are  usually  vomited  at  once,  but  those  given  in  very  small  quantities  do 
the  greatest  harm  by  increasing  peristalsis  and  hypersemia  and  secretion  of 
the  intestines.    Nothing  of  the  kind  is  permissible. 

Simple  enemata  act  in  two  ways :  first  by  exciting  peristalsis,  which  affects 
the  large  gut  chiefly,  though  rarely  the  small  is  thrown  into  violent  action 
even  by  a  digital  examination  of  the  rectum ;  and  secondly,  by  soaking  into 
and  softening  fecal  masses.  The  peristalsis  ordinarily  is  gentle  and  is  not  of 
long  continuance,  so  it  may  be  regarded  as  well  under  control  compared  with 
that  excited  by  purgatives.  Consequently  enemata  may  be  continued  safely 
in  cases  of  obstruction  after  purgatives  have  been  abandoned.  It  is  an  ad- 
vantage in  all  cases  of  obstruction  to  have  the  lower  bowel  empty  at  the 
start ;  but  the  cases  in  which  enemata  form  a  valuable  mode  of  treatment 
are  those  of  fecal  impaction,  enterolith  with  chronic  symptoms,  stricture, 
bending  and  compression  by  adhesions  of  the  large  gut,  also  similar  cases  in 
the  small — though  the  latter  are  less  amenable  to  their  influence.  (Intus- 
susception is  here  omitted,  enemata  having  a  different  action  in  it.)  In  all 
these  the  symptoms  are  chronic ;  if  seen  early  there  is  no  urgent  need  for 
immediate  relief,  so  mild  measures,  even  if  their  success  is  problematical,  may 
be  fairly  tried ;  and  as  the  cause  of  the  complete  obstruction  in  all  is  impac- 
tion of  a  fecal  mass  in  an  inert  segment  of  bowel,  or  above  or  in  a  stricture, 
or  over-distention  of  the  segment  of  gut  above  a  bend,  or  a  little  local  peri- 
tonitis over  a  fecal  mass,  we  may  obviously  hope  that  under  favorable  con- 
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ditioDB  it  will  be  overcome,  and  that  the  patient  will  recover  or  be  granted  a 
reprieve.  Gentle  peristalsis  reaching,  as  we  hope,  but  little  higher  than  the 
obstruction,  and  the  gradual  softening  of  the  obstructing  mass,  will  certainly 
favor  the  removal  of  the  cause.  In  many  cases  it  is  necessary  also  to  quiet 
the  peristalsis  of  the  small  gut  to  give  the  patient  ease,  and  to  prevent  greater 
accumulation  immediately  above  the  obstruction ;  this  is  to  be  done  by  opium 
(see  below).  In  acute  cases — disregarding  their  special  action  in  intussus- 
ception— enemata  are  worse  than  useless  once  the  lower  bowel  has  become 
cleared ;  after  this  they  exhaust  the  patient  for  nothing. 

The  enemata  employed  in  chronic  obstruction  and  intussusception  may  be 
spoken  of  as  "  forcible,"  for  as  much  liquid  is  injected  as  the  patient  can  bear. 
Cold  soap  and  water,  olive  oil,  or  thin  gruel,  is  generally  used.  The  patient 
should  lie  upon  the  left  side,  inclined  forwards,  and  the  enema  should  be  run 
in  slowly  from  a  siphon-douche  hung  two  or  three  feet  above  him,  and  con- 
nected with  a  Lund's  inflator  (Fig.  237). 


Fig.  237. 


Lund's  inflator — a  Higginson's  syringe,  connected  with  a  special  handle. 

If  this  is  not  at  hand  pass  a  long  rectal  tube,  wrap  a  little  tow  round  it,  and 
let  an  assistant  press  this  hard  against  the  anus  and  push  the  buttocks  strongly 
together.  A  Higginson's  syringe  (Fig.  237)  or  other  enema  apparatus  gives 
more  pain  than  does  the  siphon.  Kneading  the  colonic  region  helps  the 
entry  of  fluid.  The  enema  should  be  forcibly  retained  as  long  as  possible. 
Too  much  pressure  must  not  be  used :  the  bowel  has  been  burst  at  Guy's 
(Fagge). 

V.  Ziemssen  (according  to  Treves)  strongly  recommends  enemata  of  car- 
bonic acid  to  excite  peristalsis  or  to  enable  the  surgeon  to  map  out  the  colon. 
He  pours  into  the  bowel  through  a  long  tube  to  which  a  funnel  is  attached 
a  third  or  fourth  part  of  300  grains  of  bicarbonate  of  soda,  follows  this  with 
a  proportionate  part  of  a  solution  of  225  grains  of  tartaric  acid,  and  then 
runs  in  some  water  to  clear  the  tube.  This  is  repeated  twice  or  thrice  when 
effervescence  of  the  quantity  first  introduced  may  be  supposed  to  have  ceased. 

Opium  is  invaluable  in  certain  cases  in  which  it  is  all-important  to  check 
peristalsis  and  to  relieve  pain.  There  is  no  better  example  than  that  of  in- 
tussusception, in  which,  once  started,  progress  and  pain  are  due  to  peristaltic 
action.  Given  early  it  is  quite  possible  that  spontaneous  reduction  may 
occur,  as  in  Nothnagel's  experiments,  after  cessation  of  the  stimulating  cur- 
rent (p.  655).  In  chronic  obstructions  colic  may  be  subdued  and  vomiting 
postponed  whilst  enemata  and  other  means  are  tried  ;  and  in  cases  where  no 
operation  is  meditated  or  possible  large  quantities  are  required  to  make  life 
bearable.  In  acute  strangulation  with  violent  pain  and  marked  collapse 
the  effect  of  opium  is  very  marked,  the  pain  and  vomiting  soon  cease,  the 
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temperature  rises,  the  skin  warms,  the  pulse  becomes  fuller,  and  the  patient 
seems  to  be  recovering.  Herein  lies  the  danger  of  opium :  it  masks  the 
symptoms — the  strangulation  remains  unrelieved,  progress  towards  gangrene, 
perforation,  peritonitis,  etc.,  is  uniuterrupted,  and  yet  the  patient  is  comfort- 
able and  markedly  better  as  regards  symptoms  than  at  the  onset.  A  surgeon 
called  to  a  case  thus  drugged  may  have  the  greatest  difficulty  in  determin- 
ing the  true  state  of  matters.  Even  the  surgeon  who  gave  the  opium  is  apt 
to  be  misled,  and,  hoping  that  the  patieut  is  really  better,  to  delay  direct 
treatment  until  it  is  too  late;  for,  in  internal  obstruction,  time  is  quite  as 
important  an  element  in  treatment  as  in  strangulated  hernia — everything 
depends  on  the  state  of  the  gut.  We  believe  that  the  safest  rules  with  re- 
gard to  opium  are :  (a)  To  give  it  in  cases  of  typically  acute  obstruction 
only  as  a  means  of  combating  collapse  or  as  the  first  means  of  treatment 
when  acute  intussusception  is  diagnosed  or  suspected  ;  in  either  case  12  to 
24  hours  will  be  the  outside  time  to  allow  for  this  experiment,  and  if  the 
obstruction  still  persists  further  treatment  should  be  undertaken,  (b)  To 
give  it  in  cases  of  chronic  obstruction  and  cases  of  acute  supervening  upon 
chronic  symptoms,  in  which  there  is  pain  to  be  relieved,  and  to  continue  its 
use  when  it  is  believed  that  operative  relief  is  impossible ;  in  other  instances 
it  is  to  be  employed  only  so  long  as  there  seems  reason  to  hope  for  relief  from 
non-operative  measures,  but  here,  as  in  slightly  strangulated  hernise  (p.  625), 
the  surgeon  must  always  beware  of  waiting  until  the  patient's  strength 
(indicated  chiefly  by  aspect  and  pulse)  is  failing.  Opium,  when  used  in 
obstruction,  should  always  be  given  hypodermically  in  the  form  of  morphia. 

Feeding. — Part  of  the  patient's  exhaustion  is  due  to  inability  to  retain  and 
absorb  food  taken  by  the  stomach.  In  chronic  and  subacute  cases  digested 
food  in  moderate  quantity,  or  the  substances  suggested  by  Thomas  (see  below) 
may  be  given,  so  long  as  they  do  not  excite  vomiting;  and  enemata  of 
pancreatized  milk,  milk-gruel,  or  beef-tea  should  also  be  used.  In  acute 
cases,  and  whenever  food  taken  by  mouth  causes  vomiting,  ice  only  can  be 
given  in  this  way,  all  nourishment  being  given  by  bowel.  Unfortunately 
enemata  also  may  excite  vomiting  or  very  painful  peristalsis.  In  cases  in 
which  feeding  by  mouth  is  possible  there  can  be  no  doubt  that  it  is  better 
to  give  only  just  sufficient  food  to  maintain  the  patient's  strength  {i.e.,  to 
underfeed  rather  than  overfeed),  aliment  likely  to  leave  little  residue  being 
chosen. 

Opium  and  Diet. — This  is  an  old  form  of  treatment  which  has  been  em- 
ployed empirically,  i.e.,  without  reference  to  the  nature  or  seat  of  obstruc- 
tion. It  has  recently  been  warmly  advocated  by  H.  0.  Thomas  (Intestinal 
Disease  and  Obstruction),  who  regards  it  as  giving,  on  the  whole,  the  best 
results:  and  in  support  of  this  view,  he  points  to  the  great  difficulty  of 
differential  diagnosis  and  to  the  high  mortality  which  has  hitherto  attended 
the  operative  treatment  of  obstruction.  Thomas  admits  that  certain  cases 
require  operative  interference,  and  he  leans  towards  primary  enterotomy. 

According  to  Thomas,  the  patient  must  be  kept  at  perfect  rest  in  bed, 
warm,  and  well  covered — except  the  abdomen,  which  is  to  be  cooled  by  ex- 
posure; the  foot  of  the  bed  should  be  raised  ten  inches  that  fluid  may  not 
gravitate  to  the  obstruction  and  increase  the  pressure  there.  Morphia  is  to 
be  given  hypodermically  to  free  the  patient  from  all  pain.  The  diet  ordered 
is  the  following,  and  is  of  chief  importance  :  arrowroot,  sago,  or  ground  rice, 
cooked  with  water,  for  milk  generally  aggravates  the  symptoms  ;  pea,  lentil, 
or  bean  flour  cooked  with  water  and  carefully  strained  :  a  little  wine,  brandy, 
nutmeg,  sugar,  salt,  pepper,  and  butter,  may  be  used  to  flavor;  occasionally 
some  flesh  broth  is  allowed.  Everything  must  be  liquid,  containing  no  solid 
masses,  and  food  is  to  be  given  in  as  small  quantities  and  as  seldom  as  the 
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patient's  hunger  and  thirst  will  allow.  Thomas  says  that  under  this  treat- 
ment a  patient's  stamina  will  not  sutler  much  in  six  weeks,  before  the  end  of 
which  time  the  obstruction  usually  gives  way :  if  the  patient  dies,  it  is  from 
the  disease,  not  from  temperance.  Should  the  bowels  act,  continue  the  treat- 
ment until  they  are  regular. 

Inversion  and  succussion  of  the  patient  may  be  tried  before  operation  on 
cases,  chiefly  subacute,  of  doubtful  diagnosis,  in  the  hope  that  some  loosely 
nipped  hernia  or  strangulation  may  be  reduced  as  the  intestines  gravitate 
towards  the  diaphragm.  The  patient  is  fully  ancesthetized,  and  then  sus- 
pended vertically  by  his  knees  placed  on  the  shoulders  of  a  man  who  rises 
on  to  his  toes  and  drops  sharply  on  to  his  heels  alternately.  The  abdomen 
may  be  gently  palpated.  In  a  successful  case  under  Marcus  Beck  a  loud 
gurgle  and  a  feeling  like  the  reduction  of  a  large  hernia  were  perceived  ;  but 
such  successes  are  very  rare. 

Palliative  Operations  :  Puncture  of  the  Intestine. — A  trocar  or  aspirator 
needle  (a  line  in  diameter)  is  thrust  at  one  or  more  points  well  into  distended 
coils  of  gut,  and  left  there  for  some  minutes  until  gas,  with  perhaps  some 
fluid  faex,  ceases  to  escape ;  it  may  be  cleared  from  time  to  time  with  a  blunt 
rod,  and  in  withdrawing  it  a  finger  should  be  placed  closely  upon  its  opening 
to  prevent  escape  of  fiex  into  the  peritoneum.  In  chronic  obstruction  such 
punctures  have  often  given  great  temporary  relief,  and  have  been  many 
times  repeated  without  ill  effect;  but  in  cases  of  acute  and  great  dilatation, 
and  especially  with  peritonitic  softening  of  the  bowel,  even  small  punctures 
may  leak. 

Some  cases  of  unknown  nature  have  most  unexpectedly  recovered  after 
such  punctures;  possibly  the  over-distended  segment  above  an  obstruction 
was  relieved,  or  a  dilated  strangulated  coil  was  emptied,  but  the  chances 
against  such  a  thing  are  very  many. 

Enterotomy  and  colotomy  are  palliative  procedures,  and  consist  in  opening 
the  bowel  above  the  obstruction  and  relieving  the  symptoms  by  the  estab- 
lishment of  an  artificial  anus,  the  cause  of  obstruction  being  untouched.  One 
or  the  other  is  adopted  according  as  the  obstruction  is  believed  to  be  above 
or  below  the  valve.  Each  may  be  made  to  some  extent  an  exploratory 
operation.  Thus  enterotomy,  of  which  the  aim  is  to  open  the  first  distended 
coil  of  small  gut  that  presents,  may  be  used  to  examine  and,  if  it  be  dis- 
tended, to  open  the  csecum.  Right  lumbar  or  inguinal  colotomy  (q.v.)  may, 
as  suggested  by  Morris  and  Coupland,  be  converted  into  an  enterotomy,  if, 
when  exposed,  the  colon  should  be  found  contracted,  by  opening  the  perito- 
neum aud  drawing  out  a  distended  coil  of  small  gut,  which  is  almost  certain 
to  be  one  towards  the  end  of  the  ileum  and  close  above  the  obstruction. 
Except  in  urgent  cases  either  operation  may  be  done  in  two  stages,  the  first 
being  aseptic  and  most  valuable  even  if  only  of  twenty-four  hours'  duration. 
Enterotomy  is  performed  in  the  right  groin,  and  its  steps  are  those  of  ingui- 
nal colotomy  (q.  v.). 

The  chief  objection  to  these  operations  is,  of  course,  that  the  cause  of 
obstruction  is  left  untouched  ;  whatever  it  may  be,  it  runs  on  to  its  natural 
ending  in  gangrene,  perforation,  cancerous  infection,  and  so  forth. 

But  there  are  others  which  apply  much  more  forcibly  to  enterotomy  than 
to  colotomy.  Thus  gangrene  and  peritonitis  form  the  natural  ending  of  the 
acute  strangulations,  which  affect  chiefly  the  small  gut,  and  will  prove 
speedily  fatal  in  spite  of  enterotomy  ;  if  they  do  not,  there  is  but  little  likeli- 
hood that  the  cause  of  obstruction  will  disappear  aud  allow  the  opening  to 
close,  and  a  permanent  anus  communicating  with  small  gut  is  a  much  greater 
nuisance  on  account  of  the  fluid  contents  than  is  one  opening  into  the  colon; 
there  is  no  certainty  as  to  where  the  gut  may  be  opened,  and  marasmus  may 
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result  from  cutting  off  a  large  digesting  and  absorbing  surface ;  the  anus 
may  be  far  above  the  obstruction,  which  may,  perhaps,  turn  out  to  be  in  the 
rectum  ;  and  accumulation  of  intestinal  contents  in  the  long  tract  below  an 
enterotomy  wound  is  very  troublesome  and  difficult  to  deal  with.  With 
regard  to  colotomy,  it  is  usually  done  for  the  chronic  obstructions  of  the 
large  gut,  the  causes  of  which  are  not  likely  to  lead  to  very  speedy  death — 
except  by  inducing  perforation  of  a  stercoral  ulcer,  an  accident  which  shows 
only  that  the  operation  should  have  been  done  earlier  ;  malignant  disease  is 
the  chief,  and  it  pursues  its  course,  if  the  patient  recover  from  the  operation. 
Just  as  enterotomy  may  upon  an  erroneous  diagnosis  be  done  when  the  ob- 
struction is  low  in  the  colon,  so  colotomy  may  be  performed  below  the  stric- 
ture ;  but  when  the  opening  is  properly  placed  and  made,  it  is  certain  to  be 
within  a  reasonable  distance  of  the  obstruction,  does  not  cut  off  a  valuable 
absorbing  surface,  and  should  not  permit  fecal  accumulation  below  it;  if 
this  occurs,  as  in  practice  at  present  it  often  does,  it  can  at  least  be  more 
easily  dealt  with  than  after  enterotomy.  Lastly  the  mortality  after  these 
operations  has  been  extremely  high.  According  to  Treves's  statistics  two  out 
of  every  three  cases  of  enterotomy  for  non-malignant,  and  seven  out  of  every 
eight  for  malignant,  obstruction  have  died.  According  to  Van  Erckelen 
(Arch.f.  Klin.  Chir.,  1879,  p.  41),  the  mortality  within  three  weeks  after 
lumbar  colotomy  (for  all  causes)  has  been  more  than  one  in  three,  and  after 
inguinal  colotomy  nearly  one  in  two. 

Radical  Operations. — What,  then,  are  the  alternatives?  Laparotomy 
and  direct  treatment  of  the  obstruction,  or  colectomy.  These  operations,  if 
successful  and  if  the  patient  survive  them,  are  curative. 

Colectomy. — To  take  the  latter  first,  if  a  malignant  growth  can  be  felt  in 
the  line  of  the  colon,  and  especially  if  the  duration  of  the  case  be  short,  the 
health  fair,  the  growth  movable  and  unaccompanied  by  obvious  enlargement 
of  glands  or  liver,  it  is  certainly  moi-e  rational,  and  only  in  accordance  with 
the  general  rules  for  the  treatment  of  malignant  disease,  to  cut  down  upon 
the  morbid  mass  and  excise  it,  together  with  any  glands  that  may  be  seen 
or  felt,  instead  of  doing  colotomy  above  the  growth  and  leaving  this  to  kill 
the  patient.  Frequently,  however,  the  seat  of  the  obstruction  in  the  large 
gut  cannot  be  so  accurately  determined  that  it  can  be  cut  down  upon,  and 
sometimes  it  is  thought  that  the  obstruction  is  not  in  the  large  gut  at  all, 
but  in  the  small.  In  the  former  case  a  right  lumbar  or  inguinal  colotomy 
is  usually  done,  in  the  latter  enterotomy ;  and  the  question  arises  whether  it 
would  not  be  better  to  do  an  exploratory  laparotomy,  find  the  obstruction, 
and  remove  it  through  the  mesial  wound  if  possible,  or  through  a  wound 
made  directly  over  it.  There  can  be  no  doubt  that  colectomy  is  a  more 
serious  operation  than  colotomy,  and  much  graver  when  preceded  by  explo- 
ratory laparotomy ;  but  the  operations  have  been  too  rare  to  allow  of  even  a 
surmise  as  to  their  mortality.  John  Marshall  (Lancet,  May  13,  1882) 
collected  seven  cases  ;  four  lived  several  months — the  ultimate  result  of  one 
case  being  unknown,  only  five  months  had  elapsed  since  the  operation  in 
another,  and  two  died  seven  and  ten  months  after  the  operation  ;  three  cases 
died  on  the  first,  third,  and  ninth  days,  a  mesial  and  a  lumbar  incision  hav- 
ing been  employed  in  two,  a  large  T-cut  in  the  third.  In  two  successful  and 
two  unsuccessful  cases  the  bowel  was  sutured  and  returned,  and  in  the  other 
two  successful  and  one  unsuccessful  case  an  artificial  anus  was  left. 

In  the  present  state  of  knowledge  we  think  that  colectomy  should  replace 
colotomy  when  a  stricture  in  the  colon  can  be  exactly  localized  by  ordinary 
examination  ;  that  colectomy  should  be  done  in  most  cases  when  an  explora- 
tory laparotomy  reveals  a  stricture  in  the  large  gut,  limited  in  extent  and 
apparently  completely  removable — except  when  the  patient  is  too  weak  to 
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stand  anything  more  than  colotomy  ;  that  in  selected  cases  exploratory  lapa- 
rotomy with  a  view  to  colectomy  is  justifiable  ;  and  that  it  is  at  present  doubt- 
ful whether  it  is  better,  when  possible,  to  excise  through  the  mesial  incision 
and  suture  the  ends,  or  to  establish  an  artificial  anus  in  the  loin. 

To  describe  the  steps  of  colectomy  would  be  to  repeat  those  of  enterectomy 
(p.  612) ;  but  it  should  there  have  been  stated  that  the  upper  end  of  the  gut 
is  to  be  drawn  well  out  of  the  wound  and  its  clamp  removed  in  order  that 
i t s  contents  may  escape  as  fully  as  possible,  whilst  every  precaution  is  taken 
to  protect  the  wound.  The  ends  of  the  bowel  must  be  cleaned  with  some 
strong  antiseptic  before  they  are  sutured  together  or  in  the  wound. 

Laparotomy. — As  the  diagnosis  of  intestinal  obstruction  can  rarely  be  re- 
garded as  certain,  laparotomy  in  relation  to  it  is  always  more  or  less  explor- 
atory. Still  there  are  cases  in  which  the  diagnosis  is  fairly  clear,  and 
laparotomy  is  done  with  a  definite  idea  of  treatment,  and  there  are  others  in 
which  the  cause  is  quite  obscure  and  laparotomy  is  primarily  exploratory. 
It  is  obvious  that  we  cannot  treat  directly  any  cause  of  obstruction  of  the 
bowels  within  the  abdomen  without  opening  the  abdomen,  so  when  the 
methods  of  indirect  treatment  which  appear  suitable  to  any  given  case  have 
been  tried  and  have  failed  an  exploratory  laparotomy  seems  to  be  indicated 
in  suitable  cases. 

The  arguments  against  it  are  :  (a)  That  the  mortality  after  it  has  been 
very  high.  But  in  this  respect  it  does  not  differ  from  any  other  abdominal 
operation  which  is  now  established  in  practice.  An  exploratory  laparotomy 
nowadays  has  but  a  trifling  mortality  when  undertaken  before  the  patient  is 
exhausted,  and  many  cases  of  obstruction  can  be  relieved  without  further 
operative  procedures.  These  become  more  frequently  necessary  and  more 
severe — culminating  in  enterectomy — with  every  hour  that  a  strangulation 
remains  unrelieved.  But  according  to  Reichel  (Deut.  Zeitschr.  f.  Chir. 
1884,  p.  230)  the  mortality  among  121  cases  of  enterectomy,  with  suture  and 
return  of  the  bowel,  has  been  less  than  one  in  two,  although  nearly  half  the 
operations  were  done  for  gangrene  of  the  gut  in  hernite,  and  a  very  large 
proportion  of  the  deaths  was  due  to  imperfect  work,  and  yet  the  result  com- 
pares favorably  with  the  mortality  (according  to  old  statistics)  of  ente- 
rotomy.  There  can  be  little  doubt,  therefore,  that  when  laparotomy  is  under- 
taken early  and  skilfully  performed,  in  suitable  cases,  its  mortality  and  that 
of  intestinal  obstruction  will  sink  greatly. 

(b)  It  may  be  impossible  to  relieve  the  obstruction  found  except  by  ente- 
rotomy  or  colotomy,  the  former  of  which  at  least  might  have  been  done  at 
first.  This  is  true  in  certain  cases  of  malignant  growth  of  the  peritoneum, 
matting,  volvulus  of  the  sigmoid  flexure,  and  stricture  of  the  large  gut  so 
placed  that  it  cannot  be  reached  for  excision ;  but  the  cases  of  this  kind  that 
will  lead  to  exploratory  laparotomy  are  very  few. 

(c)  An  artificial  anus  may  have  to  be  established  if  laparotomy  shows  the 
intestine  to  be  gravely  injured  ;  but  it  is  an  anus  which  may  be  subsequently 
closed. 

(d)  Laparotomy  may  reveal  no  cause  of  mechanical  obstruction.  Perito- 
nitis, perforative  or  starting  from  a  sloughing  appendix,  is  the  only  disease 
likely  to  have  led  to  this,  and  laparotomy  is  the  best  treatment  for  it.  We 
must,  however,  be  very  careful  about  obstruction  persisting  after  passage  of 
a  gall-stone  or  reduction  of  a  hernia. 

Cases  suitable  for  Laparotomy. — All  cases  of  acute  obstruction,  except  vol- 
vulus of  the  sigmoid  flexure,  which  do  not  speedily  yield  to  non-operative 
treatment ;  cases  of  chronic  obstruction  which  do  not  similarly  yield,  and 
which  appear  to  be  due  either  to  malignant  stricture,  to  a  limited  stenosis 
from  simple  cause,  to  compression  by  tumor,  to  volvulus,  or  to  some  body 
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firmly  impacted  in  the  lumen  of  the  gut.  Cases  of  widespread  matting, 
shrinking  of  the  mesentery,  or  peritoneal  "  cancer,"  are  unsuitable. 

Contra-indications  to  Laparotomy. — Exhaustion  owing  to  delay,  coupled 
with  the  ^probability  that  the  bowel  is  much  damaged,  must  be  allowed 
greater  weight  in  these  cases  than  in  strangulated  hernia ;  to  operate  on 
moribund  patients  is  simply  to  discredit  laparotomy,  yet  we  must  not  be  too 
cautious  for  the  sake  of  statistics — apparently  hopeless  cases  do  sometimes 
recover. 

The  supervention  of  general  peritonitis  is  held  by  Treves  usually  to  indi- 
cate so  serious  a  state  of  bowel  that  the  case  is  unfit  for  operation  ;  he  records 
two  cases,  however,  in  which  under  these  circumstances  recovery  ensued — 
the  bowel  required  no  special  treatment.  A.  E.  Barker  has  recently  reported 
a  successful  case  of  peritonitis  apparently  secondary  to  volvulus  of  the  jeju- 
num treated  by  laparotomy  and  thorough  sponging  of  the  peritoneum 
{Clin.  Soc.  Trans.,  1886).  As  the  patient!  will  certainly  die,  and  speedily, 
if  nothing  is  done,  and  as  laparotomy  and  thorough  washing  out  of  the  peri- 
toneum does  offer  a  chance,  it  ought  to  be  practised  in  cases  where  the  ex- 
haustion is  not  extreme.  Local  peritonitis  is  an  additional  reason  for  the 
performance  of  laparotomy,  that  its  spread  may  be  prevented. 

The  case  may  be  of  such  a  nature  that  laparotomy  could  not  relieve  it  any 
more  effectually  than  primary  enterotoruy  or  colotomy. 

Age,  debility,  cachexia,  the  desire  of  the  patient  to  run  no  risk  not  abso- 
lutely necessary  will  incline  the  surgeon  to  palliative  treatment. 

The  performance  of  Laparotomy. — For  general  points,  see  p.  598.  The 
patient  should  be  clothed  and  covered  with  a  macintosh  apron,  as  for  ovari- 
otomy. Empty  the  bladder  with  a  catheter.  Make  a  3-inch  cut  in  the 
linea  alba — unless  there  is  some  very  clear  indication  pointing  to  another 
spot — deepen  it  quickly  to  the  peritoneum,  check  all  bleeding,  and  open  the 
peritoneum  on  a  director  or  the  finger.  If  the  abdomen  is  much  distended, 
the  bowels  now  protrude  largely  in  spite  of  all  efforts  to  keep  them  in  the 
abdomen  ;  and  to  avoid  this  the  distended  coils  must  be  punctured  either 
now  or  before  commencing.  A  systematic  search  for  the  cause  of  obstruc- 
tion is  now  to  be  made,  and  the  difficulty  is  to  find  a  starting-point  which 
will  show  the  surgeon  exactly  where  he  is,  and,  when  he  leaves  it,  whether 
he  is  going  towards  the  stomach  or  rectum.  The  only  point  which  will  do 
this  is  the  junction  of  the  ileum  and  caecum.  Pass  a  hand  into  the  abdomen 
to  feel  for  it ;  if  the  ileum  is  collapsed  follow  it  up  as  quickly  as  possible, 
drawing  out  only  one  coil  at  a  time,  and  it  will  lead  to  the  obstruction ;  if 
the  ileum  is  distended  follow  the  colon  round  with  the  hand  until  the  ob- 
struction is  reached.  Deal  with  it  as  may  be  advisable  (see  special  treat- 
ment), return  any  protruding  intestines,  puncturing,  or  even  incising  and 
suturing  in  cases  of  great  difficulty,  clean  the  peritoneum,  and  close  the 
wound.  The  operation  should  be  done  quickly,  yet  with  care  and  gentle- 
ness, and  both  surgeon  and  assistant  should  be  ready  at  a  moment's  notice 
to  prevent  extravasation  of  feces  through  any  ulcer  or  tear  in  the  soft  dis- 
tended bowels,  or  of  any  collection  of  fetid  fluid  opened  in  the  search.  In 
cases  of  marked  meteorism  the  return  of  the  intestines  is  very  difficult,  and 
spots  where  they  are  punctured,  even  with  a  grooved  needle,  sometimes  leak 
obstinately  ;  they  should  be  picked  up  and  gently  tied. 

(2)  Treatment  of  Special  forms  of  Obstruction  :  (a)  Acute  Ob- 
struction.— Ice  only  is  to  be  given  by  mouth,  the  rectum  must  be  cleared 
once  for  all  by  enema,  and  morphia  should  be  given  only  to  combat  shock, 
unless  an  operation  is  for  some  reason  out  of  the  question.  Thomas  highly 
recommends  small  doses  of  atropia  for  this  purpose.  In  serious  cases  of 
doubtful  diagnosis  an  early  exploratory  laparotomy  should  be  done,  followed 
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by  whatever  further  treatment  the  condition  found  might  necessitate.  When 
the  diagnosis  is  clear  the  treatment  recommended  in  the  following  paragraphs 
must  be  adopted  in  the  first  instance. 

Strangulation  by  Bands  or  through  Apertures. — Once  the  probability  that  one 
or  other  of  these  conditions  is  present,  laparotomy  should  be  done ;  there  is 
not  the  slightest  ground  for  hoping  that  anything  but  harm  will  come  of 
waiting.  The  treatment  will  vary  somewhat  according  to  the  condition 
found.  A  "  band"  should  be  divided  carefully  to  release  the  bowel,  a  pair 
of  artery  forceps  being  first  clamped  upon  either  side  of  the  point  of  section  ; 
the  ends  must  then  be  followed  to  their  attachments,  tied  and  completely 
removed.  Omental  cords  should  also  be  removed,  like  omentum  in  hernias 
(p.  628).  Diverticula  should  be  taken  away,  and  this  is  best  accomplished 
by  cutting  them  off  one-quarter  inch  from  the  bowel,  inverting  the  edges  and 
uniting  them  by  continuous  or  Lembert's  sutures.  Difficulty  arises  when 
the  diverticulum  or  bowel  is  ulcerating  or  sloughing  at  their  line  of  junc- 
tion;  the  slough  must  then  be  freely  excised  and  the  bowel  closed  in  the 
transverse  or  longitudinal  direction  as  may  seem  best.  The  appendix  or 
Fallopian  tube  should,  if  possible,  be  freed  ;  it  is  by  no  means  easy  to  close 
the  appendix  securely  by  suture,  its  lumen  being  too  small  to  permit  inver- 
sion of  the  edges.  Complete  removal  and  suture  of  the  ileum  is  simpler, 
but  there  seems  no  reason  why  the  end  should  not  be  cut  off  beyond  a  tight 
ligature,  the  mucous  membrane  which  protrudes  beyond  the  thread  being 
cleaned,  excised  as  far  as  possible,  and  finally  touched  with  strong  chloride 
of  zinc.  Acute  kinking  of  either  large  or  small  gut  will  be  dealt  with  by 
removal  of  the  band,  cord,  or  adhesion ;  acute  volvulus  of  the  small  gut  by 
reduction,  or,  if  this  fail,  by  enterotomy,  with  formation  of  an  artificial  anus 
above  the  twist,  or  by  enterectomy  if  the  affected  coil  is  not  viable.  Sudden 
compression  of  the  bowel  by  a  tumor  will  usually  require  removal  of  the 
growth. 

Volvulus  of  the  sigmoid  flexure  has  usually  been  discovered  by  laparotomy, 
when,  according  to  Treves,  the  distention  has  been  found  too  great  to  admit 
of  reduction  even  after  puncture ;  and  there  is  every  probability  that  the 
twist  would  recur,  as  the  coil  again  became  distended  even  if  reduction  were 
effected.  He  therefore  recommends  left  lumbar  colotomy  as  the  treatment; 
the  colon  is  usually  distended  with  fsex.  If  the  diagnosis  were  made  before 
laparotomy,  he  would  first  puncture  the  flexure  and  await  the  result.  A 
csecal  volvulus  Treves  thinks  may  be  successfully  reduced  after  lapa- 
rotomy. 

Acute  intussusception  requires  the  administration  of  opium  at  once  to  check 
peristalsis  and  consequent  advance.  Then  give  a  forcible  warm  water  enema 
or  insufflate — i.  e.,  forcibly  distend  the  colon  with  air  by  means  of  a  Lund's 
inflator,  or  a  simple  Higginson's  syringe.  A  hand  placed  upon  the  tumor, 
and  perhaps  kneading  it  slightly,  will  often  feel  the  mass  pass  backwards 
along  the  line  of  the  colon,  until  it  finally  disappears.  Sometimes  it  is  lost 
before  the  observer  is  satisfied  that  it  has  gone,  or  he  thinks  it  has  gone,  but 
in  an  hour  or  two  it  reappears,  necessitating  a  repetition  of  the  insufflation 
or  enema;  it  is,  therefore,  difficult  to  be  quite  sure  that  the  intussusception 
is  completely  reduced  by  this  method.  Even  after  complete  reduction  the 
invagination  might  recur,  and  it  is,  consequently,  necessary  to  continue  the 
administration  of  opium  and  very  careful  feeding  for  two  or  three  days. 

Some  surgeons  prefer  euemata,  others  insufflate,  and  others  again  inject 
air  and  water ;  the  patient  should  be  completely  anaesthetized,  and  the  press- 
ure of  the  injection  upon  the  lower  end  of  the  invagination  should  be  main- 
tained for  ten  or  fifteen  minutes  before  failure  is  accepted.  Reduction  or 
rupture  of  a  gangrenous  invagination  would,  of  course,  be  fatal. 
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Should  the  method  not  succeed,  the  choice  of  further  treatment  lies 
between  morphia  and  suitable  diet,  in  the  hope  that  the  invagination  will 
slough,  laparotomy  with  a  view  to  reduction  or  resection  should  the  invagi- 
nation prove  irreducible.  With  regard  to  the  hope  of  sloughing,  Treves 
states  that  this  occurs  in  42  per  cent,  of  all  cases  ;  it  occurs  most  often  in 
the  tightest  strangulations — i.e.,  in  enteric  cases  (61  percent.) — least  often 
in  the  ileocecal  (20  per  cent.).  The  latter  is  the  common  form  in  children, 
and  during  the  first  year,  in  which  25  per  cent,  of  all  cases  occur,  the  intus- 
susceptum  is  cast  off  in  only  2  per  cent.,  and  between  the  second  and  fifth 
years  in  only  6  per  cent. ;  after  this  separation  of  the  intussusceptum  becomes 
much  more  frequent,  rising  to  38  per  cent,  before  ten  years,  and  to  46  per 
cent,  after  sixty  years  (Leichtenstern).  It  is  plain,  therefore,  that  a  child 
under  five  has  little  to  hope  from  sloughing ;  but  from  ten  onwards  the 
chance  would  seem  to  be  much  better.  Treves,  however,  shows  that  over 
40  per  cent,  of  the  patients  in  whom  sloughing  occurs  die  from  causes  con- 
nected with  the  process,  and  that  (excepting  young  children)  the  probability 
of  death  after  sloughing  increases  with  the  age  of  the  patient.  From  his 
figures  it  would  seem  that  from  eleven  to  forty  years  about  28  per  cent, 
of  untreated  cases  would  pull  through  ;  from  forty-one  to  sixty,  about  26 
per  cent. ;  and  from  sixty  onward,  about  6  per  cent.  Can  treatment  by 
laparotomy  show  better  results  ?  There  are  no  statistics  forthcoming  ;  but 
the  results  can  hardly  be  worse  than  those  of  expectancy  in  young  chil- 
dren, and  laparotomy  seems  to  have  met  with  fair  success.  In  adults,  also, 
most  surgeons  nowadays  would  operate.  Here  again  everything  depends 
upon  the  time  at  which  the  operation  is  undertaken;  if  done  within 
twenty-four  hours,  reduction  would  probably  be  an  easy  matter,  and  even  a 
young  child's  strength  would  not  be  exhausted ;  but  as  days  go  on,  many 
complications  may  arise  which  will  necessitate  enterectomy  when  the  patient 
is  much  weakened. 

In  the  attempt  to  reduce  an  intussusception,  Hutchinson  recommends 
pressure  on  the  sheath  just  beyond  the  apex  rather  than  traction  upon 
the  entering  gut — i.  e.,  it  is  better  to  try  to  draw  the  sheath  off  the  intus- 
susceptum rather  than  to  drag  the  latter  out  of  the  former. 

Foreign  bodies  and  gall-stones  causing  acute  obstruction  are  difficult  to 
treat,  because  they  not  infrequently  give  rise  to  severe  symptoms,  and 
then  move  on,  perhaps  to  become  again  impacted — perhaps,  even  after 
this  to  be  passed  per  anum.  Each  case  must  be  treated  on  its  own  merits. 
Opium  will  check  peristalsis  and  relieve  pain,  and  the  patient  must  be 
fed  by  enemata.  But  the  greatest  watchfulness  is  necessary  under  these 
conditions,  lest  operation  be  too  long  postponed,  not  only  because  the 
patient  is  becoming  exhausted,  but  because  an  impacted  gall-stone  may 
excite  intense  enteritis  (and,  perhaps,  peritonitis),  rendering  enterectomy 
necessary  where  enterotomy,  removal  of  the  stone,  and  subsequent  suture 
would  earlier  have  sufficed. 

(b)  Chronic  Obstruction. — In  cases  of  doubtful  diagnosis,  we  may 
often  hope  that  we  have  fecal  impaction  to  deal  with,  and  so  long  as 
this  is  possible,  treatment  suitable  to  it  should  be  adopted,  and  operative 
measures  postponed.    There  is  no  need  here  for  hasty  action. 

Fecal  Impaction. — Diet  calculated  to  leave  the  smallest  remainder  in 
the  intestine,  opium  to  relieve  colic,  regularly  given  large  enemata  of 
various  kinds  (p.  666),  and  perhaps  the  administration  of  laxatives  (p.  665) 
and  massage  should  be  employed  ;  electricity  and  doses  of  liquid  mercury 
may  also  be  tried.  Such  measures  will  often  temporarily  relieve  in  cases 
of  a  more  serious  nature.     If  in  spite  of  it  the  symptoms  endure  and 
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become  more  severe,  fecal  impaction  may  usually  be  set  aside  and  some 
operative  procedure  will  be  necessary  to  relieve. 

The  treatment  of  enterolith  causing  chronic  obstruction  will  be  that  of 
fecal  impaction,  unless  the  mass  be  in  the  rectum,  when  it  should  be  at  once 
broken  up  and  removed. 

Chronic  intussusception  is  the  next  cause  to  be  considered  clinically. 
Treatment  by  diet  and  opium  may  be  adopted,  but  separation  of  the  intus- 
susceptura  is  unlikely  to  take  place.  An  enema  or  inflation  may  reduce  the 
invagination,  but,  as  a  rule,  fails  to  do  so.  Now,  as  chronic  intussuscep- 
tion is  a  fatal  disease,  the  patient  will  have  to  decide  between  death  in 
perhaps  a  few  months,  and  enterectomy  with  the  establishment  of  an  arti- 
ficial anus  and  its  immediate  risks. 

When  fecal  impaction  and  chronic  intussusception  have  been  eliminated, 
the  obstruction  must  be  due  to  one  of  the  many  causes  included  under  sten- 
osis of  the  large  or  small  gut. 

Stenosis  of  the  large  gut,  causing  chronic  symptoms,  is  due  chiefly  to 
stricture,  or  to  compression  by  some  enlarged  organ  or  new  growth  external 
to  it.  The  latter  form  may  be  treated  by  rectifying  the  position  of  some 
displaced  organ,  opening  an  abscess,  changing  the  position  of  some  mobile 
tumor,  or  removing  it. 

Obstruction  from  stricture  has  been  treated  by  colotomy  above  the  nar- 
rowing. Most  commonly  this  is  in  the  rectum,  or  sigmoid  flexure,  and  left 
lumbar  colotomy  suffices  ;  but  if  there  is  doubt  as  to  the  position  of  the 
stricture,  or  it  is  certainly  above  the  points  mentioned,  do  right  lumbar 
colotomy.  If  it  is  doubtful  whether  the  obstruction  is  in  the  large  or  small 
gut,  operate  as  for. right  inguinal  colotomy,  and  examine  the  caecum  ;  if  it  is 
distended,  open  it ;  but  if  it  is  below  the  obstruction,  do  enterotomy. 

This  treatment  is  palliative  only,  but  may  be  considered  satisfactory  in 
cases  of  simple  stricture.  When,  however,  the  stricture  is  epitheliomatous, 
its  position  known,  and  the  case  not  obviously  unfavorable,  colectomy  is  cer- 
tainly indicated  (see  p.  668). 

Stenosis  of  the  small  gut  is  due  chiefly  to  traction  and  compression  by  adhe- 
sions acting  upon  one  or  many  coils,  true  stricture  being  much  less  common; 
similar  symptoms  are  caused  by  shrinking  of  the  mesentery,  tumors  com- 
pressing the  gut,  some  volvuli  of  the  small  gut,  and  rarely  by  gall-stones, 
foreign  bodies,  and  polypoid  new  growths. 

For  a  long  time  non-operative  treatment  will  often  succeed  ;  but  at  last 
the  obstruction  does  not  give  way  to  it.  Malignant  stricture  may  not 
uncommonly  be  diagnosed  and  localized  by  tumor.  A  foreign  body  or  gall- 
stone may  also,  perhaps,  be  recognized  and  localized  ;  the  presence  of  a 
compressing  tumor  may  be  made  out,  and  matting  or  bending  may  be 
strongly  suspected,  but  in  the  great  majority  of  cases  the  diagnosis  will  be 
very  doubtful  or  perfectly  open  ;  exploratory  laparotomy  alone  can  reveal 
the  cause  of  the  symptoms.  This  will  permit  the  treatment  of  all  the  above 
causes,  except  widespread  matting  and  shrinking  of  the  mesentery  which 
scarcely  admit  of  relief.  Stricture,  either  simple  or  malignant,  should  usually 
be  resected  ;  enterotomy,  removal  and  suture  of  the  wound  are  required  for 
foreign  body  and  gall-stone;  a  compressing  tumor  should  be  removed  if 
possible;  a  "bent"  coil  may  require  enterectomy;  a  few  adhesions  may  be 
separated,  but  matting  and  chronic  shrinking  peritonitis  should  not  be  sub- 
jected to  operation  if  they  can  be  recognized.  The  only  alternative  to  the 
above  treatment  is  a  blind  primary  enterotomy. 

(For  further  information  consult  Treves  on  Intestinal  Obstruction,  which 
has  been  largely  drawn  upon  in  the  above  article;  also  Fagge  in  Principles 
and  Practice  of  Medicine,  vol.  ii.) 
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CHAPTEK  XLII. 

SUEGICAL  DISEASES  OF  THE  ABDOMINAL  VISCERA. 

Gastro-intestinal  Tract. 

Foreign  Bodies  in  the  Stomach. — When  these  are  of  large  size — e.  g., 
a  mass  of  hair,  string,  etc. — or  pointed  or  irregular,  like  knives  and  forks, 
they  will  require  removal,  either  because  they  are  causing  obstruction  and 
dilatation  or  have  excited  inflammation  and  perhaps  adhesion  of  the  stomach 
to  the  abdominal  wall,  where  an  abscess  may  form  through  which  the  body 
may  escape  ;  or  because  perforation  of  the  peritoneum  or  of  other  viscera,  or 
passage  of  the  body  into  the  intestines,  is  feared.  Removal  is  effected  by 
gastrotomy — i.  e.,  cutting  iuto  the  stomach  without  establishing  a  fistula  (gas- 
trostomy, p.  559).  The  situation  of  the  body  is  ascertained  by  palpation  or 
by  an  oesophageal  bougie  used  as  a  probe  and  sound,  the  stomach  is  well 
washed  out  with  boracic  or  salicylic  lotion  (1  per  1000),  and  cut  down  upon 
in  the  left  linea  semilunaris  drawn  out  in  part,  packed  with  sponges,  aud 
opened  parallel  to  its  circular  fibres  sufficiently  to  allow  extraction  of  the 
body ;  then  the  wound  is  closed  with  two  rows  of  Lembert's  sutures,  the 
exposed  peritoneum  cleaned,  the  stomach  dropped,  and  the  parietal  wound 
sewn  up. 

Stenosis  of  the  pylorus  is  due  to  cancer  in  the  vast  majority  of  cases ; 
sometimes  to  fibroid  induration  affecting  this  region,  to  cicatrization  of 
gastric  ulcers,  or  very  rarely,  to  the  action  of  caustics. 

Symptoms  :  the  chief  are  pain  and  vomiting,  usually  some  time  after 
food,  of  "coffee  grounds"  or  frothy  fluid  containing  sarcinse  and  in  various 
stages  of  putrefaction;  anorexia,  offensive  eructations,  pyrosis,  melsenia,  con- 
stipation, and  wasting  are  more  or  less  constant.  The  stomach  is  found 
dilated,  and  its  wall  may  be  hypertrophied  or  thinned  ;  its  form  may  be 
evident,  especially  after  giving  an  effervescing  draught ;  its  peristalsis  may 
be  seen  and  its  percussion  note  recognized  even  down  to  the  pubes  and  high 
in  the  left  axilla.  A  tumor  is  as  a  rule  felt  in  cases  of  pyloric  stenosis, 
especially  from  cancer,  and  usually  in  the  right  hypochondrium  or  epigas- 
trium, but  it  may  be  in  the  iliac  fossa  or  pelvis  (Wilson  Fox)  or  in  the  left 
hypochondrium  (Fagge);  it  may  early  contract  adhesions  and  remain  con- 
cealed beneath  the  liver ;  tenderness  is  not  very  marked  as  a  rule.  Cancer 
is  said  to  be  a  good  deal  commoner  in  men  than  in  women,  and  occurs 
usually  after  forty. 

The  diagnosis  is  usually  clear,  but  may  be  very  difficult.  Ektasia  of  the 
stomach  may  rarely  occur  without  mechanical  obstruction  at  the  pylorus  or 
beyond  it.  The  tumor  has  been  mistaken  for  a  fecal  mass,  intussusception, 
aneurism,  enlarged  glands,  glandular,  omental,  ovarian,  or  uterine  tumors, 
floating  kidney  (Billroth),  the  spleen  (Cayley) — with  many  of  which  pain 
and  vomiting  may  occur.  Simple  stricture  is  recognized  by  its  long  history, 
usually  of  the  symptoms  of  chronic  ulcer,  and  often  by  its  early  commence- 
ment and  in  women.  The  prognosis  was  formerly  death  from  starvation, 
and  in  malignant  disease  it  remains  absolutely  fatal. 

Treatment  :  Pylorectomy. — After  numerous  experiments  on  animals  by 
many  observers,  who  showed  that  partial  or  even  complete  excision  of  the 
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stomach  was  not  necessarily  fatal,  Pean,  in  1879,  removed  a  cancerous 
pylorus,  the  patient  dying  on  the  fifth  day  ;  Rydygier  performed  a  similar 
operation  in  1880,  death  resulting  in  twelve  hours;  and  in  1881,  Billroth 
performed  pylorectomy  upon  a  woman  who  recovered  rapidly,  gained  flesh, 
and  returned  to  her  work,  but  died  of  recurrence  four  months  later.  The 
operation  of  pylorectomy  then  came  into  vogue,  and,  in  April,  1885,  Wins- 
low  Am.  Journ.  Med.  Sci,  from  which  these  data  are  taken)  found  61  cases 
recorded:  16  recovered  from  the  operation  and  44  died,  the  result  being 
unknown  in  1  case.  The  younger  and  stronger  patients  bore  the  operation 
best;  no  patient  recovered  when  the  operation  lasted  three  hours,  and  the 
duration  depends  upon  the  skill  of  the  operator — Billroth  is  the  quickest 
operator,  and  6  of  his  11  cases  recovered — and  the  difficulty  of  the  case. 
The  latter  varies  chiefly  with  the  adhesions,  the  existence  of  which  cannot 
be  detected  through  the  wall  and  not  always  immediately  with  the  hand 
upon  the  tumor.  Firm  adhesions  to  the  pancreas  should  negative  the  ope- 
ration, the  gland  bleeds  so  freely  and  is  so  liable  to  slough  and  pour  its  juice 
into  the  peritoneum  ;  almost  every  case  with  pancreatic  adhesions  died. 
Extensive  adhesions  to  the  transverse  colon,  requiring  much  stripping  of  the 
bowel  from  the  growth,  led  more  than  once  to  gangrene  of  the  gut,  so  that 
Czerny  proposed  to  excise  it  too.  Adhesions  were  present  in  the  great 
majority  of  cases,  and  enlarged  glands  were  still  more  frequent.  Colloid 
cancer  yielded  decidedly  better  results  than  undegenerate  cases. 

Of  55  cases  of  cancer,  41  died  from  the  operation,  in  1  the  result  is 
unknown,  and  13  recovered  ;  of  the  latter,  1  (colloid,  a  case  of  Wolfler)  was 
alive  nearly  4  years  after  the  operation,  with  recurrence  and  having  had 
one  recurrence  removed,  one  lived  27  years,  one  1?  year,  one  li  year,  and 
the  rest  either  died  within  twelve  months,  or  there  was  no  statement  on  the 
point.  Of  10  cases,  the  average  duration  of  life  was  sixteen  months  ;  no 
case  lived  two  years  without  recurrence.  The  very  high  mortality  in  the 
hands  of  good  surgeons,  the  often  short  respite  when  the  patient  recovers, 
the  apparent  impossibility  of  removing  all  the  disease  and  consequent  cer- 
tainty of  recurreuce,  and  the  impossibility  of  selecting  cases  free  from  adhe- 
sions, seem  certainly  to  show  that  the  operation  is  doomed  unless  results 
improve  when  cases  are  attacked  earlier.  In  6  cases  of  simple  stricture  half 
recovered  perfectlv.  The  causes  of  death  were :  Collapse  within  twenty-six 
hours  in  almost  50  per  cent,  of  the  cases,  then  peritonitis  from  gangrene  of 
the  colon  or  slipping  of  stitches  in  16 i  per  cent.,  inanition,  and  various 
relatively  infrequent  causes. 

Fig.  238. 


Bishop's  clamp,  for  enterectomy  or  pylorectomy. 


Operation. — Wash  out  the  stomach  well  with  boracic  or  salicylic  lotion. 
Use  a  median  incision,  if  possible,  or  one  in  the  semilunar  line  ;  transverse 
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and  oblique  have  often  been  employed.  At  once  examine  the  tumor  for 
adhesions,  if  there  are  many  to  the  pancreas,  or  if  enlarged  glands,  which 
cannot  be  removed,  are  found,  sew  up  the  wound  or  do  a  palliative  operation. 
If  the  case  is  favorable,  isolate  the  tumor  from  the  omenta,  which  are  to  be 
divided  between  double  ligatures  inside  the  main  vessels,  but  no  further  than 
is  necessary,  as  the  nourishment  of  the  cut  edges  will  depend  on  them.  Draw 
out  the  tumor,  place  a  sponge  beneath  it  over  the  wound,  and  apply  Bishop's 
clamp  (Fig.  238)  or  a  ligature  on  either  side.  Feel  for  the  edge  of  the 
growth  on  the  stomach  side,  and,  wide  of  its  margin,  cut  through  the  viscus, 
tying  vessels  as  they  bleed.  The  edge  may  be  very  difficult  to  define,  owing 
to  hypertrophy  of  the  muscular  coat ;  the  impression  received  by  the  finger 
must  be  corrected  by  that  on  the  eye  after  opening  of  the  viscus.  Remove 
with  sponges  anything  from  the  interior  of  the  stomach.  Now  close  the 
wound  in  the  viscus,  starting  from  the  small  curve,  until  an  opening  cor- 
responding to  that  of  the  duodenum  is  left  (Fig.  239)  ;  first  unite  the  edges 


Fig.  239. 


The  best  mode  of  uniting  the  stomach  and  duodenum  after  excision  of  the  pylorus  and  much  of  the  lesser 
curvature.    Three  Lembert's  sutures  are  in  position,    r,  duodenum  ;  s,  stomach. 

of  the  mucosa,  then  the  peritoneal  surfaces,  by  a  row  of  Lembert's  sutures, 
including  one-third  inch  of  peritoneum,  and  complete  by  a  second  row  of 
interrupted  suture  or  a  continuous  suture  ("  tier-suture"  of  Czerny). 

Now  cut  the  growth  free  from  the  duodenum,  tie  the  vessels,  and  unite 
the  cut  end  to  the  margins  of  the  aperture  left  near  the  great  curve  of  the 
stomach.  The  difficulty  is  with  the  posterior  halves  of  the  viscera.  The 
peritoneum  is  first  united  by  Lembert's  sutures  passed  from  the  cut  edge 
through  the  muscular  and  serous  coats  of  the  stomach,  then  from  behind 
through  the  serous  and  muscular  coats  of  the  duodenum,  and  tied  within 
(i.  e.,  from  the  front),  then  the  mucous  edges,  and,  lastly,  the  anterior  por- 
tions are  united  as  in  enterectomy  (Fig.  213).  All  the  posterior  sutures 
must  be  passed  and  then  all  tied  before  the  anterior  are  inserted.  Finally, 
examine  the  union  carefully,  disinfect  and  return.  Close  the  abdominal 
wound  as  usual,  and  feed  by  rectum  only  for  twenty-four  to  forty-eight 
hours ;  then  give  iced  milk  by  mouth.  Solid  food  has  usually  been  taken 
after  the  second  week. 

Gastrectomy  has  been  attempted  by  Connor,  of  Cincinnati ;  the  patient  died 
on  the  table. 

Gastroenterostomy  was  performed  by  Wolfler,  in  1881,  on  the  spur  of  the 
moment  in  a  case  in  which  he  found  pylorectomy  impossible.  He  raised  the 
nearest  loop  of  jejunum,  clamped  it,  made  a  13-inch  cut  along  its  free  edge 
and  a  corresponding  one  in  the  anterior  wall  of  the  stomach  near  its  greater 
curve,  and  united  the  margins  of  the  wounds.  The  patient  should  be  pre- 
pared as  for  pylorectomy.  Two  cases  have  died  of  kinking  of  the  gut  just 
beyond  the  fistula;  this  may  be  avoided  by  uniting  the  bowel  in  a  suitable 
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line  to  the  stomach  for  a  short  distance  below  the  fistula.  Barker,  in  a  suc- 
cessful case  (Brit.  Med.  Journ.,  Feb.  13,  1886),  at  first  made  the  incisions 
through  serous  and  muscular  coats  only,  then  united  the  peritoneum  pos- 
teriorly by  a  continuous  suture,  opened  the  mucous  membrane,  united  the 
anterior  edges  by  Czerny's  tier-suture,  and,  lastly,  raised  the  bowel  and 
applied  a  second  continuous  suture  posteriorly. 

The  operation  has  given  marked  relief.  It  has  been  done  17  times  for 
cancer  with  11  deaths,  many  of  the  cases  being  desperate  at  the  time  of  ope- 
ration ;  and  4  times  for  simple  stricture  with  1  death.  It  seems  probable 
that  this  operation  is  the  best  in  malignant  cases,  unless  the  subjects  are 
strong  and  the  disease  limited  ;  then  pylorectomy,  by  practised  hands,  seems 
justifiable.  In  cases  of  simple  stricture,  too,  its  results,  so  far  as  they  go,  are 
better  than  those  of  pylorectomy ;  moreover,  if  peptic  digestion  is  possible, 
it  may  occur. 

Duodenostomy,  or  the  formation  in  two  stages  of  a  fistula  into  the  first  part 
of  the  duodenum,  has  been  done  thrice,  the  cases  dying  of  inanition  within 
a  week  ;  two  were  for  fibrous  stricture.  It  is  difficult  on  the  dead  body  to 
attach  the  first  part  of  the  duodenum  to  the  abdominal  wall,  but  when  the 
pylorus  is  lowered  by  cancer  the  difficulty  disappears  (Southam,  Brit.  Med. 
Journ.,  vol.  i.  1884). 

Jejunostomy,  or  the  formation  of  a  fistula  leading  into  the  beginning  of 
the  jejunum,  was  performed  by  Robertson,  in  1883  (Brit.  Med.  Journ.,  Feb. 
21, 1885),  and  later  by  Golding  Bird  and  Pearce  Gould  (ibid.,  Dec.  5, 1885). 
The  operation  gave  satisfaction  to  the  operators,  though  the  patients  died 
early  from  exhaustion.  The  objection  to  both  this  and  duodenostomy  would 
probably  be  trouble  from  escape  of  juices.  Jejunostomy  is  easier  than  either 
gastroenterostomy  or  duodenostomy. 

Digital  divulsion  of  the  pylorus  was  performed,  in  1882,  by  Loreta,  of 
Bologna,  who  has  operated  4  times.  Up  to  February,  1885,  Winslow  found 
2  other  cases;  3  lived,  2  died,  and  1  was  doing  well  (third  day).  Loreta 
makes  a  five-  or  six-inch  cut  parallel  to  the  right  ribs,  draws  out  and  opens 
the  stomach  near  the  pylorus,  passes  one  forefinger  through  the  stricture, 
then  the  other,  and  separates  them  forcibly  till  the  orifice  measures  about 
three  inches.  The  wounds  are  then  closed  as  usual.  The  operation  is  ap- 
plicable only  to  simple  strictures.  It  takes  thirty  to  fifty  minutes,  and 
shock  is  slight;  there  is  no  fistula;  nourishment  is  soon  taken,  flesh  gained 
rapidly,  and  a  report  on  two  cases  about  a  year  after  operation  described  the 
cure  as  perfect  and  permanent.  It  would  be  satisfactory,  however,  to  have 
a  further  account,  as  we  cannot  but  fear  that  contraction  will  recur.  The 
operation  has  been  applied,  also,  to  short  cicatricial  stenosis  of  the  cardia. 

Recurrent  Typhlitis. — In  a  case  in  which  a  man  was  frequently  in- 
capacitated from  active  work  by  attacks  of  acute  typhlitis,  Charters  Symonds, 
at  the  instigation  of  the  late  Dr.  Mahomed,  cut  down  upon  the  appendix 
and  found  it  to  contain  a  fecal  caculus,  which  he  removed,  with  the  result 
that  the  man  was  completely  relieved. 

Fecal  Fistula  and  Artificial  Anus. — When  part  of  the  intestinal 
contents  escape  through  a  skin  opening  the  patient  is  said  to  have  a  "  fecal 
fistula  ;"  when  the  whole,  an  "artificial  anus."  The  causes  are:  injury, 
wounding  abdominal  wall  and  gut  and  causing  direct  adhesion  of  the 
peritoneal  edges  or  formation  of  a  fecal  abscess  which  opens  through  the 
superficial  wound  ;  ulceration  of  the  gut  causing  adhesion  to  the  abdominal 
wall  and  perforation,  or  fecal  abscess  opening  on  the  surface;  a  circum- 
scribed suppurative  peritonitis  may  burst  both  on  the  gut  and  skin  surface ; 
gangrene  of  the  gut,  from  strangulation,  which  is  by  far  the  commonest 
cause  ;  lastly,  cancer  of  the  bowel.    Seats:  usually,  the  femoral  or  inguinal 
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rings,  less  often  the  navel ;  other  points  much  less  common.  The  anatomy 
varies:  (1)  There  is  an  aperture  in  the  skin  leading  into  a  short  sinus,  lined 
by  granulation  tissue,  at  the  bottom  of  which  the  intestine  with  a  hole  in  its 
side  is  adherent,  in  the  form  of  an  arch,  to  the  abdominal  wall ;  a  catheter 
or  finger  passes  towards  the  anus  almost  as  easily  as  towards  the  mouth.  In 
this  form  a  small  area  of  the  wall  has  sloughed,  only  part  of  the  bowel  con- 
tents escape,  and  the  tendency  is  to  heal.  (2)  The  aperture  in  the  skin  has 
a  more  or  less  protruding  margin  of  bright  red  mucous  membrane ;  a  catheter 
passes  easily  towards  the  mouth,  but  only  with  difficulty  is  the  way  towards 
the  anus  found,  because  a  valvedike  fold  ("  spur  ")  intervening  between  the 
two  apertures  is  driven  over  the  latter  by  the  pressure  of  feces  escaping  from 
the  upper  opening;  the  "spur"  maybe  visible  in  the  skin-opening.  The 
upper  and  lower  portions  of  intestine  lie  side  by  side  as  they  approach  the 
aperture,  and  either  the  greater  part  of  the  circumference  of  a  short  segment 
of  gut  has  sloughed  and  the  bowel  has  become  sharply  bent,  or  a  coil  of  some 
length  has  separated,  leaving  two  distinct  ends  of  intestine  in  the  aperture ; 
the  spur  is  formed  by  the  projecting  mesenteric  side  of  a  bent  coil,  or  by  the 
contiguous  walls  of  the  two  pieces  of  bowel  which  open  on  the  surface.  All 
feces  escape  by  the  wound  in  this  case.  It  is  obvious  that  there  is  no  line 
between  this  form  and  that  first  mentioned  ;  the  bowel  may  form  an  angle 
of  any  degree  of  acuteness,  and  the  prominence  of  the  spur  varies  propor- 
tionately, as  also  does  the  escape  of  feces.  (3)  A  long  sinus  may  lead  among 
coils  of  bowel  to  the  intestinal  opening.  The  skin  round  the  opening  is 
always  more  or  less  irritated.  In  all  cases  the  bowel  below  the  opening 
tends  to  contract  and  atrophy. 

Complications. — Prolapse  of  mucous  membrane  or  bowel  is  common  from 
the  upper  end,  and  is  usually  easily  reducible;  it  may  become  strangulated, 
greatly  swollen  and  gangrenous,  or  be  irreducible  from  adhesions  between 
the  serous  surfaces  of  prolapsed  bowel  or  from  fibroid  thickening.  Not  un- 
commonly the  skin-opening  becomes  strictured,  causing  constipation  and 
even  vomiting,  dilatation  of  the  upper  end  of  the  bowel,  and  more  complete 
occlusion  by  pressure  of  the  lower. 

The  diagnosis,  even  of  fistula,  is  usually  easy,  but  may  be  difficult  when 
the  opening  in  the  gut  is  very  small  and  an  abscess  is  present ;  the  discharge 
is  chiefly  pus,  and  the  smell  may  be  feculent  without  communication  with 
the  gut ;  escape  of  flatus  and  the  presence  of  bits  of  food  in  the  discharge 
must  be  looked  for.  Recognition  of  the  part  of  the  gut  affected  depends 
upon  the  nature  of  the  discharge,  the  effect  of  eating  upon  it,  and  the  situa- 
tion of  the  skin-opening.  An  anus  high  up  causes  wasting  and  scanty  urine ; 
in  the  colon  it  has  no  such  effect. 

Treatment. — For  about  three  months  in  all  cases,  except  those  of  jejunal 
fistula  in  which  resection  and  immediate  suture  of  the  bowel  have  not  been 
adopted,  it  is  usual  to  wait  and  allow  the  patient  to  regain  health,  the  ad- 
hesions about  the  wound  to  become  firm,  and  septic  inflammation  to  pass 
away.  During  this  period,  in  many  cases  of  fistula  the  discharge  will  become 
manifestly  less,  and  the  opening  will  contract  or  even  close.  In  this  case 
before  the  end  of  the  time  mentioned  the  actual  cautery  may  from  time  to 
time  be  applied  to  the  edge  of  the  sinus  to  cause  it  to  granulate  freely,  and  a 
suitable  dressing  may  be  worn  beneath  the  pad  of  an  ordinary  truss  to  pre- 
vent the  exit  of  fecal  matter.  The  patient  should  be  kept  at  rest  in  bed 
with  the  limb  fixed  upon  a  Thomas's  hip-splint  if  the  opening  is  in  the  groin  ; 
and  a  diet  which  leaves  little  residue  should  be  given.  The  action  of  the 
cautery  may  be  aided  by  the  insertion  during  full  granulation  of  a  stout 
silver  wire  button-suture  to  hold  the  walls  in  contact,  the  patient  being  fed 
by  enemata  during  the  experiment.    When  thus  cured  the  bowel  usually 
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remains  adherent  beneath  the  scar,  but  the  traction  of  the  mesentery,  and 
movements  of  the  intestines  may  lengthen  the  adhesions,  which  are  often 
very  limited,  or  even  sever  them  when  healing  has  occurred  early. 

If  there  be  no  sign  of  improvement  in  three  months  the  patient  should  be 
anaesthetized,  and  the  anus  carefully  examined  with  two  silver  catheters,  or 
with  a  finger,  to  ascertain  the  presence,  prominence,  and  depth  from  the  sur- 
face of  the  spur  ;  also,  in  cases  coming  later  under  notice,  the  amount  of 
contraction  of  the  lower  segment.  Care  must  be  taken,  especially  when  the 
finger  is  used,  not  to  break  down  the  adhesions,  and  any  notching  of  the 
margin  must  be  limited. 

The  first  thing  to  do  is  to  get  rid  of  the  spur;  this  is  usually  done  by 
clamping  it  with  Dupuytren's  "enterotome" — really  a  pair  of  forceps — 
which  is  put  on  rather  loosely  at  first  and  cautiously  tightened  from  day  to 
day  ;  it  comes  away  in  about  a  week,  bringing  a  piece  of  septum  in  its  grasp. 
It  sometimes  excites  vomiting  and  constipation,  but  the  danger  is  septic 
peritonitis.  Von  Isussbaum  estimates  the  mortality  of  this  method  as  three 
to  four  per  cent.,  and  the  success  as  sixty-six  per  cent.  Mitchell  Banks  has 
recently  successfully  employed  elastic  pressure  on  the  spur  by  means  of  a 
large  rubber  tube  thrust  into  the  bowel  on  either  side  of  it,  the  tube  being 
fixed  by  a  string  through  the  anus;  he  kept  it  in  for  a  week  at  a  time  on 
two  or  three  occasions,  and  in  three  months  the  fistula  was  healed. 

Once  the  spur  is  destroyed  many. cases  get  well  in  the  course  of  a  few 
weeks  or  months,  or  the  patient  may  be  satisfied  with  the  relief  a  pad  under 
a  truss  gives.  But  a  more  rapid  cure  being  usually  desirable,  the  cautery 
is  used  ;  or  the  edges  are  pared  and  brought  together,  two  hemi-elliptical 
cuts  being  made  at  a  little  distance  from  the  anus  to  permit  their  approxima- 
tion ;  or  the  skin  around  the  anus  is  removed  by  two  hemi-elliptical  cuts, 
one  of  which  lies  close  to  the  aperture,  the  other  at  |-1  inch  away  ;  parallel 
to  the  former,  1  J— 2  inches  distant,  a  longer  cut  is  made,  and  the  strip  of  skin 
included  between  the  two  is  raised,  glided  so  as  to  cover  the  aperture,  and 
attached  to  the  raw  edge  on  the  opposite  side  of  it,  a  raw  surface  being  left 
on  the  flap  side ;  a  flap  may  be  twisted  to  cover  the  opening  ;  or,  lastly,  the 
abdomen  may  be  opened,  the  bowel  dissected  from  its  adhesions,  closed,  and 
dropped  into  the  cavity.  This  operation  is  decidedly  the  most  serious ;  its 
mortality  has  been  at  least  25  per  cent.,  but  otherwise  it  has  been  a  decided 
success.  The  first  step  is  to  cleanse  the  anus  thoroughly  with  a  sharp  spoon, 
and  1  in  20  carbolic  or  1  in  500  sublimate  lotion  well  scrubbed  in  ;  a  finger 
is  then  passed  into  the  upper  opening,  carefully  cut  down  upon  in  the  most 
convenient  direction,  and  the  bowel  clamped  with  rubber-sheathed  forceps ; 
the  peritoneum  is  opened  sufficiently  to  allow  the  adhesions  which  bind  the 
bowel  to  the  wall  to  be  dissected  through,  some  enlargement  of  the  wound 
over  the  descending  piece  being  probably  required.  If  the  opening  be  small 
and  lateral,  it  may  be  closed  by  suture  ;  but  when  this  operation  is  performed 
it  will  usually  be  necessary  to  resect  the  ends  of  the  bowel  and  a  wedge- 
shaped  piece  of  mesentery,  and  to  suture  the  parts,  as  directed  at  p.  612. 
The  abdominal  wound  is  then  closed  carefully  with  buried  sutures.  In  the 
case  of  femoral  hernia,  instead  of  dividing  Poupart's  ligament  to  enlarge  the 
opening,  laparotomy  should  be  done  close  above  and  parallel  to  the  liga- 
ment. The  above  operation  was  done  by  Czerny  in  two  cases  of  artificial 
anus  in  irreducible  hernia?,  a  "  radical  cure  "  being  performed  at  the  same 
time. 

In  all  the  above  modes  of  treatment  it  is  most  important  to  fix  the  limb 
on  a  Thomas's  hip  splint,  to  maintain  light  uuiform  pressure  with  wool  over 
the  wound,  to  have  the  bowels  well  cleared  some  hours  before  starting,  and 
to  limit  greatly  the  food  by  mouth  and  make  up  with  rectal  feeding. 
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In,  old  cases,  when  the  descending  bowel  requires  dilatation,  this  would 
probably  be  best  effected  by  the  wearing  in  it  of  a  sausage-shaped  India- 
rubber  bag,  blown  up  after  introduction  ;  it  would  be  easy  to  cause  this  also 
to  make  pressure  on  the  spur  as  in  Banks's  plan. 

Other  fecal  fistulce  than  the  above  occur:  either  small  or  large  gut  may 
open  into  the  bladder,  uterus,  or  vagina,  or  two  portions  of  the  alimentary 
tract  may  communicate  and  cause  anomalous  symptoms,  e.  g.,  vomiting  of 
fsex.  The  suffering  and  wasting  in  these  cases  often  justify  laparotomy  with 
a  view  to  separation  and  suture  of  the  communicating  viscera,  provided  that 
the  fistula  is  not  due  to  cancer  and  that  there  is  no  reason  to  suspect  general 
matting  of  the  bowels. 

The  Kidneys. 

Malformations  and  misplacements  of  the  kidney  have  acquired  more 
surgical  importance  since  operative  interference  in  renal  disease  has  been 
undertaken. 

One  kidney  may  be  absent,  or  so  extremely  small  as  to  be  practically 
absent.  Much  more  often  a  kidney  weighs  one  to  two  ounces,  such  gland 
structure  as  it  possesses  being  healthy,  in  which  case.it  is  very  doubtful 
whether  it  would  serve  the  purposes  of  life  if  the  other  were  removed. 
Again,  the  two  kidneys  may  be  more  or  less  completely  fused  ;  they  most 
usually  form  a  horseshoe-shaped  mass,  jthe  two  organs  being  united  by  their 
lower  extremities,  and  placed  symmetrically  but  closer  than  normal  to  the 
spine.  Less  commonly  the  kidneys  are  more  intimately  blended,  even  the 
pelvis  and  ureters  uniting;  the  mass  thus  formed  is  usually  found  in  front 
of  the  spine. 

As,  from  the  point  of  view  of  nephrectomy,  atrophy  of  one  kidney  has  the 
same  effect  as  congenital  absence,  we  may  mention  here  that,  as  a  result  of 
chronic  interstitial  nephritis,  the  pi'esence  of  a  calculus  in  the  pelvis  in  some 
cases,  and  obstruction  of  various  kinds  to  the  escape  of  the  urine  from  the 
pelvis,  atrophy  of  renal  substance  may  be  very  complete.  But  in  many  or 
these  cases,  the  previous  history  and  the  results  of  examination  of  the  patient 
will  reveal  the  true  state  of  matters,  whereas  in  congenital  absence  there  are 
no  such  helps. 

Morris  {Surgical  Diseases  of  the  Kidney,  p.  68)  shows  that  congenital 
absence  or  rudimentary  development  of  a  kidney  occurs  1  in  3000-4000 
cases;  horseshoe-kidney  1  in  1600;  1  more  completely  fused  kidney  in  8178; 
whilst  59  kidneys  were  small  or  atrophied  among  the  latter  8178  cases. 

As  to  misplacement,  we  have  already  noted  that  in  cases  of  complete 
fusion  the  renal  mass  usually  occupies  the  midline.  When  there  is  only 
one  kidney  it  may  either  occupy  one  loin  or  be  displaced  ;  and  when  there 
are  two  kidneys,  one  may  be  displaced,  and  is  often  malformed.  The 
ordinary  displacement  is  towards  the  sacro-iliac  synchondrosis,  but  the  kid- 
ney may  pass  further  into  the  pelvis,  sometimes  giving  rise  to  great  pain 
during  menstruation  and  to  obstruction  in  parturition,  or  into  the  iliac 
fossa.  In  these  situations,  and  in  the  midline,  a  single  or  fused  kidney  may 
be  felt,  either  fixed  or  movable,  and  occasion  the  suspicion  that  some  tumor 
is  growing.  Should  the  mass  possess  a  reniform  outline,  especially  a  hilum, 
this  is  important  in  the  diagnosis,  but  it  is  often  absent;  the  sickening  pain 
which  handling  a  kidney  induces  is  said  to  be  as  characteristic  as  testicular 
pain,  and  watching  will  show  that  no  increase  occurs.  Morris  suggests  that 
examination  of  the  urine  after  free  handling  might  reveal  some  change — 
e.  g.,  albumen  or  microscopic  blood. 

Movable  and  Floating  Kidneys. — The  distinction  between  these  is 
anatomical :  a  movable  kidney,  which  is  pretty  common,  is  so  loosely  con- 
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nected  with  surrounding  parts,  that  it  moves  sufficiently  freely  behind  the 
peritoneum  for  its  movements  to  produce  symptoms  and  to  be  perceived  by 
examining  hands  [the  kidney  always  moves  a  little  with  the  diaphragm,  as 
may  be  seen  when  it  is  exposed] ;  a  floating  kidney  is  one  which  has  a 
mesonephron,  or  fold  of  peritoneum  like  the  mesentery,  and  is  excessively 
rare.  But,  clinically,  the  movements  of  a  kidney  behind  the  peritoneum 
may  be  so  extensive  that  it  is  impossible  to  distinguish  such  from  one  with  a 
mesentery,  and  it  is  conceivable  that  a  normally  placed  kidney  might,  on 
becoming  very  movable,  acquire  a  mesentery,  in  which  case  there  would  be 
no  real  difference  between  the  movable  and  floating  varieties.  At  the  bed- 
side, therefore,  kidneys  which  only  slip  in  and  out  or  up  and  down  are  called 
"  movable,"  whilst  those  which  make  wider  excursions,  so  as  to  be  found 
even  in  contact  with  the  anterior  abdominal  wall,  at  some  distance  from  the 
loin,  are  called  "  floating." 

Kidneys  which  move  abnormally  are  much  more  common  in  women  than 
in  men.  They  are  frequently  attributed  to  some  shake,  blow,  or  violent 
effort,  and  are  distinctly  related  to  parturition,  which  causes  not  only  violent 
straining,  but  also  laxity  of  the  abdominal  wall ;  emaciation  and  loss  of 
perineal  fat,  congenital  deficiency  of  this  tissue,  and  conditions  like  hydro- 
nephrosis, calculus,  or  new  growths,  which  increase  the  weight  of  the  kidney, 
are  other  causes. 

The  symptoms  vary  from  slight  discomfort  to  absolutely  disabling  suffer- 
ing, and  the  most  movable  kidneys  are  by  no  means  always  those  which 
cause  the  most  severe  symptoms.  There  is  a  feeling  of  weight  or  dragging 
often  amounting  to  real  pain  in  the  loin,  with  occasional  severe  attacks 
resembling  renal  colic;  sometimes  also  there  is  a  feeling  of  something  moving 
in  this  region  ;  with  these  abnormal  sensations,  attacks  of  vomiting,  obscure 
dyspeptic,  hysterical,  and  hypochondriacal  symptoms  occur.  The  urine  is 
normal,  unless  the  kidney  is  diseased.  To  make  a  physical  examination  of 
the  kidney,  let  the  patient  lie  on  the  back,  with  well-bent  hips  ;  engage  him 
in  conversation,  or  make  him  breathe  deeply  through  the  open  mouth,  place 
one  hand  beneath  the  loin,  the  other  in  the  iliocostal  space  in  front,  and  let 
them  work  towards  each  other.  The  lower  end  of  a  normal  kidney  can  often 
thus  be  felt,  apparently  fixed  ;  but  in  the  conditions  we  are  now  considering, 
it  will  slip  in  and  out  or  up  and  down,  or  its  mass  will  be  felt  more  or  less 
close  to  the  abdominal  wall,  more  or  less  freely  movable  about  a  point  deep 
in  the  loin  to  which  its  pedicle  is  attached.  This  fact,  with  the  shape, 
solidity,  fixed  size,  and  peculiar  sensations  excited  by  handling  the  kidney, 
are  the  chief  points  of  distinction  between  a  movable  kidney  and  mesenteric 
or  omental  cysts  and  tumors,  pedunculated,  uterine,  and  ovarian  tumors, 
fecal  masses,  distended  gall-bladders  (very  frequently  mistaken,  L.  Tait), 
and  other  less  common  intra-abdominal  masses.  But  misplaced  kidneys  may 
be  movable,  and  cannot  then  be  pressed  into  the  loin,  and  the  shape  may 
not  be  characteristic,  and  the  points,  other  than  renal  pain,  are  often  of 
little  value.  Many  cases  of  movable  kidney  require  no  treatment  other 
than  such  simple  measures  as  avoiding  certain  forms  of  exercise,  relieving 
constipation,  resting  during  menstruation,  when  the  symptoms  are  usually 
worse,  and  so  forth.  Other  cases,  again,  are  rendered  comparatively  com- 
fortable by  some  form  of  belt,  of  which  the  best  probably  is  made  of 
elastic,  fits  the  abdomen  closely,  and  has  an  India-rubber  air-pad  fixed  so 
as  to  press  the  kidney  back  into  the  loin.  When  these  measures  fail, 
there  remain  Hahn's  operation  of  suturing  the  kidney  into  position  (see 
"Nephrorrhaphy  "),  and  nephrectomy  (q.  v.).  The  latter  should  be  done  only 
after  Hahn's  operation  has  failed,  or  when  the  movable  kidney  is  diseased 
in  such  a  way  as  to  justify  the  operation,  its  fellow  being  presumably  capa- 
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ble  of  supporting  life  ;  the  presence  of  a  mesonephron  would  not  justify  it 
in  the  first  instance.  Lumbar  nephrectomy  should  be  chosen  as  being  least 
fatal,  but,  as  Morris  {Surgical  Diseases  of  the  Kidney)  points  out,  this  opera- 
tion requires  that  the  diagnosis  should  be  absolutely  certain,  lest  a  healthy 
kidney  be  removed,  and  some  tumor — the  real  cause  of  the  symptoms — be 
left. 

Renal  Calculus. — Crystals  of  uric  acid  or  oxalate  of  lime  often  form  in 
the  pelvis  of  the  kidney,  and  in  most  cases  pass  down  the  ureter  to  the 
bladder,  and  are  thence  discharged — the  crystals  of  uric  acid  appearing  at 
once  "  like  cayenne  pepper  "  at  the  bottom  of  the  chamber,  and  being  known 
as  "  gravel."  But  in  some  cases  these  substances  do  not  remain  discrete 
crystals,  but  are  deposited  round  one  or  several  nuclei,  and  form  calculi 
either  in  the  kidney  substance,  or,  much  more  commonly,  in  a  calyx,  or  in 
the  pelvis,  in  the  latter  case  often  sending  branching  offsets  into  the  calyces 
(dendritic  calculus).    Phosphatic  calculi  are  unusual  in  the  kidney. 

The  symptoms  are  much  more  marked  when  the  stone  is  loose  in  the 
pelvis  than  when  it  is  fixed  in  a  calyx  or  in  the  substance  of  the  kidney. 
They  are  those  of  pyelitis,  the  mucosa  of  the  pelvis  being  mechanically  irri- 
tated, and  include  pain  in  the  loin,  varying  from  a  dull  ache  to  the  most 
excruciating  agony,  having  a  marked  tendency  to  shoot  toward  the  groin, 
testicle,  labium,  and  inner  part  of  the  thigh,  and  brought  on  or  aggravated 
by  movement,  especially  jolting ;  the  more  severe  attacks  of  pain  (renal 
colic)  are  accompanied  by  more  or  less  faintness,  nausea,  perhaps  vomiting, 
and  sometimes  by  retraction  of  the  testis ;  the  frequency  of  micturition  is 
almost  always  increased,  and  during  attacks  of  pain  may  be  incessant  and 
accompanied  by  scalding  ;  the  urine  usually  contains  an  excess  of  mucus 
or  muco-pus,  and  the  microscope  often  reveals  the  presence  of  the  tailed 
epithelial  cells  of  the  pelvis,  and  of  red  blood  corpuscles,  especially  after 
jolting  or  handling  of  the  loin;  the  guaiacum  test  may  also  be  used  to  detect 
blood,  but  in  some  cases  the  urine  is  smoky  or  deeply  blood-stained.  The 
urine,  when  the  patient  is  seen,  may  contain  "gravel"  or  crystals  of  oxalate 
of  lime,  or  there  may  be  a  history  of  the  passing  of  gravel,  or  of  one  or 
more  small  calculi,  wkh  symptoms  of  renal  colic ;  but  these  points  are 
often  absent.  Sooner  or  later  suppuration  of  the  pelvis  is  almost  always 
produced;  the  urine  remains  acid,  and,  if  the  ureter  be  not  obstructed, 
a  deposit  of  pus  will  be  found  in  the  urine;  it  is  a  common  symptom 
for  the  pus  to  vary  in  amount,  or  even  to  disappear  for  a  time,  only  to  reap- 
pear in  greater  quantity  upon  the  removal  of  some  obstruction  to  its  escape 
from  the  pelvis ;  and  its  diminution  or  disappearance  is  accompanied  by 
aggravation  of  the  renal  pain,  owing  to  increased  tension  in  the  kidney,  by 
fever,  and,  perhaps,  rigors.  Under  the  action  of  this  pressure,  the  kidney 
often  dilates,  and  ultimately  forms  a  tumor  in  the  loin  (pyonephrosis).  By 
manual  examination  this  tumor  will  be  detected,  but,  still  earlier,  the  renal 
region  will  be  found  tender  ;  pain  will  be  induced  by  full,  active  flexion  of 
the  hip  as  the  patient  lies  on  his  back,  owing  to  pressure  of  the  thickened 
psoas  on  the  kidney,  and  constipation,  to  which  the  tendency  is  often  great, 
increases  the  discomfort.  Cases  are  recorded  in  which  renal  calculi  have 
been  felt,  and  been  caused  to  grate  upon  each  other ;  and  stones  have  several 
times  been  struck  by  an  aspirator  needle  introduced  at  the  level  of  the  first 
lumbar  spine,  just  outside  the  erector,  and  passed  straight  forward  or  slightly 
inwards. 

If  a  stone  get  into  the  ureter,  and  be  passed  along  it,  the  symptoms  are 
those  of  the  most  intense  renal  colic. 

The  diagnosis  must  be  made  from  gall-stones  and  biliary  colic  without 
jaundice  (stone  in  cystic  duct),  by  the  more  distinct  localization  of  pain  in 
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the  loin  and  shooting  to  the  groin,  by  increased  frequency  of  micturition, 
aud  often  by  hematuria ;  from  movable  kidney  by  the  non-detection  of 
mobility  ;  from  septic  pyelitis,  by  the  absence  of  cause  for  this  or  of  symp- 
toms of  surgical  kidney  ;  from  tubercular  pyelitis,  by  the  absence  of  tubercle 
elsewhere,  usually  by  the  stronger  health,  and  differences  in  the  urine  may 
help;  from  typhlitis,  by  the  higher  seat  of  the  tumor,  tenderness,  and 
absence  of  fever;  from  lumbago,  by  the  unilateral  distribution  of  the  pain. 
In  severe  doubtful  cases  the  kidney  must  be  cut  down  upon  and  explored 
with  a  darning-needle  held  firmly  in  a  needle-holder. 

Treatment. — During  the  descent  of  a  renal  calculus,  opium  must  be 
freely  administered,  and  mustard  poultices  or  belladonna  fomentations  be 
frequently  applied  to  the  painful  region ;  if  these  means  fail,  relief  may  be 
given  by  the  inhalation  of  chloroform.  Large  enemata  of  warm  water  may 
relieve  the  pain,  by  relaxing  spasm  of  the  ureter.  If  the  stone  does  not  de- 
scend, medical  means  may  be  first  tried  with  a  view  to  dissolving  it,  or  so 
reducing  its  size  as  to  admit  of  its  passage  along  the  ureter.  If  the  calculus 
be  uric  acid,  it  may  possibly  be  dissolved  by  keeping  the  urine  continuously 
alkaline  by  the  administration  of  the  citrate  or  acetate  of  potash — grs.  xl-1 
every  three  hours,  in  aqua  3'iij-iv,  for  an  adult  (Roberts).  If  these  means 
with  rest  do  not  relieve  the  symptoms,  or  if  the  patient  must  lead  an  active 
life,  the  question  of  removal  of  the  calculus  by  nephrolithotomy  (q.  v.)  must 
be  entertained  ;  and  this  operation  becomes  one  of  emergency,  and  obligatory 
in  case  of  anuria  resulting  from  impaction  of  a  calculus  in  the  ureter  of  a 
kidney,  of  which  the  fellow  is  already  hors  de  combat  from  a  similar  or  some 
other  cause.    The  kidney  last  affected  should  first  be  examined. 

When  the  kidney  is  suppurating  and  swollen,  nephrotomy  and  drainage, 
with  search  for  and  removal  of  the  calculus,  if  found,  must  first  be  done  (see 
"Pyonephrosis");  and  nephrectomy  is  required  in  cases  in  which,  though 
careful  examination  of  the  exposed  kidney  by  fingers  passed  in  front  of  and 
behind  it  and  by  a  needle  fails  to  detect  a  stone,  the  patient's  sufferings  are 
sufficiently  severe  to  justify  the  measure,  and  are  apparently  due  to  a 
morbid  condition  of  the  kidney.  In  a  few  cases  this  operation  has  been 
practised  and  a  calculus  found  on  laying  open  the  kidney  (Morris,  Med. 
Chir.  Trans.,  1884). 

Pyonephrosis  implies  dilatation  of  the  renal  pelvis  and  of  the  kidney 
itself  by  the  accumulation  of  pus  within  them  ;  the  most  common  causes  of 
this  condition  are  calculus  and  tubercle;  chronic  obstruction  in  the  lower 
urinary  tract  with  cystitis  and  decomposition  of  the  urine  may  lead  to  some 
dilatation  and  suppuration  of  the  pelvis  of  the  kidney,  but  such  conditions 
do  not  commonly  give  rise  to  sufficient  dilatation  to  constitute  pyonephrosis. 
As  already  said,  hydronephrosis  may  at  any  time  pass  into  pyonephrosis. 
The  presence  of  a  calculus  in  the  pelvis  of  the  kidney  at  first  sets  up  a 
superficial  inflammation  with  desquamation  of  the  epithelium  ;  later  on  sup- 
puration takes  place,  and,  if  the  pus  can  find  a  ready  vent  by  way  of  the 
ureter,  dilatation  does  not  occur;  but  it  frequently  happens  that  the  stone 
causes  partial  or  complete  obstruction  to  the  exit  of  the  pus,  which  conse- 
quently accumulates  in  the  pelvis  of  the  kidney  and  causes  dilatation  of  it; 
the  obstructing  cause  may  be  temporarily  removed,  and  then  a  free  dis- 
charge of  pus  escapes ;  this  is  a  symptom  which,  if  it  occur  from  time  to 
time,  the  urine  being  acid  and  clear,  or  containing  but  little  pus  in  the 
interval,  is  practically  diagnostic  of  pyonephrosis  affecting  one  kidney.  The 
accumulation  of  pus  later  on  gives  rise  to  atrophy  and  flattening  of  the  pyra- 
mids, and,  finally,  absorption  of  the  cortex,  so  that  nothing  remains  but  a 
single  or  multilocular  sac  containing  pus. 
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Symptoms. — At  first  those  of  pyelitis  (p.  686),  with  fever  and  commonly 
rigors ;  emaciation  ;  and,  sooner  or  later,  an  obscurely  fluctuating,  more  or 
less  painful,  tender  tumor  appears  in  the  loin,  extending  backwards  to  the 
erector  spinas,  having  the  colon  in  front  of  it,  and  dull  on  percussion.  If 
left  to  take  its  own  course,  the  pus  may  point  toward  the  loin  or  burst  into 
the  colon,  or  rarely  into  the  stomach,  duodenum,  left  lung,  or  peritoneum. 

Treatment. — There  is  no  medical  treatment  which  is  of  any  avail  in 
pyonephrosis,  and  it  is  most  important  that  efficient  surgical  means  should 
be  adopted  before  the  renal  substance  is  entirely  destroyed.  Aspiration  is 
of  no  value  as  a  curative  measure,  though  as  a  means  of  diagnosing  the 
presence  of  pus,  and  possibly  by  a  lucky  chance  striking  a  stone,  it  is 
valuable.  Nephrotomy  (q.  v.),  drainage,  and,  if  a  stone  be  found,  its  re- 
moval, is  the  proper  treatment ;  it  is  possible  that  after  this  the  wound  may 
close  up  and  a  cure  result,  with,  however,  more  or  less  destruction  of  kidney 
substance.  If  the  wound  fail  to  close  it  may  be  necessary  to  remove  the 
kidney,  but  in  all  cases  it  is  better  to  make  a  second  operation  of  this  than 
to  perform  nephrectomy  in  the  first  instance. 

Tubercular  Kidney. — Tubercle  may  affect  the  kidney  as  a  part  of  a 
general  miliary  tuberculosis,  the  granulations  being  sparsely  scattered,  chiefly 
in  the  cortex,  running  together  here  and  there  perhaps  into  small  yellow 
patches.  This  form  is  much  most  frequent  under  ten,  and  almost  always 
affects  both  kidneys  (Morris),  but  it  gives  rise  to  no  characteristic  symptoms 
and  has  merely  a  pathological  interest.  In  the  tubercular — or,  as  it  used  to 
be  called,  scrofulous — kidney,  the  morbid  process  is  either  primary  in  the 
kidney,  whence  it  often  extends  down  the  ureter  to  the  lower  urinary  appa- 
ratus ;  or,  as  is  more  often  the  case,  it  is  secondary  to  or  concomitant  with 
pulmonary  phthisis  or  other  local  tuberculosis  (e.  g.,  of  the  testis,  bladder, 
and  prostate,  of  the  spine,  or  of  some  joint),  the  kidney  disease  being  a  very 
important,  if  not  the  chief,  factor  in  the  case. 

As  a  rule,  this  variety  of  tuberculosis  begins  by  the  formation  of  granula- 
tions, which  quickly  coalesce,  or  of  a  diffuse  infiltration  in  the  cortex  of  the 
kidney  at  one  or  more  points ;  it  may,  however,  commence  in  the  points  of 
one  or  more  papilla?  in  cases  in  which  extension  from  the  pelvis  has  not 
occurred.  The  patches  of  infiltration  extend  marginally  and  undergo  the 
usual  caseous  degeneration,  so  that  in  an  early  stage  a  section  shows  one  or 
several  cavities  full  of  cheesy  stuff,  either  dry,  pultaceous,  or  puriform,  in 
the  cortex  of  the  kidney,  invading  the  papilla;  and  approaching  more  or  less 
nearly  to  the  calyces,  whilst  the  remaining  renal  substance  is  the  seat  of 
interstitial  infiltration  or  shows  distinct  granulations.  A  little  later  and  the 
cavities  communicate,  the  papillae  are  completely  destroyed,  and  some  of  the 
tubercular  detritus  escapes  into  the  pelvis,  leaving  spaces  with  walls  ren- 
dered shaggy  by  adhesion  of  undetached  but  degenerate  tissue.  The  kidney 
is  much  increased  in  size  and  closely  adherent  to  the  surrounding  fat,  which 
is  fibroid,  to  the  colon,  and  to  other  neighboring  organs.  The  mucous 
membrane  of  the  pelvis  now  (if  not  sooner)  becomes  inflamed,  thickened, 
and  ulcerated,  and  the  tubercular  infiltration  extends  more  or  less  rapidly 
down  the  ureter,  causing  more  or  less  complete  obstruction.  The  result  is 
high  tension  in  the  pelvis,  dilatation  of  the  kidney,  and  its  conversion  into  a 
large  tubercular  abscess  which  runs  the  course  of  a  calculous  pyonephrosis. 

In  other  cases  the  tubercular  stuff  does  not  soften,  but  dries,  and  often 
undergoes  more  or  less  calcification.  We  then  find  a  quantity  of  mortar- 
like material  in  a  fibroid  capsule  divided  into  spaces  by  fibrous  septa,  the 
whole  enveloped  in  a  mass  of  dense  fibro-fatty  tissue. 

Of  15  such  cases  at  the  Middlesex  Hospital,  Morris  found  that  none 
occurred  under  eleven,  and  the  great  majority  in  adults;  9  were  males,  6 


PERINEPHRITIS  A  JS  I)   PERINEPHRIC  ABSCESS. 


689 


females.  Of  95  cases,  both  kidneys  were  affected  in  47,  1  only  in  48  (Dick- 
inson), the  right  more  often  than  the  left;  and  Morris  shows  from  these 
figures  that  after  twelve  years  of  age  the  frequency  of  affection  of  both  kid- 
neys is  decidedly  less  than  before  twelve. 

The  symptoms  are  in  no  way  distinctive,  being  those  of  pyelitis  and  later 
of  pyonephrosis,  viz.,  lumbar  pain,  tenderness,  and  later  tumor;  extreme 
vesical  irritability  and  perhaps  scalding  ;  urine,  which  is  at  first  acid,  con- 
tains mucus  or  pus,  and  later  small  cheesy  masses  which  Grainger  Stewart 
regards  as  diagnostic ;  hematuria  is  unusual  and  slight ;  casts  are  rarely 
found ;  the  most  important  point  perhaps  is  the  discovery  of  the  tubercle 
bacillus  in  the  urine,  and  careful  and  frequent  search  should  be  made  for  it 
in  all  cases  of  doubt.  Fever,  rigors,  and  ultimately  hectic  occur ;  when  both 
kidneys  are  involved,  the  quantity  of  urine  is  said  to  diminish  and  vomiting 
may  be  repeated  ;  death  may  occur  from  uraemia  or  from  anuria.  Evidence 
of  tubercular  disease  elsewhere  must  be  sought  for,  as  the  diagnosis  of  tuber- 
cular from  calculous  pyelitis  rests  largely  if  not  chiefly  upon  this. 

The  natural  duration  of  the  disease  is  given  as  varying  from  a  few  months 
to  four  years.  Evidence  of  involvement  of  both  kidneys,  of  the  lower  urin- 
ary passages,  or  other  internal  organ,  makes  the  case  most  unfavorable. 

Treatment  consists :  1.  In  the  ordinary  medical  treatment  of  tubercle 
(p.  98).  2.  In  the  alleviation  of  pain  by  the  use  of  morphia,  and  hyoscyamus 
combined  with  an  alkali,  if  the  urine  is  very  acid.  3.  In  certain  operative 
measures.  These  are:  (a)  Nephrotomy  and  drainage  of  the  kidney,  by 
which  means  great  relief  may  be  given  to  the  chief  symptoms — fever,  pain, 
and  vesical  irritability ;  and  (b)  Nephrectomy.  Many  regard  the  latter 
measure  as  out  of  the  question,  because  both  kidneys  are  frequently  affected, 
and  when  one  only  is  tubercular  the  disease  may  have  spread  thence  down 
the  ureter.  Nevertheless,  it  seems  likely  that  the  question  is  not  yet  decided. 
Among  twenty  cases  collected  by  Gross  (Am.  Journ.  of  Med.  Sciences, 
1885)  the  mortality  was  forty  per  cent.  Dickinson's  statistics  show  that  in 
adults  the  probability  is  in  favor  of  there  being  only  one  kidney  affected, 
and  the  results  of  a  preliminary  nephrotomy  may  render  this  almost  certain. 
Examination  of  the  urine  for  bacilli  will  probably  enable  a  diagnosis  to  be 
made  early  (health  of  prostate  and  testes  being  ascertained),  and  the  ab- 
dominal operation  will  permit  an  examination  of  both  kidneys  and  ureters 
and  free  removal  of  the  latter. 

When  nephrotomy  is  employed,  the  incision  should  be  very  free,  and  made 
with  a  cautery  knife  into  the  convex  margin  of  the  kidney,  that  as  many 
cavities  as  possible  may  be  drained,  and  perhaps  some  tubercular  stuff  with 
phosphatic  or  calcareous  salts  be  removed  with  a  spoon. 

Perinephritis  and  Perinephric  Abscess. — More  or  less  inflammation 
of  the  fatty  tissue  round  the  kidney,  leading  to  its  condensation  and  adhesion 
to  the  kidney,  occurs  in  all  cases  of  nephritis;  it  is  usually  slight  and  gives 
rise  to  no  symptoms,  but  in  other  instances  it  runs  on  to  suppuration  or, 
stopping  short  of  this,  it  still  causes  marked  symptoms. 

Perinephric  abscess  may  be  primary  and  due  to  injuries  and  wounds  not 
affecting  the  kidney  or  ureter,  or  to  some  more  doubtful  cause  such  as  cold  ; 
but  it  is  usually  secondary  to  pyelitis,  either  calculous  or  tubercular;  to 
pyonephrosis  or  renal  abscess  arising  by  direct  extension  of  the  inflamma- 
tion, by  lymphatic  absorption,  or  by  actual  escape  of  urine  and  inflammatory 
products  from  the  kidney  into  the  surrounding  tissue ;  escape  of  hydatid 
fluid  may  similarly  excite  inflammation.  In  other  cases  abscess  of  this  kind, 
due  probably  to  absorption  of  septic  material,  follows  upon  castration,  opera- 
tions upon  the  rectum,  or  suppuration  in  the  broad  ligament.  The  pus  almost 
always  appears  first  upon  the  posterior  surface  of  the  kidney,  but  may  ulti- 
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mately  surround  the  organ.  The  usual  signs,  local  and  general,  of  deep 
suppuration  (acute  or  chronic)  arise,  and  the  chief  difficulty  after  localizing 
the  mischief  is  to  distinguish  it  from  pyonephrosis.  The  swelling  to  which 
it  gives  rise  is  much  more  diffuse  than  when  the  pus  occupies  the  pelvis  of 
the  kidney,  and  when  fluctuation  is  perceived  it  is  said  to  be  more  superfi- 
cial ;  the  urine  is  not  of  much  help,  as  the  abscess  is  so  often  secondary  to 
renal  disease.  These  abscesses,  however,  have  but  little  tendency  to  point 
in  the  loin  ;  much  more  commonly  they  burst  into  the  lung  or  pleura,  or  into 
the  colon,  ureter,  or  peritoneum,  or  run  along  the  psoas  into  the  groin. 

If  opened  early,  the  prognosis  in  cases  of  primary  abscess  is  good  ;  but 
that  of  secondary  abscess  varies  greatly  with  the  nature  of  the  primary 
affection. 

Perinephritis  without  suppuration  is  uncommon,  but  causes  symptoms  so 
like  those  of  hip-joint  or  spinal  disease  that  it  deserves  mention.  The  inflam- 
mation is  due  to  injury,  direct  extension  of  inflammation  from  the  kidney,  or 
perhaps  its  escape  and  its  encapsulation  of  a  small  quantity  of  pus  or  some 
irritant  fluid  from  the  kidney.  The  loin  becomes  tender,  and  pain,  radiating 
into  the  thigh,  and  perhaps  to  the  knee,  is  complained  of;  but,  unless  an 
abscess  is  going  to  form,  there  is  usually  no  perceptible  swelling  ;  there  is  at 
first,  however,  marked  fever,  perhaps  103°-4°.  The  hip-joint  becomes  rigidly 
flexed,  so  that  in  lying  when  the  back  touches  the  table  the  thigh  rises,  and 
when  the  knee  is  pressed  down  the  lumbar  spine  becomes  arched,  and  in 
standing  the  hand  is  often  placed  upon  the  thigh  to  support  the  more  or 
less  overhanging  trunk.  Still  more  marked  in  some  cases  is  lateral  flexion 
of  the  spine  towards  the  affected  side  ;  it  may  be  so  marked  that  the  ribs  and 
iliac  crest  touch.  The  spine  is  held  rigid  and  may  present  a  long,  uniform 
curve  forwards  ;  it  is  not  tender  to  percussion  nor  affected  by  jars. 

The  diagnosis  from  hip-joint  disease  is  made  by  noting  that  there  is  no 
atrophy  or  shortening  of  the  limb,  no  pain,  tenderness,  or  swelling  about  the 
hip,  no  pain  is  excited  by  driving  the  head  of  the  femur  into  the  socket,  or 
by  movements  of  the  hip  which  do  not  stretch  the  ilio-psoas — it  has  been 
noticed  that  adduction  is  more  likely  than  abduction  to  cause  pain  ;  from 
spinal  disease,  the  unilateral  distribution  of  the  pain  and  tenderness,  and  ab- 
sence of  local  spinal  symptoms. 

Treatment. — In  cases  not  running  on  to  suppuration,  the  measures  to  be 
employed  are:  cupping  or  leeching,  perhaps  belladonna  fomentations,  suit- 
able diet  and  enemata  or  laxatives,  whilst  flexion  of  the  hip  is  prevented  by 
a  Thomas'  splint  or  weight  extension.  So  soon  as  any  swelling,  combined 
with  general  signs  of  suppuration,  and  not  speedily  resolving  under  the  above 
treatment,  is  detected,  it  should  be  explored  with  an  aspirator,  and  if  pus  is 
found  it  should  be  immediately  let  out.  Should  none  be  found  and  the 
symptoms  of  suppuration  nevertheless  continue  or  increase,  it  is  right  to 
make  a  small  incision  aseptically  down  to  the  kidney  and  explore  the  region 
with  the  finger,  which  will  often  evacuate  pus  lying  a  little  on  either  side  of 
the  track  of  the  knife. 

Hydronephrosis  may  result  from  obstruction  to  the  escape  of  urine  from 
the  pelvis  of  the  kidney,  either  in  the  urethra,  the  prostate,  ureter  or  pelvis 
of  the  kidney  ;  wherever  it  be,  the  dilatation  of  the  pelvis  of  the  kidney  and 
of  the  kidney  itself,  which  is  implied  by  the  term  hydronephrosis,  is  due  to 
the  force  of  renal  secretion  or,  in  other  words,  to  blood-pressure,  on  which 
the  renal  secretion  so  largely  depends.  The.  obstruction  may  be  caused  by 
congenital  closure  of  the  ureter,  by  its  oblique  entry  into  the  pelvis,  or  pres- 
sure of  an  accessory  renal  artery  crossing  it ;  or  it  may  arise  in  later  life 
from  traumatic  rupture  of  the  ureter,  from  impaction  of  a  calculus  in  the 
ureter,  from  stricture  of  the  ureter  due  to  the  cicatrization  of  an  ulcer  or 
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compression  by  inflammatory  bands,  or  various  tumors,  chiefly  pelvic.  In 
congenital  cases  the  tumor  often  becomes  evident  in  infancy,  and  both  kid- 
neys may  be  affected,  as  may  be  the  case  also  when  the  dilatation  is  due  to 
obstruction  below  the  opening  of  the  ureter.  As  a  result  of  the  obstruction, 
the  pelvis  of  the  kidney  and  the  ureter  above  the  obstruction  become  dilated, 
the  pyramids  of  the  kidney  become  atrophied  until  fossee  replace  the  promi- 

Fia.  240. 


Dilatation  of  the  ureter  and  kidney  (Middlesex  Hosp.  Mas.).  The  cut  shows  a  tight  stricture  about  three 
inches  from  the  extremity  of  the  penis;  the  urethra  dilated  behind  it ;  another  stricture  in  the  membranous 
portion  ;  false  passages,  and  abscess  around  ;  the  bladder  contracted,  but  enormously  thickened ;  the  ureter 
dilated  and  tortuous,  looking  like  intestine  ;  and  tho  kidney  atrophied  and  cystic,  with  scarcely  any  of  its 
secreting  substance  remaining. 

nent  papillae ;  the  cortex  of  the  kidney  finally  disappears,  and  nothing  but 
the  dilated  capsule  remains ;  the  sac  so  formed  may  be  single,  but  is  almost 
always  incompletely  separated  by  fibrous  partitions  corresponding  to  the 
calyces  and  intervals  between  the  pyramids  (Fig.  240).  If  any  of  the  renal 
tissue  remain,  it  is  increased  in  consistence  from  overgrowth  of  interstitial 
fibrous  tissue.  Hydronephroses  contain  a  fluid  of  low  specific  gravity,  in 
which  urinary  solids  are  present  in  small  quantity,  and  urea  may  ultimately 
be  absent ;  there  is  no  albumen  at  first,  but  in  advanced  cases  there  is  usually 
a  trace,  and  sometimes  pus  and  blood.  Suppuration,  when  it  occurs,  often 
takes  place  quietly.  When  the  renal  tissue  is  destroyed  and  secretion 
ceased,  the  fluid  swelling  may  remain  or  dry  up. 

Symptoms. — Hydronephrosis  may  be  recognized  by  the  presence  of  a  pain- 
less fluctuating  renal  tumor  combined  with  the  absence  of  fever  and  of  pus, 
or  other  abnormal  materials  from  the  urine.  Rarely  the  swelling  subsides 
at  intervals,  large  quantities  of  watery  urine  being  passed. 

Treatment. — Little  or  nothing  can  be  done  for  hydronephrosis  except 
by  operation  ;  the  fluid  may  be  removed  by  aspiration,  but  this  will  not  cure 
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the  case ;  the  hydronephrotic  sac  should  be  opened  from  the  loin,  and  if  any- 
obstructing  body  be  found  it  should  be  removed  ;  if  a  suppurating  sinus  be 
left  after  this  operation,  or  if  no  removable  cause  of  obstruction  be  found, 
and  the  sac  do  not  close  up  after  drainage,  it  may,  if  inconvenience  or  danger 
to  health  necessitate  it,  be  removed  by  nephrectomy  (q.  v.).  Calculi  have 
been  removed  from  the  orifice  of  the  ureter  in  which  they  have  been  found 
impacted  after  the  bladder  has  been  opened  for  stone,  and  this  operation 
might  be  designedly  repeated  after  median  cystotomy  or  dilatation  of  the 
female  urethra.  Morris  speaks  of  ureterotomy  after  abdominal  section  as 
justifiable. 

Hydatid  of  the  kidney  is  occasionally  met  with,  and  usually  forms  a 
large  tense  elastic  swelling  in  the  loin.  Small  cysts  containing  the  echino- 
cocci  with  their  characteristic  hooklets  are  often  found  in  the  urine,  by  far 
the  most  frequent  course,  according  to  Dr.  W.  Roberts,  being  for  the  cyst  to 
burst  into  the  pelvis ;  the  passage  of  these  small  cysts  often  causes  renal 
colic.  Turpentine  in  diuretic  doses  has  been  credited  with  the  power  of 
dislodging  them.  If  the  lumbar  swelling  be  of  sufficient  size  to  be  detected 
by  physical  examination,  the  simplest  and  safest  treatment  is  aspiration  ; 
but  if  this  fail  to  effect  a  cure,  the  kidney  should  be  exposed  in  the  loin  and 
the  cyst  opened ;  the  secondary  cysts  and  the  parent  cyst  should  be  removed 
as  far  as  possible  and  the  cavity  drained.  When  left  alone  the  case  may 
run  a  very  protracted  course,  cysts  escaping  occasionally  with  colic;  the  cyst 
may  burst,  drain  itself,  and  dry  up ;  or  suppuration  with  the  usual  symp- 
toms may  occur  and  necessitate  immediate  treatment.  Rupture  into  neigh- 
boring cavities  may  take  place. 

Malignant  disease  of  the  kidney  is  not  unfrequently  met  with.  Sar- 
comata are  either  congenital  or  occur  in  young  children,  both  plain  and 
striated  muscular  cells  being  sometimes  found  in  congenital  growths  (see 
cases  recorded  by  Eve,  Dawson-Williams,  and  others,  Trans.  Path.  Soc,  1882). 
Carcinoma  occurs  after  middle  age;  it  is  usually  soft  and  rapidly  growing, 
but  in  some  cases  the  fibrous  tissue  element  is  abundant ;  calculi  are  often 
present  with  it,  but  whether  they  should  be  looked  upon  as  cause  or  effect  is 
difficult  or  impossible  to  decide.  The  signs  of  malignant  disease  of  the  kid- 
ney are  a  rapidly  growing,  solid  renal  tumor,  associated  with  "more  or  less 
profuse  hematuria ;  but  it  must  be  borne  in  mind  that  in  nearly  half  the 
cases  no  bleeding  occurs  from  first  to  last,  and  it  is  rarely  noticed  before  the 
tumor.    Vesical  irritability  is  often  very  marked. 

Removal  of  the  kidney  for  malignant  disease  should  not  be  entertained  ; 
in  the  early  stages,  when  alone  complete  removal  of  the  growth  would  be 
possible,  the  diagnosis  of  the  disease  cannot  be  made  ;  and  in  the  later  stages 
the  wide  implication  of  the  lymphatic  glands  renders  it  inadvisable  to  per- 
form such  a  serious  operation  as  abdominal  nephrectomy  for  a  disease  which 
is  not  very  painful,  particularly  as  the  removal  of  the  whole  disease  is  well- 
nigh  impossible. 

General  Points  in  the  Diagnosis  of  a  Renal  Tumor. — (1)  An 
enlarged  kidney,  though  it  may  increase  uniformly  in  all  directions,  seems 
to  do  so  chiefly  from  the  loin  in  a  direction  forward  and  inward,  toward 
the  midline,  just  above  the  navel.  It.  may  obliterate  the  hollow  or  cause 
uniform  fulness  of  the  loin,  but  if  it  form  a  distinct  prominence,  it  will  be  in 
front,  not  behind. 

(2)  The  mass  is  easily  grasped  by  hands  placed  behind  and  in  front  of 
the  loin,  and  it  may  be  pushed  to-and-fro  between  them.  As  a  rule,  it  does 
not  move  with  respiration,  but  it  may  do  so  very  distinctly.  It  often  retains 
a  good  deal  of  the  shape  of  the  kidney,  and  its  limits  and  surface  are 
rounded — not  sharp,  notched,  or  angular.  A  malignant  growth  may  present 
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irregular  protuberances,  but  usually  renal  tumors  are  smooth.  Their  con- 
sistence varies  .extremely  ;  malignant  growths  may  be  so  soft  as  to  be  mis- 
taken for  fluid.  With  regard  to  size ;  a  hand  can  usually  be  pressed  in 
between  the  lower  end  of  the  mass  and  the  pelvis,  and  the  inner  border 
rarely  reaches  the  midline ;  but  in  a  few  cases,  chiefly  of  sarcomata  in  chil- 
dren, the  abdomen  has  been  actually  filled  by  the  tumor,  and,  from  their 
invasion  of  the  pelvis,  renal  cysts  have  occasionally  been  mistaken  by  skilled 
operators  (C.  Heath,  Wells)  for  ovarian  tumors.  The  fingers  can  never  be 
pressed  in  between  a  renal  tumor  and  the  spine,  as  they  can  be  in  the  case 
of  a  large  spleen. 

(3)  The  relation  of  the  colon  to  a  renal  tumor  is  very  important:  it 
almost  always  lies  in  front  of  the  mass,  and  is  felt  here  when  empty,  or  con- 
taining fiex,  as  a  more  or  less  vertical  cord,  or  it  may  be  mapped  out  by 
percussion  when  it  contains  gas ;  inflation  of  the  colon  may  be  practised  in 
doubtful  cases  to  elicit  this  sign.  This  relation  of  the  colon  to  the  kidney 
explains  the  frequency  of  constipation  (from  pressure)  or  of  diarrhoea  (from 
irritation)  as  a  symptom  of  renal  disease. 

It  often  cannot  be  made  out  when  the  renal  mass  is  so  small  that  small 
intestines  lie  between  it  and  the  abdominal  wall ;  and  in  cases  of  irregular 
enlargement  of  the  kidney  or  presence  of  a  mesocolon,  the  large  gut  may  lie 
inside  the  tumor.  It  is  very  rare  for  the  colon  to  lie  over  a  hepatic  swelling; 
I  have  once  found  it  (post  mortem)  outside  an  enlarged  spleen. 

(4)  Percussson,  in  a  case  in  which  the  tumor  reaches  the  abdominal  wall, 
yields,  if  we  pass  from  the  inner  border  of  the  tumor,  round  to  the  back : 
first,  an  area  of  dulness,  then  the  line  of  colonic  resonance,  and  then  absolute 
dulness  right  back  to  the  spine.  An  enlarged  liver  or  spleen  is  dull  over 
the  whole  of  its  outer  surface,  and  there  is  resonance,  generally,  between  the 
hinder  edge  of  an  enlarged  spleen  and  the  spine. 

(5)  When  a  renal  tumor  is  "  movable,"  the  ability  to  press  it  back  into 
the  loin  and  to  feel  it  clearly  from  behind  is  very  important  in  the  diagnosis. 

The  operations  performed  on  the  kidney  are:  1.  Paracentesis;  2. 
Nephrotomy,  or  incision  and  drainage  of  the  kidney ;  3.  Nephrolithotomy 
(including  exploration  of  the  kidney),  or  the  removal  of  calculi  from  the 
kidney  before  the  organ  is  dilated  sufficiently  to  form  a  renal  tumor;  4. 
Nephrectomy,  or  the  removal  of  the  kidney;  5.  Nephrorrhaphy,  or  the  fixa- 
tion of  a  movable  kidney. 

1.  Paracentesis  of  the  kidney  is  more  of  diagnostic  than  of  curative 
value.  The  aspirator  needle  should  be  inserted  at  the  outer  border  of  the 
erector  spinae,  opposite  the  first  lumbar  spine,  and  passed  straight  forward  ; 
but  if  the  kidney  be  dilated  the  needle  may  be  passed  into  it  at  any  point 
behind  the  line  of  the  colon,  without  traversing  the  peritoneum.  It  is  useful 
to  complete  the  diagnosis  of  hydronephrosis  and  pyonephrosis,  and  if  a  stone 
be  present  the  needle  may,  by  a  lucky  accident,  strike  it.  Paracentesis  may 
possibly  effect  a  cure  of  hydatid  of  the  kidney. 

2.  Nephrotomy  implies  simply  incision  of  a  kidney  distended  with  pus 
or  urine,  or  of  a  hydatid  cyst  which  has  not  been  cured  by  aspiration.  The 
kidney  is  exposed  in  the  loin  by  an  incision  like  that  used  for  colotomy 
(q.  v.),  and  then  a  small  cut  must  be  made  into  it,  from  which  pus  may 
esc;ipe  and  through  which  the  finger  may  be  introduced  in  order  to  explore 
the  calyces  and  renal  pelvis.  This  operation  is  required  in  hydronephrosis, 
some  hydatid  cysts,  and  pyonephrosis,  whether  due  to  calculus  or  to  tubercle; 
in  some  cases  in  which  stones  have  been  removed  from  pyonephrotic  kid- 
neys a  complete  cure  has  been  produced,  but  in  others  the  dilated  kidney 
has  failed  to  contract  and  heal ;  if  the  kidney  do  not  heal,  the  question  of 
nephrectomy  would  have  to  be  considered,  but  in  all  cases  it  is  better  to 
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drain  the  kidney  for  a  time  rather  than  remove  it  in  the  first  instance. 
Morris  has  had  a  receptacle  constructed  to  fit  the  loin  and  catch  the  urine 
from  a  fistula. 

3.  Nephrolithotomy  is  the  name  given  to  the  operation  in  which  the 
surgeon,  having  come  to  the  conclusion  that  there  is  a  stone  in  the  kidney, 
from  a  consideration  of  the  symptoms  of  the  patient  at  a  time  when  there 
is  no  enlargement  of  that  organ  to  be  detected  in  the  loin,  deliberately  cuts 
down  upon  and  explores  the  kidney,  and  removes  the  stone  if  one  be  de- 
tected. This  operation  was  first  performed,  in  1880,  by  Henry  Morris,  who 
named  it  nephrolithotomy  in  contradistinction  to  nephrotomy,  which  is  an 
operation  primarily  undertaken  to  evacuate  an  abscess  or  a  cyst,  though  if 
perchance  a  calculus  were  found  it  would  be  removed.  The  operation  has 
been  done  21  times,  with  complete  success  in  19  cases  (Morris,  1885).  The 
steps  of  the  operation  are  as  follows :  The  patient  should  be  placed  on  his 
sound  side  with  a  small  pillow  beneath  his  loin,  to  render  the  loin  of  the 
affected  side  more  prominent ;  an  incision  between  four  and  five  inches  long 
should  be  made  in  the  loin  parallel  with  the  last  rib  and  three-quarters  of 
an  inch  below  it.  The  muscles  of  the  abdominal  wall  should  be  cut  through 
one  after  the  other  for  the  whole  length  of  the  incision  until  the  fascia  lum- 
borum  has  been  divided  and  the  outer  border  of  the  quadratus  luraborum 
exposed  ;  if  the  quadratus  be  very  broad,  its  outer  border  should  be  notched  ; 
the  fascia  transversalis  and  peri-renal  fat  should  then  be  torn  through  with 
the  fingers  or  forceps  until  the  kidney  is  exposed  ;  this  part  of  the  operation 
is  facilitated  if  the  kidney  is  rendered  prominent  in  the  wound  by  the  pres- 
sure of  an  assistant's  hand  on  the  front  of  the  abdomen.  The  surgeon 
should  now  introduce  his  finger  into  the  wound  and  explore  the  posterior 
surface  of  the  kidney  and  the  renal  pelvis,  and  feel  carefully  for  any  local 
prominence  or  hardness  of  the  kidney :  if  nothing  of  this  kind  be  found,  he 
should  explore  the  anterior  surface  of  the  kidney  in  a  similar  manner,  or 
take  the  kidney  between  two  fingers;  if  any  suspicious  spot  be  detected,  he 
should  insert  a  fine  needle  into  the  kidney  and  direct  its  point  toward  this 
spot.  If  no  stone  be  thus  discovered  a  systematic  examination  with  the 
needle  must  be  made  of  the  whole  kidney  by  separate  punctures  made  in  all 
directions.  If,  however,  a  stone  be  struck,  a  knife  should  be  passed  along 
the  needle  until  it  also  strikes  the  stone,  and  as  the  knife  is  withdrawn  an 
incision  of  just  sufficient  size  to  admit  the  tip  of  the  finger  should  be  made ; 
the  finger  may  then  be  gradually  bored  down  to  the  stone  and  the  latter 
either  tilted  out  with  the  finger  or  removed  by  a  pair  of  forceps  or  a  scoop. 
If  no  stone  can  be  detected  by  the  bidigital  method  or  with  the  needle  (and 
both  have  failed),  and  the  symptoms  of  stone  have  been  well  marked,  an 
incision  should  be  made  into  the  convex  border  of  the  kidney  and  the  finger 
inserted  so  as  to  explore  the  renal  pelvis. 

The  only  trouble  likely  to  be  met  with  is  rather  free  bleeding  when  the 
kidney  is  incised,  as  occurred  in  a  case  under  Mr.  Beck's  care ;  this  is 
unusual,  and,  should  it  occur,  may  be  arrested  by  the  pressure  of  a  sponge 
maintained  for  a  few  minutes. 

The  skin  wound  should  be  closed,  except  at  the  posterior  part,  where  a 
drainage  tube  should  be  placed.  For  a  few  days  there  will  be  a  free  dis- 
charge of  urine  from  the  wound,  but  it  soon  ceases ;  pus  soon  disappears 
from  the  urine,  and  in  the  course  of  three  or  four  weeks  the  sinus  in  the 
loin  will  probably  close.  In  this  operation  the  incision  should  always  be 
made  in  the  kidney  in  preference  to  the  renal  pelvis,  as  a  wound  of  the 
latter  does  not  close  so  readily  as  a  wound  in  the  substance  of  the  kidney. 
Perirenal  cellulitis  may  occur,  or  a  fistula  may  be  left. 

4.  Nephrectomy  or  extirpation  of  the  kidney  was  first  deliberately  per- 
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formed  in  1869  by  Simon,  of  Heidelberg,  for  renal  fistula  ;  it  may  be  effected 
through  either  a  lumbar  or  an  abdominal  incision,  but  it  is  at  present 
almost  universally  held  that,  where  it  is  possible  to  remove  the  kidney 
through  the  loin,  the  lumbar  operation  should  be  adopted  in  preference  to 
the  abdominal.  Nephrectomy  should  be  looked  upon  as  a  last  resource, 
and  should  not  be  performed  until  simpler  means  have  been  tried  and  have 
failed.  It  may  be  required  for  hydronephrosis  and  pyonephrosis  after  the 
failure  of  nephrotomy ;  so  long  as  the  kidney  substance  is  not  totally  de- 
stroyed, the  existence  of  a  urinary  fistula,  unless  this  be  a  source  of  intense 
annoyance  to  the  patient,  would  not  justify  the  removal  of  the  kidney.  In 
tubercular  disease  nephrotomy  is  usually  preferable,  as  it  frequently  happens 
that  both  kidneys  are  affected — a  point  about  which  we  are  as  yet  unable 
to  obtain  certain  information — and  the  removal  of  one,  though  diseased, 
might  lead  to  a  fatal  result  from  uraemia  or  anuria.  Nephrectomy  may  be 
required  for  severe  and  incurable  injuries  of  the  kidney  or  the  ureter. 

The  first  steps  of  the  lumbal-  operation  are  identical  with  those  of  nephro- 
lithotomy. When  the  kidney  is  exposed,  if  the  transverse  incision  does  not 
affjrd  sufficient  room,  it  may  be  converted  into  a  T-shaped  incision  by 
carrying  another  cut  downward  to  the  iliac  crest;  the  kidney  must  then  be 
separated  from  the  surrounding  tissues,  and  if  much  difficulty  is  experienced 
in  doing  this,  it  is  well  to  incise  the  capsule  and  shell  the  kidney  out  of 
it  with  the  fingers  ;  the  kidney  being  separated,  a  long  double  ligature 
should  be  passed  transversely  across  the  kidney  between  the  vessels  and 
the  ureter;  the  loop  should  then  be  divided  so  as  to  leave  two  ligatures, 
the  lower  of  which  will  serve  for  tying  the  ureter,  and  the  upper  the 
renal  vessels.  After  the  pedicle  has  been  securely  ligatured  in  two  pieces, 
the  kidney  should  be  drawn  out  of  the  wound  and  separated  by  snipping 
through  the  pedicle  as  close  to  the  kidney  as  possible.  Part  of  the  wound 
may  then  be  closed,  but  free  provision  for  drainage  must  be  made. 

The  accidents  possible  in  lumbar  nephrectomy  are  tearing  the  peritoneum ; 
tearing  the  colon  ;  tearing  the  renal  vessels,  especially  vein,  in  the  endeavor 
to  draw  out  the  kidney  and  pass  or  tie  the  ligatures ;  slipping  of  a  ligature 
upon  the  vessels  after  the  kidney  is  cut  away  ;  and  wound  of  the  pleura. 
None  of  them  is  necessarily  fatal.  In  an  aseptic  case  the  peritoneum  might 
bel  eft  alone,  but  it  is  probably  safest  to  suture  it,  and  wound  of  the  colon 
should  be  similarly  treated,  careful  disinfection  being  added.  Tearing  the 
renal  vein  may  be  avoided  by  not  endeavoring  to  draw  the  kidney  out  be- 
fore the  ligature  is  secure  upon  the  vessels.  Should  a  ligature  slip,  the 
wound  must  be  held  widely  open  and  the  bleeding  point  clamped  aud 
tied;  in  troublesome  cases,  Morris  recommends  clamping  the  pedicle  with 
Wells's  large  forceps,  and  leaving  them  in  to  act  as  the  drain.  The  pleura 
may  descend  as  low  as  the  first  lumbar  transverse  process,  and  may,  there- 
fore, be  wounded  by  a  cut  carried  far  back  and  closer  than  three-quarters  of 
an  inch  to  the  twelfth  rib  ;  also  by  excision  of  part  of  this  rib,  which  has 
been  performed  with  the  object  of  giving  more  room  for  the  difficult  manipu- 
lation required  to  separate  the  upper  end  of  the  kidney.  But  as  much  space 
can  be  safely  gained  by  strongly  dragging  up  the  ribs. 

The  abdominal  operation  is  best  performed  through  an  incision  in  the 
linea  semilunaris  (Laugenbuch),  of  sufficient  length,  and  having  its  centre  as 
near  as  possible  to  the  centre  of  the  mass  to  be  removed.  All  bleeding 
must  be  checked  before  opening  the  peritoneum,  and  it  is  a  good  deal 
more  free  than  with  a  median  cut.  Now  turn  the  small  intestines  toward 
the  centre  of  the  abdomen,  aud  have  them  held  out  of  the  way  with  a  flat 
sponge;  notch  and  tear  the  peritoneum  outside  the  colon,  and  with  the  fin- 
gers work  through  the  perirenal  fat  till  the  kidney  is  felt,  then  separate  fat 
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and  peritoneum  from  the  kidney  and  turn  the  colon  inward  until  the  hilum 
and  its  contained  structures  are  exposed  ;  these  are  now  tied  separately,  if 
possible,  with  double  ligatures,  and  cut  between.  Care  should  be  taken  to 
prevent  anything  from  escaping  from  the  ureter  into  the  wound,  and  the 
end  beyond  the  ligature  must  be  thoroughly  disinfected.  The  mass  of  the 
kidney  can  now  be  separated  and  removed.  The  colon  is  brought  back  into 
position,  and  the  abdominal  wound  is  closed.  In  exceptional  cases — e.  g., 
complicated  by  perinephric  abscess — a  drainage  tube  may  be  brought  out  in 
the  loin  from  behind  the  peritoneum. 

This  operation  has  certain  advantages  over  the  lumbar,  the  chief  being 
that  the  other  kidney  can  be  examined;  it  is  also  easier,  permits  freer  access 
to  the  vessels,  allows  of  the  removal  of  long  portions  of  the  ureter,  and  also 
of  enlarged  glands  if  operation  in  cases  of  malignant  disease  be  undertaken, 
and  is  almost  the  only  operation  practicable  when  the  mass  to  be  removed 
is  very  large  and  solid  and  the  iliocostal  space  is  small.  On  the  other  hand, 
statistics  tell  very  strongly  against  the  abdominal  operation,  which  has  been 
twice  as  fatal  as  the  lumbar.  We  cannot  help  thinking  that  this  is  due 
largely  to  want  of  practice  of  the  profession  generally  in  operations  upon  the 
peritoneal  cavity ;  in  the  hands  of  many,  these  operations  seem  to  retain 
much  of  their  old  fatality,  but  the  results  obtained  by  an  experienced  ovari- 
otomist — like  Knowsley  Thornton,  who  strenuously  advocates  the  abdominal 
operation — will  compare  favorably  with  any  that  operators  through  the  loin 
can  show.  It,  therefore,  seems  reasonable  to  think  that,  as  surgeons  in  gen- 
eral become  more  skilled  in  abdominal  sections,  abdominal  nephrectomy 
may  come  to  yield  better  results  than  lumbar. 

5.  Nephrorrhaphy  is  an  operation  suggested  and  first  performed  by 
Hahn,  of  Berlin,  to  fix  a  movable  kidney,  which  is  the  source  of  much  pain 
unrelieved  by  rest  and  a  suitable  belt.  It  may  be  employed  also  in  floating 
kidney  when  the  organ  can  be  forced  back  into  the  loin.  This  kidney  is 
expesed  in  the  loin  by  the  nephrotomy  incision,  and  brought  forward  in  the 
wound,  to  the  edges  of  which  it  is  fixed  by  catgut  sutures  which  pass  through 
the  capsule  of  the  kidney ;  the  wound  is  left  to  granulate. 

All  operations  on  the  kidney  should  be  performed  with  the  strictest  anti- 
septic precautions.  The  scar  left  by  lumbar  incisions  may  become  the  seat 
of  a  hernia. 

iver  and  Gall-bladder. 

Abscess  may  arise  from  penetrating  wound  or  simple  contusion,  or  from 
suppuration  of  a  hydatid  cyst — in  which  case  the  pus  contains  hooklets 
(p.  201) — but  is  more  commonly  secondary  to  tropical  dysentery,  in  which 
it  is  thought  that  infective  clots  are  carried  from  the  radicles  of  the  portal 
vein,  corresponding  to  the  intestinal  ulcers,  into  its  ramifications  in  the  liver. 
Not  uncommonly,  however,  "  tropical  abscess  "  appears  without  dysentery  or 
obvious  cause ;  some  believe  that  suppuration  is  still  due  to  organisms  which 
have  entered  through  the  intestinal  mucosa,  but  without  exciting  ulceration 
of  it,  and  have  been  carried  to  the  liver.  These  abscesses  are  usually  single 
or  few  in  number,  of  considerable  or  large  size  (even  fifty  to  eighty  ounces), 
though  they  commence  and  spread  by  the  formation  and  blending  of  many 
small  foci ;  the  pus  is  often  fetid  and  discolored  ;  they  may  form  anywhere, 
but  most  commonly  tend  to  point  below  the  ribs  in  front  or  between  the  ribs 
behind  or  outside  ;  they  may  burst  externally  or  into  the  bowel,  or  cause 
peritonitis,  pleurisy,  or  pericarditis  by  extension,  or  by  rupture  into  the 
cavity  concerned  ;  rarely  do  they  become  encapsuled  and  dry  up.  Multiple 
abscesses,  usually  of  small  size,  are  due  to  pyaemia,  malignant  endocarditis, 
farcy,  and  similar  diseases  ;  obstruction  of  the  hepatic  ducts  may  cause  sup- 
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puration  about  them,  and  a  clot  in  the  portal  vein  may  soften,  when  fine 
channels  full  of  pus  are  found  ;  all  these  admit  of  no  treatment  and  rarely 
cause  local  symptoms. 

Tropical  abscess  may  form  with  severe  local  and  general  symptoms,  or  in- 
sidiously ;  there  are  more  or  less  pain  and  tenderness  and  some  swelling  of 
the  liver;  then,  probably,  the  hand  feels  a  tumor  which  soon  causes  some 
bulging  over  it,  and  neighboring  organs  are  displaced  ;  more  or  less  quickly, 
if  pointing  occurs,  the  skin  becomes  cedematous  and  red  ;  fever  may  be 
severe,  with  rigors,  or  slight,  and  the  local  symptoms  vary  greatly,  pain  and 
tenderness  being  greatest  when  the  peritoneum  is  involved.  Exploratory 
puncture  should  be  used  when  in  doubt.  In  a  case  at  Charing  Cross  Hos- 
pital a  needle  drew  off' a  little  pus  and  an  incision  was  made  on  the  strength 
of  this  ;  post  mortem  it  was  found  to  be  a  case  of  multiple  abscess.  The  diag- 
nosis is  often  very  difficult  with  posterior  or  central  collections. 

Treatment. — Empty  by  aspiration  and  repeat  if  refilling  is  slow  and  pus 
get  thinner.  If  this  fail,  "  pointing  "  abscesses  which  are  surely  adherent 
may  be  incised  and  drained  as  usual ;  but  when  not  pointing  nor  adherent, 
either  cut  down  on  to  the  abscess,  open  the  peritoneum,  and  leave  a  plug  of 
wet  gauze  on  the  surface  of  the  abscess,  or  cut  down,  aspirate  the  abscess 
fully,  open  its  sac,  seeing  that  nothing  enters  the  peritoneum  from  it,  sew 
the  margins  of  the  wound  closely  to  the  peritoneal  edges  of  the  parietal 
wound,  insert  a  tube,  and  close  up  the  wound  round  it.  In  abscesses  deep 
in  the  substance  of  the  liver,  found  by  the  aspirator,  Fayrer  recommends 
the  thrusting  along  the  needle  of  a  long  trocar  and  canula,  the  latter  to  be 
left  in  some  days  and  then  replaced  by  a  rubber  tube.  If  in  draining  supe- 
rior collections  the  pleura  be  opened,  pneumothorax,  which  will  probably 
become  a  pyopneumothorax  by  escape  of  pus  into  it,  is  established.  Anti- 
septics are  most  important  in  all  cases. 

Hydatid  cysts  are  much  more  frequent  in  the  liver  than  elsewhere  ;  they 
are  usually  single,  but  not  uncommonly  multiple;  they  cause  symptoms  only 
by  their  bulk,  unless  they  suppurate,  when  the  signs  of  abscess  (acute  or 
chronic)  will  appear.  A  hydatid  cyst  gives  rise  to  a  rounded,  tense,  elastic,  or 
distinctly  fluctuating  swelling,  which  often  yields  the  "  hydatid  fremitus  " — 
i.  e.,  a  prolonged  thrill  when  the  left  fingers  are  laid  on  the  swelling  and 
percussed  :  there  is  no  pain  or  tenderness,  and  often  adhesions  prevent  move- 
ment with  the  diaphragm  ;  on  tapping  hydatid  fluid  (p.  202)  is  drawn  off. 
Displacement  of  organs  and  pressure-symptoms  vary  with  the  direction  in 
which  the  cyst  protrudes  from  the  liver.  It  may  simu  ate  a  cystic  or,  when 
thick-walled,  a  solid  tumor  of  any  abdominal  organ,  dilatation  of  the  gall- 
bladder from  any  cause,  or  right  pleurisy  with  effusion  ;  from  hydronephrosis 
it  is  distinguished  by  the  absence  of  the  colon  in  front  of  it  and  by  the  im- 
perfect way  in  which  it  distends  the  loin;  distention  of  the" gall-bladder 
without  jaundice  is  rare  ;  the  line  of  dulness  in  sub-diaphragmatic  hydatid 
is  markedly  convex  and  unvarying  (Fagge)  ;  and  tapping,  with  chemical 
and  microscopic  examination  of  the  fluid,  eliminates  most  errors.  A  cyst  of 
this  kind  may  end  in  the  death  of  the  parasite  and  more  or  less  inspissation 
of  the  contents,  in  supuration,  or  in  rupture — either  before  or  after  suppura- 
tion— into  any  cavity,  viscus,  or  great  vein  with  which  it  is  in  contact. 
Rupture  into  the  peritoneum  or  pleura  causes  acute  suppuration  of  the  sac, 
and  is  therefore  of  surgical  interest;  whilst  rupture  into  the  pericardium, 
heart,  or  vena  cava,  causes  sudden  death. 

Treatment. — Fagge  and  Durham  cured  seven,  or  perhaps  all,  of  eight 
cases,  by  electrolysis,  but  Fagge  found  reason  to  refer  the  result  to  simple 
acupuncture  with  escape  of  fluid  into  the  peritoneum  ;  aspiration  without 
complete  emptying  of  a  cyst  is  often  successful,  though  the  cyst  may  speedily 
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become  again  quite  tense  from  effusion  of  albuminous  fluid  which  is  often 
bile-stained  ;  this  is  usually  absorbed  if  let  aloue.  Fagge  would  not  tap 
again  within  twelve  months  unless  suppuration  occur.  Lastly,  we  may 
resort  to  operations  exactly  similar  to  those  proposed  for  abscess  ;  incision  if 
adherent  to  the  abdominal  wall ;  laying  bare  of  cyst  and  incision  when  ad- 
hesions are  established,  or  immediate  emptying  of  the  cyst  and  close  suture 
to  the  abdominal  wound.    The  cyst  should,  if  possible,  be  withdrawn. 

Gall-stones  are  much  commoner  iu  women  than  in  men,  and  especially 
after  forty — perhaps  because  of  the  more  sedentary  life  of  women  after  this 
age;  they  do  occur  in  young  adults,  however,  and  have  been  met  with  in 
children.  They  may  be  small,  rough,  and  soft,  consisting  chiefly  of  bile- 
pigment,  or  hard  and  smooth,  chiefly  cholesterine ;  sometimes  single  and 
perhaps  filling  the  bladder,  they  are  usually  multiple  and  facetted  where 
they  touch  ;  many  hundreds  may  be  present.  In  the  majority  of  cases  they 
cause  no  symptoms,  and  are  found  pod  mortem,  loose  in  the  bladder.  In 
other  cases  the  patient  suffers  from  repeated  attacks  of  biliary  colic,  being  in 
the  intervals  hardly  ever  free  from  sense  of  weight  or  dragging  in  the  hepatic 
region,  much  aggravated  by  movement  and  jolting.  The  pain  is,  no  doubt, 
due  to  movement  of  a  calculus  exciting  peristalsis.  The  severe  attacks  not 
uncommonly  come  on  suddenly  2-3  hours  after  food,  just  when  food  is 
entering  the  intestine  and  bile  is  being  poured  in,  and  often  subside  equally 
suddenly,  because  the  stone  drops  back  from  the  duct  into  the  bladder.  A 
state  such  as  that  above  described  calls  urgently  for  relief.  A  gall-bladder 
has  occasionally  been  found  so  full  of  calculi  as  to  form  a  perceptible  tumor 
and  to  yield  distinct  crepitus  from  the  stones  grating  upon  each  other.  If  a 
stone  become  impacted  in  the  duct  further  complications  occur.  The  con- 
stant irritation  may  excite  ulceration,  adhesion  to  the  duodenum,  or,  much 
more  rarely,  to  the  transverse  colon  or  stomach,  and  the  stones  may  pass 
through  into  the  intestine  (see  p.  663),  and  this  may  ^happen  without  local 
symptoms;  the  irritation  may  cause  suppuration — so-called  "abscess" — of 
the  gall-bladder,  which,  fortunately,  adheres  in  most  cases  to  the  abdominal 
wall,  and  if  no  incision  be  made,  bursts  through  it — though  not  always  over 
the  ordinary  site  of  the  gall-bladder — and  pus  and  gall-stones  escape  ;  the 
passage  of  a  stone  down  the  duct  may  cause  ulceration  leading  to  stricture 
of  the  cystic  or  common  bile-duct ;  or  a  calculus  may  become  fixed  either  in 
the  cystic  or  common  bile-duct.  When  the  cystic  duct  is  obstructed  the 
gall-bladder  usually  becomes  distended  by  thin  colorless  mucus,  forming  a 
very  tense  round  or  pear-shaped  tumor,  which  usually  passes  down  and  in 
above  the  navel  (Taylor)  and  is  traceable  to  the  liver  edge ;  there  is  no 
jaundice  and  the  stools  contain  bile.  When  the  common  duct  is  occluded, 
jaundice  necessarily  results,  the  stools  are  alcoholic  and  offensive,  the  gall- 
ducts  as  well  as  the  gall-bladder  dilate,  and  perilobular  cirrhosis  at  first  with 
enlargement  then  with  atrophy  of  the  liver  follows.  Total  obstruction  of 
bile  generally  proves  fatal  within  two  or  three  years,  but  even  after  a  year's 
duration  the  obstruction  has  been  known  to  give  away. 

Treatment. — When  a  patient  is  suffering  severely  from  recurrent  colic, 
without  distention  of  the  gall-bladder,  or  when  the  gall-bladder  is  enlarging 
from  obstruction  of  its  duct  by  stone,  relief  may  be  given  by  the  operations 
of  cholecystotomy  or  cholecystectomy.  Cholecystotomy  is  performed  through 
an  incision  made  over  the  swelling  iu  the  linea  semilunaris,  if  possible,  and 
near  the  margin  of  the  liver.  If  the  bladder  is  adherent,  it  would  be  wiser 
not  to  open  the  peritoneum,  but  in  many  cases  this  is  necessary  to  reach  the 
swelling.  All  fluid  is  now  to  be  drawn  off  by  a  fine  aspirator  needle,  after 
which  the  sac  may  be  drawn  more  or  less  out  of  the  wound,  packed  round 
w7ith  sponges,  opened  sufficiently  to  admit  a  finger,  and  explored  ;  all  stones 
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that  can  be  felt  must  be  extracted  with  forceps,  and  before  finishing  the 
operation  a  finger  should  be  passed  along  the  cystic  duct  in  search  of  others 
impacted  in  it.  If  one  be  found,  it  may  perhaps  be  pressed  back  ;  in  a  few 
cases  it  has  been  broken  and  removed,  and  in  one  case  (Bernays's)  slight 
notching  of  the  ring  above  the  stem,  from  the  gall-bladder,  whilst  a  finger 
kept  guard  outside,  permitted  the  removal  of  the  calculus.  The  gall-bladder 
may  now  be  sewn  up  and  returned,  and  the  abdominal  wound  closed  ;  or 
the  wound  in  the  bladder  may  be  attached  to  that  in  the  peritoneum,  a 
tube  inserted,  and  the  rest  of  the  abdominal  wound  closed.  The  latter — 
strongly  advocated  by  Lawson  Tait,  who  has  by  far  the  largest  experience 
of  the  operation — seems  the  best ;  for  we  can  never  be  sure  that  the  duct  is 
patent,  accumulation  of  fluid  under  pressure  in  the  bladder  is  likely  to 
prove  too  much  for  the  stitches  (especially  if  the  calculus  happens  to  be 
in  the  common  duct  and  all  bile  tries  to  escape  through  the  wound),  and  it 
is  very  difficult  to  include  peritoneum  only  on  the  thinned  bladder;  on  the 
other  hand,  a  fistula,  if  the  duct  is  patent,  will  either  close  by  itself,  can  be 
closed  easily,  or,  if  permanent,  is  not  a  very  great  inconvenience.  Tait  and 
others  have  shown  that  the  danger  of  this  operation  is  very  slight.  In  1884, 
Tait  had  done  thirteen  cases,  and  all  recovered  (British  Medical  Journal, 
May  3,  1884). 

Cholecystectomy  has  been  done  at  least  eleven  times  (British  Medical  Jour- 
nal, June  12,  1886)  with  a  very  considerable  mortality.  Langeubuch  first 
performed  it  in  1882.  The  liver  was  held  up  and  sponges  placed  to  protect 
the  intestines,  the  emptied  bladder  dissected  from  the  liver,  apparently  with 
ease,  the  duct  double  ligatured  and  cut  between.  In  his  case  the  bladder 
not  only  contained  stones,  but  was  hypertrophied.  This  alone  does  not  justify 
the  operation,  nor  does  suppuration.  Its  mortality  should  be  very  little 
more  than  that  of  cholecystotomy  if  it  is  to  be  performed  merely  to  escape 
the  inconvenience  of  a  fistula,  which  may  be  only  temporary.  It  seems 
just  possible  that  a  stone  might  be  removed  from  the  common  duct, 
through  the  cystic  duct,  after  removal  of  the  bladder.  If,  in  a  case  of  recur- 
rent colic,  without  distention  of  the  bladder,  it  were  impossible  to  suture 
the  bladder,  by  reason  of  its  shortness,  to  the  abdominal  wall,  choice  would 
have  to  be  made  between  suture  and  return  of  the  bladder  and  cholecys- 
tectomy. Epithelioma  of  the  gall-bladder  does  not  justify  the  operation,  as 
the  disease  cannot  be  recognized  sufficiently  early. 

The  Spleex. 

Movable  spleen,  like  movable  kidney,  has  occasionally  called  for 
extirpation  ;  the  organ  is  so  vascular  that  it  is  doubtful  whether  hemorrhage 
would  not  follow  an  operation  like  that  of  nephrorrhaphy. 

Hypertrophy  of  the  spleen  may  be  simple — i.  e.,  its  cause  is  unknown, 
and  it  causes  symptoms  only  by  its  size  and  weight ;  leucocythcemic,  in  which 
case  it  is  accompanied  by  important  blood-changes,  especially  great  excess 
of  leucocytes,  and  their  results,  and  frequently  also  by  enlargement  of  lymph 
glands,  and  transformation  of  yellow  marrow  into  red  ;  or  malarial.  In 
either  of  these  forms  the  organ  may  reach  a  weight  of  many  pounds  and 
fill  the  greater  part  of  the  abdomen.  Medical  treatment  should  be  thor- 
oughly tried  before  passing  to  surgical,  as  splenectomy  has  had  a  very 
high  mortality.  The  cases  of  hypertrophy  demanding  it  are  not  many. 
Cases  of  leucocythsemia  have  been  most  frequently  operated  on,  and  we  be- 
lieve with  an  invariably  fatal  result;  it  is,  therefore,  generally  held  that 
such  should  be  rejected  as  unsuitable.  Cases  of  malaria  are,  as  a  rule,  either 
too  little  inconvenienced  for  splenectomy  to  be  thought  of,  or  are  too  ill  to 
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allow  of  the  operation,  but  cases  suitable  for  it  do  occasionally  occur.  Cases 
of  simple  hypertrophy,  in  which  suffering  renders  the  patient  willing  to  run 
the  risk  of  removal,  hold  out  the  greatest  hope  of  success. 

Abscess,  not  pysemic,  of  which  the  causes  are  obscure,  is  rarely  seen  in 
the  spleen.  When  diagnosed,  it  should  be  treated  by  puncture  or  incision 
and  drainage,  from  behind,  if  possible.  The  spleen  has  once  been  extirpated 
from  the  cavity  of  an  abscess  in  which  it  lay,  the  patient  recovering. 

Simple  cysts  of  great  size,  single  or  multiple,  rarely  form  in  the  spleen. 
Crede  removed  a  spleen  of  fifteen  ounces  which  contained  a  cyst  holding 
fifty-six  ounces,  and  Knowsley  Thornton  has  operated  in  two  such  cases;  all 
were  successful.  If  a  single  cyst  were  found,  drainage  might  first  be  tried. 
Hydatid  cysts  are  rare ;  treat  as  in  the  liver. 

Malignant  disease  is  very  rare,  and  certainly  does  not  justify  splenec- 
tomy. 

Splenectomy. — Experiments  on  animals  and  accidental  wounds  in  man, 
leading  to  prolapse  and  extirpation  of  the  spleen,  established  that  life  and 
health  might  continue  after  loss  of  the  organ  ;  its  place  is  taken  by  other 
lymphoid  structures,  including  the  thyroid,  which  undergo  temporary  or 
permanent  compensatory  hypertrophy. 

The  removal  is  usually  effected  through  a  wound  of  sufficient  length  in  the 
left  linea  semilunaris,  but  some  operators  have  preferred  the  mid-line ;  in 
cases  of  hypertrophy,  the  cut  is  necessarily  very  long,  but  when  the  organ 
is  cystic  the  cysts  can  be  emptied  before  the  spleen  is  drawn  out.  The  next 
step  is  to  bring  it  outside  the  wound,  and  this  has  frequently  been  accom- 
plished with  ease;  there  is,  however,  danger  that  the  organ  may  tear  in  the 
manoeuvre,  or  from  the  separation  of  some  adhesion,  when  it  bleeds  very 
freely.  This  happened  in  Warington  Haward's  case  (Trans.  Clin.  Soc, 
1883),  but  the  hemorrhage  was  soon  stopped  with  sponge-pressure.  The 
pedicle  should  now  be  tied  in  several  parts  or  clamped,  and  the  vessels  tied 
separately,  and  then  the  spleen  is  cut  away;  care  must  be  taken  that  the  tail 
of  the  pancreas  is  not  included  in  the  ligatures  or  clamp.  The  abdominal 
wound  is  closed  as  usual. 

Nussbaum  records  26  splenectomies  for  injury  with  16  recoveries. 

Crede  collected  30  cases  up  to  1881 :  16  were  for  leucocythsemic  spleen, 
and  all  died:  of  the  remaining  14,  9  lived,  viz.,  2  of  cystic  spleen,  2  of 
movable  spleen,  4  of  simple  hypertrophy,  and  one  in  which  the  spleen  lay  in 
an  abscess.  The  most  recent  statistics  will,  we  believe,  be  given  in  K.  Thorn- 
ton's paper  in  the  Med.  Chir.  Trans,  for  1886. 

The  Uterine  Appendages. 

Chronic  inflammation  of  the  uterine  appendages,  viz.,  ovaries  and  Fallopian 
tubes,  due  usually  to  extension  from  the  uterus,  is  a  frequent  cause  of  extreme 
dysraenorrhcea  and  painful  attacks  of  pelvic  peritonitis,  completely  incapa- 
citating the  sufferers  from  actual  work  and  rendering  them  chronic  invalids. 
In  these  cases  (for  the  symptoms  of  which  see  works  on  gynecology)  Lawson 
Tait  and  others  have  lately  practised  removal  of  the  uterine  appendages 
through  the  mid-line  of  the  abdomen.  An  incision  admitting  two  fingers  is 
all  that  is  required,  unless  complex  adhesions  have  to  be  dealt  with,  when 
the  operation  may  be  extremely  difficult.  A  broad  ligament  with  the  diseased 
tube  and  ovary  is  drawn  out,  transfixed  with  silk,  tied  in  two  pieces,  and  the 
tube  and  ovary  cut  off  beyond  the  ligatures.  As  a  rule,  this  must  be  done 
on  both  sides.  Tait,  up  to  1885,  had  operated  on  201  cases,  with  a  mortality 
of  5  per  cent,  on  the  whole  number,  but  only  3  per  cent,  on  the  second  hun- 
dred.   Relief  was  generally  complete  and  immediate  ;  but  in  a  few  cases 
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extravasation  of  blood  into  the  peri-uterine  tissues  occurred  after  operation, 
and  seemed  to  be  the  cause  of  continued  pain  (Brit.  Med.  Journ.,  Jan.  31, 
1885). 

Ovaries. 

1  amors  of  the  ovaries  are,  to  the  surgeon,  by  far  the  most  important  diseases 
of  these  organs.  They  may  be  either  cystic  or  solid,  the  former  being  very 
much  the  more  frequent. 

Pathology  of  Cysts. — The  ovaries  consist  of  a  fibromuscular  stroma  con- 
tained in  a  fibrous  capsule,  and  throughout  the  stroma  of  each  at  birth  are 
scattered  something  like  70,000  Graafian  follicles — small  cysts  lined  with 
cubical  epithelium,  each  containing  an  ovum  in  a  little  fluid.  The  follicles 
and  ova  are  formed  by  the  growth  of  tubular  processes  of  germinal  epithe- 
lium into  the  mesoblastic  stroma.  From  these  elements  of  the  ovary  all 
primary  new  growths  must  spring. 

Cysts  are  divided  into  simple  and  proliferous,  the  latter  being  distinguished 
from  the  former  by  evidence  of  the  continued  formation  of  new  cysts  in  the 
walls  of  the  primary  cavities.  Simple  cysts  may  be  single  or  multiple; 
usually  one  or  two  cysts  much  outstrip  the  rest  in  size;  and  by  absorption  of 
the  fibrous  septa  many  of  the  smaller  come  to  open  into  the  larger.  Prolifer- 
ous cysts  are  conglomerations  of  cysts  of  various  sizes.  They  are  more 
irregular  and  lobulated  than  the  simple  forms,  but  have  the  same  blue-white 
or  pearly  fibrous  surface — very  different  from  the  more  or  less  deep  red  of 
growing  uterine  myomata.  On  slitting  up  cysts,  or  making  a  section  of  the 
tumor,  the  cavities  are  found  full  of  a  fluid  which  is  usually  yellowish  and 
viscid,  but  may  be  pale  and  limpid,  variously  colored  by  mixture  with  blood, 
or  purulent,  or  the  contents  may  be  a  colloid  material.  The  inner  walls  of 
the  cysts  often  look  softer  and  pinker  than  the  outer ;  upon  them  are  more 
or  fewer  rounded  eminences,  formed  by  new  cysts  in  their  walls,  projecting 
into  this  cyst  or  that,  and  towards  the  interior  rather  than  towards  the 
exterior  of  the  tumor.  The  smaller  cysts  may  seem  more  vascular  than  the 
larger,  and  fringes  of  membrane,  uniting  frequently,  may  sometimes  render 
their  surfaces  cribriform.  The  walls  of  the  cysts  vary  much  in  thickness ; 
usually  they  are  well  under  one-sixth  of  an  inch,  and  often  are  quite  thin ; 
a  solid  mass  of  some  size  is  common  at  one  or  two  spots.  All  these  consist  of 
connective  tissue,  and  may  be  white  and  hard,  or  pink  or  yellow  and  soft. 
Under  the  microscope  the  cysts  are  for  the  most  part  lined  with  large  col- 
umnar cells;  but  a  few  are  said  to  be  destitute  of  lining,  having  been  formed 
by  mucous  degeneration  of  the  stroma.  This  consists  of  fibrous  tissue,  dense, 
with  few  vessels  or  cells  in  the  larger  cyst-walls  and  masses,  looser,  with  many 
long  spindle  nuclei,  near  smaller  cysts.  Here  and  there  in  the  stroma  are 
microscopic  spaces  lined  by  columnar  cells,  just  like  Lieberkuhn's  follicles 
cut  across;  these  are  growing  tubules,  and  they  may  be  found  in  all  sizes  up 
to  obvious  cysts.  But  there  may  be  another  way  in  which  new  cysts  are 
formed.  A  section  through  the  wall  of  a  small  cyst  with  cribriform  surface 
shows  this  appearance  to  be  due  to  the  projection  of  vascular  papillary 
processes,  which  often  branch  repeatedly,  into  its  lumen ;  the  branches  of 
contiguous  processes  may  unite,  as  Wilson  Fox  pointed  out,  and  give  rise  to 
the  appearances,  in  section  at  least,  of  cysts  lined  with  columnar  cells. 

These  papillary  processes  may  increase  so  as  to  form  large  warty  masses, 
not  only  filling  the  cysts  (generally  of  small  tumors),  but  bursting  through 
them  and  spreading  to  the  surface  of  the  peritoneum.  In  other  instances  the 
stroma  increases  greatly  in  amount,  being  soft,  oedematous,  usually  yellowish 
and  cellular,  and  large  masses  of  a  similar  nature  often  project  into  and  fill 
up  the  cysts  (cystosarcoma). 
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The  pathology  of  these  growths  is  still  somewhat  doubtful.  Wilson  Fox 
{Med.  Chir.  Trans.,  1864)  taught  that  "all  forms  of  cysts  met  with  in  the 
ovary  originate  from  Graafian  follicles,"  multilocular  forms  being  due  to  the 
production  of  secondary  cysts  by  blending  of  papillary  processes  as  above 
described.  Certain  Graafian  follicles  are  supposed  to  become  distended  with 
fluid  or  blood  effused  into  them  during  menstrual  congestions,  which  have 
failed  to  cause  their  rupture,  perhaps  because  the  capsule  is  thickened  by 
chronic  ovaritis.  In  support  of  this  origin  it  may  be  said  that  small  cystic 
ovaries  having  every  appearance  of  it  are  not  very  uncommon,  and  that  ova 
have  been  discovered,  by  several  observers,  in  cysts  under  the  size  of  a  cherry. 
Its  occurrence  appears  to  be  admitted  by  all,  but  some  say  that  the  tumors 
thus  found  rarely  reach  the  size  of  a  fist,  and  are  of  little  clinical  importance. 
Large,  simple,  and  all  truly  proliferous  cysts  must,  in  this  case,  be  regarded 
as  tubular  adenomata;  tubules  of  ovarian  cells  start,  perhaps  from  Graafian 
vesicles,  perhaps  from  some  embryonic  remains,  and  grow  through  the 
ovarian  stroma,  becoming  dilated  into  cysts  at  frequent  intervals.  In  the 
walls  of  the  cysts  the  tubules  are  cut  across  more  or  less  frequently  (see  above). 

Dermoid  cysts  occur  with  special  frequency  in  the  ovary,  but  they  do  not, 
as  a  rule,  enlarge  much  until  puberty.  They  may  consist  of  a  simple  skin- 
like sac  lined  by  stratified  epithelium,  and  full  of  white  or  yellowish  sebace- 
ous stuff  consisting  of  epithelial  cells,  free  fat,  and  cholesterine,  the  whole 
forming  a  fluid  at  the  temperature  of  the  body ;  or  we  may  find  sebaceous, 
and  even  sweat,  glands  in  the  wall,  hair  follicles,  giving  rise  to  a  coil  of 
usually  fair  hair  in  the  cyst,  teeth,  bones,  cartilage,  muscular  and  even  gan- 
glionic nerve  tissue.  Though  usually  of  moderate  size,  these  cysts  may  fill 
the  whole  abdomen.  They  may  also  be  multiple,  round  about  the  ovary  or 
in  other  parts  of  the  abdomen.  It  is  convenient  to  mention  here  certain 
extra-ovarian  cysts.  Parovarian  cysts  arise  by  effusion  of  fluid  into  the 
tubules  of  the  parovarium  in  the  broad  ligament ;  they  are  monolocular,  thin- 
walled,  contain  a  fluid  of  sp.  gr.  1.005-1.007  which  is  watery  and  but  slightly 
albuminous ;  Tait,  however,  says  he  has  met  with  fluid  as  viscid  and  gru- 
mous  as  in  any  ovarian  cyst.  Cysts  of  the  broad  ligament  form  by  effusion  of 
serous  fluid  between  its  layers  ;  they  may,  perhaps,  supervene  upon  a  hema- 
tocele. Doran  believes  that  simple  thin-walled  cysts  are  always  developed 
in  the  broad  ligament,  either  independently  of  the  parovarium,  or  in  the 
vesicle  often  present  at  the  outer  end  of  the  horizontal  duct;  whilst  the  true 
parovarian  cyst  developed  from  the  vertical  tubes,  generally  contains  papil- 
lary growths.  Hydatid  cysts  may  occur  in  the  pelvis,  unconnected  with  the 
uterus  or  its  appendages,  and  it  was  suggested  by  Boinet,  and  it  is  still  believed 
by  some  that  an  unimpregnated  ovum  may  fall  into  the  peritoneum  and  de- 
velop into  a  cyst.  Dropsy,  or  distention  of  the  Fallopian  tube  with  mucous 
fluid,  blood,  or  pus,  must  be  remembered  in  the  diagnosis  of  small  ovarian 
cysts. 

Solid  tumors  of  the  ovary  are  much  rarer  than  the  cystic,  though  these 
may  contain  so  much  stroma  as  to  be  practically  solid  ( fibro-adenomatd). 
Pure  fibromata  or  fibromyomata  are  exceedingly  rare.  Malignant  growths 
are  generally  secondary,  but  as  primary  tumors  they  are  more  common  than 
simple  growths.  Perhaps  the  most  interesting  are  cases  apparently  of  tubu- 
lar adenomata  which  have  affected  the  glands  and  liver  or  even  more  distant 
parts,  behaving  like  columnar  epitheliomata.  Both  hard  and  soft  acinous 
cancer  occur ;  and  sarcomata  of  various  kinds,  chiefly  spindle-celled,  are  met 
with.    Myxoma  may  be  primary  in  the  ovary. 

Natural  History  and  Signs  of  Ovarian  Cysts. — Cystic  disease  of 
the  ovary  may  occur  at  any  age  from  infancy  upwards,  but  is  far  most  fre- 
quent during  the  period  of  sexual  activity.    The  great  majority  of  Sir  Spen- 
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cer  Wells's  cases  occurred  between  twenty-five  and  fifty -five.  The  two 
organs  are  equally  liable,  and  not  uncommonly  both  are  affected.  As  to 
social  state,  these  growths  are  disproportionately  frequent  in  the  unmarried, 
and,  among  the  married,  in  the  sterile.  Ovarian  cysts  vary  much  in  their 
rate  of  growth,  but  as  a  rule  they  increase  steadily  and  so  rapidly,  that  in 
two  or  three  years  from  their  discovery  they  will  fill  most  of  the  abdomen 
and  induce  pressure-symptoms  ;  they  may  grow  much  more  rapidly  or  slowly, 
the  latter  especially  after  the  climacteric.  As  the  tumor  enlarges  it  inter- 
feres more  and  more  with  exercise,  with  digestion  and  absorption  of  food, 
and  with  the  patient's  happiness;  moreover  its  nourishment  is  a  heavy  bur- 
den upon  the  system.  The  patient  becomes  feeble,  thin,  pale,  and  anxious 
in  appearance,  the  weight  and  dragging  pain  confine  her  to  the  lying  posi- 
tion, the  lower  limbs  swell  from  pressure  on  their  veins,  and  finally  the  dia- 
phragm may  be  driven  up  and  the  lower  ribs  displaced  outward,  so  that 
respiration  and  heart  action  are  greatly  impeded  ;  the  natural  ending  of  an 
ovarian  cyst  is  therefore  :  (1)  Death  from  exhaustion  and  asphyxia. 

Other  treatments  are  possible  :  (2)  The  cyst  may  burst  unto  the  perito- 
neum, either  spontaneously  or  as  the  result  of  the  injury.  The  result  is 
often  a  sharp  attack  of  peritonitis,  which  may  prove  fatal,  but  which  usually 
subsides  or  becomes  chronic.  A  simple  single  or  parovarian  cyst  may  thus 
be  cured,  but  such  an  occurrence  is  rare,  and  in  the  latter  case  especially, 
the  accident  exposes  the  patient  to  the  danger  of  spread  of  papillomata 
(p.  701)  from  the  cyst  over  the  peritoneum  ;  hemorrhage  may  also  prove 
fatal.  Doran  (Tumors  of  the  Ovaries,  1882,  p.  109)  says,  that  in  twenty- 
nine  cases  of  rupture  very  acute  peritonitis  occurred  in  four  and  chronic  in 
ten.  If  such  cases  are  operated  on  at  once,  they  usually  do  well ;  if  they 
are  left,  adhesions  will  probably  render  a  later  operation  (should  the  patient 
live)  both  difficult  and  dangerous,  and  it  must  be  remembered  that  in  the 
common  multilocular  and  proliferous  cyst  there  is  no  chance  of  cure  by 
rupture. 

(3)  The  tumor  may  suppurate  in  one  or  several  cysts,  giving  rise  to  all 
the  symptoms — fever,  rigors,  perspirations,  pain,  and  peritonitis — and  dan- 
gers of  an  intra-peritonial  abscess.  In  some  cases  relief,  more  or  less  great, 
has  followed  the  opening  of  the  tumor  and  the  discharge  of  its  contents 
through  the  navel,  or  into  some  part  of  the  bowels  or  genito-urinary  tract. 
But  these  are  rare,  septic  inflammation  of  the  cyst  cavity  being  a  serious 
complication. 

(4)  The  tumor  may  be  twisted  upon  its  axis  by  intestinal  movements, and 
unless  adhesions  quickly  check  the  rotation,  the  cyst  becomes  gangrenous, 
or  such  hemorrhage  may  occur  into  it,  from  venous  engorgement,  that  it 
ruptures.  In  either  case,  the  gravest  shock  and  acute  peritonitis  usually 
occur.  Intercurrent  attacks  of  peritonitis  without  evidence  of  any  of  the 
above  causes  are  common  in  the  course  of  an  ovarian  cyst  and  are  very  de- 
pressing ;  each  one  renders  operation  more  difficult  and  dangerous.  Inflam- 
matory fluid  is  often  present  in  chronic  cases. 

(5)  Obstruction  of  the  bowels,  uroemia,  and  other  accidents,  may  lead  to 
a  rapidly  fatal  ending. 

(6)  The  disease  may  rarely  remain  stationary,  and  life  go  on  under  the 
burden.  The  author,  in  1853,  mentioned  the  case  of  a  lady,  aged  fifty- 
seven,  of  tall,  commanding  figure,  in  whom  an  ovarian  tumor  of  immense 
size  had  existed  for  more  than  thirty  years.  Her  health  was  pretty  good, 
although  when  the  disease  first  appeared,  before  the  diagnosis  was  fully  made 
out,  she  suffered  for  three  years  from  all  the  remedies  that  the  phy  ic.iaus  of 
the  time  of  George  IV.  could  devise  for  the  dispersion  of  the  swelling.  She 
died  in  1859  with  symptoms  of  suppuration  of  the  cyst. 
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It  is  obvious  from  this  history  that  nothing  is  to  be  gained  by  waiting, 
whilst  much  may  be  hoped  from  early  treatment  of  an  ovarian  cyst. 
Its  symptoms  are  the  following : 

The  "  facies  ovariana,"  described  by  the  late  Dr.  Wright,  is  often  very 
marked  in  advanced  cases.  "  The  emaciation,  the  prominent  or  almost  un- 
covered muscles  and  bones,  the  anxious  suffering  expression,  the  furrowed 
forehead  and  sunken  eyes,  the  open,  sharply  defined  nostrils,  the  thin,  com- 
pressed lips,  the  depressed  angles  of  the  mouth  form  together  a  face  which  is 
strikingly  characteristic"  (Wells). 

In  a  person  ordinarily  free  from  dysmenorrhea,  two  or  three  consecutive 
menstrual  periods  accompanied  by  this  symptom  may  indicate  the  commence- 
ment of  the  formation  of  a  cyst  from  enlarging  Graafian  follicles;  but  a  cyst 
often  forms  without  any  premonitory  signs. 

The  menses  are  not  necessarily  interfered  with,  especially  if  one  ovary 
remains  healthy,  though  both  menorrhagia  and  scanty  menstruation  may 
accompany  ovarian  disease.  As  a  rule  which  is  useful,  but  by  no  means 
invariable,  it  may  be  stated  that  the  catamenia  are  increased  in  uterine  and 
diminished  in  ovarian  tumors. 

Next  come  various  pressure-symptoms — frequency  of  micturition,  or  reten- 
tion ;  constipation,  pain  from  pressure  on  nerves,  weight  and  dragging  of  the 
tumor,  oedema  of  the  legs  from  pressure  on  the  iliac  veins,  and,  later,  the 
more  serious  ones  above  mentioned — intestinal  obstruction,  acute  or  chronic; 
urremia  from  pressure  on  the  ureters  and  hydronephrosis;  or  exhaustion  and 
asphyxia  from  pressure  on  thoracic  and  all  the  abdominal  viscera.  The 
early  pressure-symptoms  are  naturally  most  severe  when  a  cyst  is  retained  in 
the  pelvis.  They  are  none  of  them  characteristic,  but  may  be  induced  by 
any  abdominal  tumor  of  large  size  springing  from  the  pelvis. 

The  symptoms  being  so  few  and  doubtful,  it  is  evident,  therefore,  that  the 
physical  signs  are  all-important  for  the  recognition  of  the  disease.  The 
examination  must  be  systematically  conducted,  and  serves  as  a  type  for  the 
examination  of  abdominal  tumors  in  general. 

In  the  case  of  any  apparently  pelvic  tumor,  distended  bladder  should  be 
eliminated  at  once  by  the  passage  of  a  catheter.  Many  a  time  has  this  pre- 
caution prevented  a  terrible  mistake,  for  women,  with  bladder  well  above  the 
navel,  may  make  no  complaint  about  micturition. 

Inspection. — The  patient  should  lie  on  the  back,  with  shoulders  low,  hip 
raised,  and  abdomen  bare.  The  abdomen  is  arched,  uniformly  if  the  cyst 
be  unilocular  and  large,  unequally  if  it  be  multilocular  or  small.  If  the 
cyst  be  multiple  it  may  cause  irregularity  of  surface  all  over  abdomen.  If 
the  cyst  be  just  rising  out  of  the  true  pelvis,  it  often  causes  bulging  of  the 
iliac  region  on  the  side  from  which  it  takes  its  origin.  In  questioning  a 
patient  as  to  the  history  of  a  case,  this  fact  may  be  often  elicited,  and  is  of 
use  as  indicating  to  which  side  the  ovary  affected  probably  belongs. 

In  advanced  cases  the  tumor  may  fill  the  abdomen,  pushing  up  the  liver 
and  diaphragm,  and  causing  the  lower  ribs  and  xiphoid  cartilage  to  protrude. 
In  most  cases  the  skin  is  tense,  shining,  and  marked  by  linese  albicantes, 
though  over  the  pubic  region  the  skin  may  become  brawny  from  oedema, 
sometimes  forming  furrows  and  ridges.  The  umbilicus  may  be  greatly 
stretched,  but  does  not  protrude  unless  fluid  or  a  hernia  is  also  present. 

Mensuration. — Mensuration  emphasizes  the  facts  above  noted.  Measure- 
ments should  be  made  from  the  anterior  superior  iliac  spine  on  each  side  to 
the  navel  or  xiphoid  cartilage.  If  these  measurements  are  unequal  on  the 
two  sides,  fluid  is  probably  ovarian,  not  ascitic,  and  the  cyst  probably  springs 
from  the  side  on  which  the  measurement  is  the  greater.   Repeated  measure- 
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ments  indicate  whether  the  cyst  is  stationary  or  increasing  in  size.  Other 
measurements  may  be  useful  in  special  cases. 

Palpation  gives  exact  information  as  to  size,  form,  character  of  surface, 
consistence,  and  tension  of  the  tumor.  If  the  hand  can  be  made  to  sink  in 
towards  the  spine  above  the  pubes,  the  presumption  against  ovarian  tumor 
is  strong. 

The  sense  of  fluctuation,  obtained  in  the  ordinary  way,  over  an  abdominal 
tumor,  is  of  less  value  than  in  other  parts  in  distinguishing  between  fluid  and 
soft  solid ;  but  the  impression  of  a  wave  of  fluid  is  evidence  in  favor  of  a 
cyst,  disproving  solidity.  It  can  be  easily  elicited  by  laying  the  hand 
on  one  part  of  the  tumor  and  tapping  with  a  finger  at  another  part,  when, 
if  no  solid  stratum  intervene,  the  wave  is  felt.  By  changing  the  position 
of  the  observing  and  striking  hands  the  whole  area  of  fluctuation  may  be 
examined. 

If  the  fluctuations  be  observed  equally  in  all  directions  the  inference 
is  that  the  tumor  is  monocystic,  or  at  all  events  that  the  fluid  under  observa- 
tion is  contained  in  one  cyst.  If  the  wave  be  absent  in  parts,  or  arrested  in 
some  position  of  the  hands,  the  presence  of  solid  parts  or  septa  may  be  in- 
ferred ;  and  this  is  confirmed  by  an  irregular  surface  and  by  feeling  hard 
masses.  Ascitic  fluid  may  be  diffused  in  a  thin  layer  over  a  tumor  and  yield 
a  wave ;  then  deep  pressure  may  displace  this  layer  and  enable  us  to  detect 
a  fluctuating  swelling,  or  this  may  not  be  possible  until  the  ascitic  fluid  has 
been  drawn  off". 

A  thrill  is  sometimes  felt  in  tense,  thin-walled  cysts  which  are  not  hydatid. 

The  limits  of  a  sac  can  sometimes  be  made  out  by  observing  the  bounds 
of  the  area,  of  fluctuation,  though  this  point  can  be  best  made  out  by  simple 
palpation  and  percussion. 

Percussion. — This  is  the  most  important  and  reliable  test.  By  it  the  limits 
of  resonance  and  dulness  can  be  defined,  and  the  dull  area  corresponds 
exactly  with  the  position  and  size  of  that  part  of  the  cyst  in  contact  with 
the  abdominal  wall.  At  first,  if  the  cyst  lie  in  one  iliac  region,  and  push 
the  intestines  upward  and  to  the  other  side,  we  get  dulness  on  the  side  where 
the  cyst  lies,  resonance  on  the  opposite  side.  Afterwards,  when  the  cyst  has 
risen  to  or  above  the  level  of  the  umbilicus,  the  intestines  are  pushed  up- 
wards and  laterally,  and  the  dulness  occupies  the  pubic,  umbilical,  and  hypo- 
gastric regions,  spreading  bilaterally  into  the  adjoining  regions.  Hence  we 
have  resonance  between  the  last  rib  and  crest  of  the  ilium  on  each  side,  and 
above  the  tumor  where  the  colon  and  stomach  lie.  Occasionally  one  flank 
may  remain  dull  on  percussion  if  the  ovary,  from  adhesions  or  resistance, 
have  not  assumed  the  more  usual  central  position. 

Change  of  position  does  not  cause  any  marked  change  in  the  outline  of 
the  area  of  dulness  over  a  cyst. 

Auscultation  is  chiefly  of  negative  importance,  since  beyond  its  value  in 
seeking  for  adhesions  (see  page  711),  it  is  useful  mainly  in  helping  to  dis- 
prove the  existence  of  pregnancy  (by  the  absence  of  the  foetal  heart-sounds 
and  uterine  souffle),  and  of  some  forms  of  uterine  fibroids  (by  the  absence  of 
the  souffle  which  occurs  in  some  cases). 

Vaginal  examination  enables  us  to  feel  the  pelvic  portion  of  a  tumor  (if 
there  be  any),  to  examine  its  nature  (solid  or  fluid),  to  tell  its  relation  to  the 
uterus  and  the  closeness  of  its  connection  with  this  organ,  and  to  eliminate 
pregnancy. 

Absence  of  vaginal  roof-stretching,  softened  cervix,  ballottement,  increase 
in  size  and  weight  of  the  uterus  (negatived  by  bimanual  examination),  and 
purple  tint  of  the  mucous  membrane  confirm  the  diagnosis  by  excluding 
pregnancy. 
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If  a  cyst  be  unilocular,  and  the  abdominal  portion  be  tapped,  the  exam- 
ining finger  in  the  vagina  will  feel  the  impression  of  a  wave.  Multilocular 
cysts  are  simply  tense  or  elastic,  possibly  irregular;  they  may  have  a  solid 
mass  towards  the  base. 

After  excluding  pregnancy,  the  uterine  sound  may  be  used  to  tell  us  the 
length  of  the  uterus,  its  inclination  and  relative  position  to  the  tumor,  and 
its  mobility.  To  test  the  latter  part  fully,  an  assistant  should  move  the 
abdominal  mass  in  various  directions.  If  the  uterus  be  of  normal  length 
and  freely  mobile,  we  may  assume  that  the  tumor  does  not  grow  from  the 
uterus,  or,  if  it  does,  that  it  has  a  long  pedicle.  If  the  uterus  be  elongated 
and  fixed  to  the  tumor,  the  diagnosis  must  be  made  by  concurrent  signs  be- 
tween a  uterine  fibro-cystic  tumor,  and  a  uterus  adherent  to  an  ovarian  cyst, 
elongated  by  pressure  and  dragging.  Certainty  may  be  impossible.  The 
uterus  at  first  lies  in  front  of  an  ovarian  cyst,  which  tends  to  drop  into 
Douglas's  pouch  ;  as  the  cyst  increases  and  rises  out  of  the  pelvis  it  may  get 
in  front  of  the  uterus.  There  is  no  fixed  rule  in  this  respect.  In  spite  of 
displacement  and  compression,  pregnancy  complicated  by  an  ovarian  tumor 
is  not  very  uncommon. 

The  upward  dragging  of  the  uterus  by  the  cyst  as  it  rises,  tends  to  conceal 
its  vaginal  portion  so  that  the  os  uteri  may  be  out  of  reach  or  almost  level 
with  the  vaginal  roof. 

Rectal  examination  enables  us  to  reach  a  rather  higher  level  on  the  pos- 
terior and  pelvic  portions  of  the  tumor  than  does  a  vaginal  examination ; 
and  is  of  great  service  in  deciding  upon  the  existence  of  pelvic  adhesions 
(p.  711). 

Exploratory  incision  is  necessary  in  a  few  cases  to  enable  us  .to  make  a 
diagnosis.  It  should  be  employed  only  when  everything  is  ready  for  treat- 
ment. 

Table  showing  the  abdominal  conditions  from  which  the  diagnosis  of  an  ovarian 
tumor  may  have  to  be  made  (after  Sir  Spencer  Wells). 

Group  I.    (In  connection  with  the  peritoneum.) 

Ascites. 

Encysted  dropsy  of  peritoneum. 

Tympanites  and  phantom  tumors. 

Fatty  and  other  tumors  of  omentum  and  mesentery. 

Hydatids. 

Sarcoma,  cancer,  and  tubercle. 

Group  II.    (Uterine  enlargements.) 
Pregnancy — normal  and  abnormal. 

Air  or  fluids  in  uterus — physo-,  hydro-,  pyo-,  and  hsemato-metra. 
Fibroid  tumors. 
Intra-uterine  carcinoma. 

Group  III.  (Miscellaneous.) 
Hypertrophy  of  abdominal  wall. 
Extra-uterine  pregnancy. 
Hydro-,  pyo-,  or  haemato-salpinx. 
Enlarged  liver,  spleen,  kidney,  or  lymphatic  glands. 
Hydatid  cysts  of  liver  or  other  abdominal  organs. 
Movable  kidney,  cysts  and  tumors  of  kidney. 
Distended  bladder. 

Hematocele,  pelvic  cellulitis,  and  abscess. 
Fecal  accumulations. 

Enchondroma,  or  sarcoma  of  ileum  or  vertebrae. 
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Only  the  more  important  of  these  can  be  dealt  with  here.  The  order  of 
examination  is  that  just  given. 

Ascites. — There  is  a  history  of  cirrhosis  or  other  disease  of  the  liver,  of 
cardiac  or  renal  disease,  or  of  chronic  peritonitis;  and  symptoms  and  physi- 
cal signs  of  these  maladies  are  present.  The  health  has  become  feeble  more 
rapidly  than  an  ovarian  tumor,  of  size  sufficient  to  cause  the  enlargement 
of  the  abdomen,  would  account  for. 

In  ascites  the  abdomen  is  uniformly  distended,  the  flanks  bulge,  and  the 
umbilical  region  is  flattened,  unless  the  distention  is  very  great,  when  the 
navel  will  probably  be  replaced  by  a  translucent  fluid  projection  ;  otherwise 
there  is  not,  and  never  has  been,  any  localized  swelling.  The  respiratory 
rise  and  fall  of  a  solid  tumor  may  be  simulated  by  some  distended  coils  of 
gut  (Wells,  Diagnosis  and  Surg.  Treat,  of  Abdom.  Tumors,  1885,  p.  13), 
but  resonance  on  percussion  settles  all  doubt.  The  shape  of  the  abdomen 
varies  distinctly  with  change  of  position.    No  tumor  can  be  mapped  out. 

In  a  multilocular  cyst  fluctuation  is  limited  to  certain  area},  in  ascites  and 
a  thin-walled  cyst  it  is  equal  in  all  directions  ;  but  in  ascites,  unless  extreme, 
it  varies  in  site  with  the  position.  Sir  Spencer  Wells  (ibid.  p.  18)  lays  stress 
upon  the  fact  that  in  ascites  the  wave  of  fluctuation  may  be  felt,  not  only 
where  the  sound  is  dull  on  percussion,  but  also  beyond  the  line  of  dulness, 
owing  to  the  fact  that  the  intestines  float  on  the  fluid,  and  the  fluid  may  be 
thrown  into  waves  among  them. 

In  ascites,  the  bowels,  as  they  contain  air,  float  up  through  the  fluid ;  and, 
in  whatever  position  the  patient  may  be  placed,  unless  they  are  adherent  to 
the  abdominal  wall,  they  tend  to  occupy  the  uppermost  part,  and  the  fluid 
the  lowest.  Therefore,  in  the  supine  position,  there  is  resonance  over  the 
anterior  surface  of  the  abdomen,  but  dulness  towards  the  sides  ;  the  outline 
of  the  dulness  varies  with  the  position  of  the  patient ;  if  she  turn  on  to  her 
hands  and  knees,  resonance  appears  in  the  flanks,  dulness  in  front.  In 
ovarian  cyst,  in  the  supine  position,  percussion  yields  opposite  results  (p.  705). 
Yet,  if  the  quantity  of  ascitic  fluid  be  very  large,  and  the  abdomen  so  dis- 
tended that  the  mesentery  does  not  allow  the  bowels  to  float  up  and  entirely' 
reach  the  anterior  wall,  there  may  be  more  or  less  dulness  everywhere. 
The  diagnostic  marks  are  rendered  clearer  if  the  patient's  shoulders  are 
depressed  and  hips  raised  by  a  pillow. 

As  a  rule,  if  one  loin  be  clear  and  one  dull,  it  is  due  to  an  ovarian  cyst 
on  the  dull  side ;  but  the  same  physical  signs  may  be  due  to  encysted  dropsy 
of  peritoneum  on  the  dull  side,  or  to  ascites  with  adhesions,  bindiug  down 
the  intestines  to  the  clear  side.  It  must  be  remembered  that  ascites  is  not 
uncommonly  present  with  an  ovarian  tumor. 

Chemical  examination  of  fluids  withdrawn  from  the  abdomen  may  be  of 
much  value  in  doubtful  cases. 

Ascitic  fluid  is  clear  or  slightly  turbid,  watery,  bright  or  pale  yellow, 
forming  on  boiling  a  dense  clot,  insoluble  in  strong  acetic  acid  ;  it  very  rarely 
contains  cholesterine. 

Ovarian  cysts  usually  contain  colloid  or  ropy  fluid  (like  solution  of  gum 
arabic)  of  sp.  gr.  1.012-1.030;  cholesterine  is  uncommon ;  large  epithelial 
cells  and  granular  corpuscles  are  often  present.  The  fluid  coagulates  on 
boiling,  and  the  large  clot  (paralbumen)  usually  dissolves,  or  becomes  trans- 
lucent when  boiled  in  twice  its  volume  of  acetic  acid.  But  ovarian  cysts  do 
not  always  contain  fluid  of  this  character. 

Extra-ovarian  (broad  ligament)  cysts  contain  usually  a  clear,  colorless, 
limpid  fluid  of  sp.  gr.  well  below  1.010,  with  a  mere  trace  of  albumen, 
increased  by  the  addition  of  acetic  acid,  and  few  or  no  cell  forms.  Hydatid 
cysts,  hydronephrosis,  and  some  dilated  gall-bladders  yield  limpid  fluids  of 
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sp.  gr.  below  1.010,  and  containing  little  or  no  albumen.  The  first  may  con- 
tain hydatids,  hooklets,  or  bits  of  membrane ;  the  second  may  contain  urea 
(concentrate  greatly,  and  add  nitric  acid  to  get  precipitate  of  nitrate  of  urea) ; 
the  last  may  contain  bile-coloring  matter. 

Chronic  peritonitis,  with  matting  of  the  intestines  and  omentum,  often 
combined  with  collections  of  serum  or  pus,  limited  by  adhesions,  may  occa- 
sionally give  rise  to  tumor-like  masses,  presenting,  when  they  encroach  upon 
the  pelvis,  a  close  resemblance  to  cysts  or  fibro-cysts  of  the  ovary  or  uterus. 
The  great  cause  of  chronic  peritonitis  is  tubercle,  and  there  is  usually  evi- 
dence of  this  in  other  organs;  the  illness  not  uncommonly  begins  some- 
what acutely,  and  then  becomes  chronic,  perhaps  with  fitful  exacerbations; 
irregular  fever  is  usually  present,  and  the  patient  has  suffered  from  nausea, 
vomiting,  anorexia,  disordered  bowels,  abdominal  pain,  and  wasting,  more 
than  an  ovarian  cyst  will  account  for ;  the  abdomen  is  usually  rather  hard, 
rigid,  and  flatter  than  when  a  tumor  is  present ;  it  is  often  tender,  and  may 
be  oedematous  over  the  swelling  or  about  the  navel ;  the  swelling  is  usually 
ill-defined  in  most  directions,  absolutely  fixed,  and  lacks  tension ;  fluctuation 
is  very  limited  and  indistinct,  unless  a  large  abscess — such  as  may  rise  from 
the  pelvis  in  perimetritis — is  present ;  the  tumor  may  be  formed  entirely,  or 
limited  above,  by  a  hard,  transversely  running  mass,  which  should  always 
excite  a  suspicion  of  the  rolled  up  and  thickened  omentum,  which  is  common 
in  chronic  peritonitis ;  dulness  is  absent  or  incomplete  over  what  appears  to 
be  a  tumor,  unless  there  is  a  considerable  surface  of  fluid  in  contact  with  the 
wall ;  fluid  withdrawn  by  needle  may  be  serous,  turbid,  highly  albuminous, 
and  often  fetid  or  purulent ;  should  an  exploratory  incision  be  made,  it  can 
be  used  for  the  evacuation  of  such  fluid. 

Malignant  growths  of  the  peritoneum  may  give  rise  to  a  tumor  or  tumors  of 
the  most  varying  character,  and  cause  effusion  into  the  peritoneum  of  much 
fluid,  some  of  which  may  be  encysted,  matting  of  the  intestines,  thickening 
and  rolling  up  of  the  omentum.  They  are  often  secondary  to  malignant 
diseases  of  abdominal  organs,  and  the  peritoneal  mischief  supervenes  upon 
cancer  of  the  stomach,  uterus,  ovary,  etc. ;  wasting  is  even  greater  than  in 
chronic  peritonitis,  which  the  case  much  resembles,  but  ascites  is  usually 
more  marked,  and  jaundice  and  oedema  of  the  legs  not  infrequently  super- 
vene ;  more  than  one  tumor  may  often  be  detected  by  pressing  somewhat 
sharply  in  at  various  points,  and  the  main  mass  is  usually  hard  and  craggy. 

Tumors  and  cysts  (hydatid  and  simple)  of  the  omentum  and  mesentery  are 
rare.  They  must  be  localized  and  their  nature  determined  upon  general 
principles,  for  they  give  rise  to  no  specific  symptoms.  Primary  tumors  are 
very  rare.  Meredith  lately  removed  a  huge  lipoma  of  the  omentum,  and 
Wells  reports  the  successful  removal  of  a  tumor  of  the  mesentery,  which  he 
could  not  localize  before  operation,  and  the  nature  of  which,  was  not  deter- 
mined. 

Phantom  tumors  are  very  deceptive  at  first  sight,  and  the  patient  may 
state  that  she  has  felt  foetal  movements  or  a  hard  mass  of  some  kind.  They 
usually  occur  in  hysterical  women,  but  there  is  often  no  desire  to  deceive. 
The  lower  part  of  the  abdomen  has  the  shape  which  is  usual  in  pregnancy 
at  about  the  sixth  month,  the  muscles  are  sufficiently  tense  to  give  the  feeling 
that  they  are  contracted  over  a  sac  of  fluid ;  but  this  has  no  distinct  outline, 
fluctuation  is  very  doubtful,  no  wave  is  obtainable,  and,  though  the  muscles 
resist  very  strongly,  a  hand  can  often  be  pressed  back  well  towards  the  spine, 
especially  when  the  patient  is  taken  unawares ;  the  whole  area  is  resonant, 
or  subresonant  if  the  patient  be  fat ;  under  chloroform  the  swelling  dis- 
appears, and  returns  before  the  patient  is  really  conscious. 

In  the  second  group  of  conditions  causing  diagnostic  difficulties  in  respect 
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to  ovarian  tumors,  we  have  a  series  of  cases  in  which  the  uterus  itself  is 
enlarged  by  the  presence  in  its  cavity  of  a  foetus,  vesicular  placenta,  retained 
menses,  watery  fluid  or  gas,  an  interstitial  or  submucous  fibroid  tumor  or 
cancer  of  the  body.  In  all  these  the  first  point  is  to  show  by  bimanual 
examination  that  we  are  dealing  with  an  enlarged  uterus,  and  then  comes  the 
question  of  its  cause. 

Pregnancy  must  be  carefully  considered  in  every  case  of  pelvic  tumor. 
Until  pregnancy  has  been  disproved,  a  uterine  sound  should  never  be  used. 
The  diagnosis  of  the  gravid  uterus  from  tumor  has  not  usually  to  be  made 
until  the  fourth  month,  when  the  uterus  rises  above  the  pubes ;  but  unusual 
symptoms  may  bring  a  patient,  believing  herself  to  be  pregnant,  to  the 
surgeon  during  the  early  months  of  gestation,  when  there  are  no  certain 
signs  of  pregnancy  and  delay  in  decision  may  be  necessary.  In  this  case  a 
tumor  is  usually  found  behind  or  to  one  side  of  the  os,  and  the  question  is 
whether  this  is  a  retroverted  or  displaced  enlarged  uterus,  or  an  extra-uterine 
gestation,  ovarian,  fibroid,  or  other  tumor;  later  on  there  is  a  mass  in  the 
abdomen.  Obviously,  every  effort  must  be  made  to  connect  or  disconnect 
the  uterus  from  the  unusual  swelling  by  abdominal,  vaginal,  rectal,  and  bi- 
manual examination,  and  the  intermittent  contraction  which  occurs  in  the 
pregnant  or  otherwise  distended  uterus  must  be  carefully  felt  for.  The  result 
may  show  that:  1.  The  uterus  is  enlarged  and  forms  the  swelling,  the  cause 
of  which  must  then  be  considered.  2.  That  the  uterus  is  of  normal  size  and 
distinct  from  the  swelling,  the  nature  of  which  must  then  be  made  out. 
3.  That  the  uterus  is  enlarged  and  distinct  from  the  swelling,  when  the  nature 
both  of  the  enlargement  and  of  the  swelling  must  be  decided. 

Pregnancy  may  usually  be  eliminated  before  fifteen  or  after  fifty,  but  has 
occurred  from  nine  up  to  sixty.  The  gravid  uterus  is  characterized  by 
almost  always  rising  in  the  mid-line ;  it  falls  a  little  to  one  side  in  the  later 
months,  and  usually  reaches  certain  points  by  certain  dates ;  it  may,  however, 
be  retained  much  longer  than  usual  in  the  pelvis,  or  be  repressed  by  tight- 
lacing,  and,  in  the  later  months,  may  be  smaller  or  much  in  excess  of  what 
is  usual ;  it  is  dull,  at  first  rounded,  then  pyriform,  and  hard  until  the  fifth 
month,  after  which  fluctuation  becomes  more  distinct,  and  it  becomes  possible 
to  obtain  external  ballottement,  to  feel  movements,  and,  finally,  to  trace  the 
outline  of  the  foetus.  With  regard  to  the  signs  of  pregnancy,  very  few  are 
certain  ;  cessation  of  the  menses  may  occur  from  many  causes,  and  menstrua- 
tion not  rarely  occurs  twice  or  thrice  after  impregnation ;  changes  in  the 
breasts  may  certainly  occur  in  women  believing  themselves  pregnant,  yet 
not  so,  and  pigmentary  changes  may  also  occur,  and  neither  of  these  signs  is 
of  great  value  except  in  a  first  pregnancy,  when  the  presence  of  milk  in  the 
breasts  is  almost  conclusive ;  vaginal  roof  stretching  may  be  produced  by 
anteversion  of  the  uterus  from  other  causes ;  the  purplish  color  of  the  vagina 
is  met  with  in  cases  of  fibroid  or  other  tumors,  usually  large,  obstructing  the 
circulation,  and  shortening  and  opening  of  the  os  and  shortening  of  the  cer- 
vix may  occur  with  fibroids ;  enlargement  and  increased  weight  of  the  uterus 
has  many  causes,  but  the  gravid  uterus  grows  more  rapidly  than  most  tumors ; 
ballottement,  both  external  and  internal,  may  be  very  closely  simulated  by 
the  movements  in  a  cyst  of  an  intracystic  mass,  by  the  retroverted  uterus, 
or  a  small  tumor  suspended  in  ascitic  fluid  ;  the  placental  souffle  is  simulated 
by  a  blowing  sound  heard  over  some  fibroids.  There  are  left,  then,  the  foetal 
heart-sounds,  foetal  movements,  and  the  hardening  from  contraction  of  the 
uterus  every  five  to  ten  minutes  or  oftener  (Braxton  Hicks).  The  heart- 
sounds  are  not,  as  a  rule,  audible  through  the  abdominal  wall  before  the 
fifth  month,  and,  after  this,  repeated  examinations  may  be  required  to  detect 
them.    The  fcetal  movements  become  distinct  even  later  than  the  heart- 
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sounds,  and  women  often  mistake  for  them  movements  of  flatus  and  irregular 
contraction  of  the  abdominal  muscles;  even  an  examining  hand  has  been 
thus  deceived ;  none  may  occur  for  long  periods,  but,  when  clearly  detected, 
foetal  heart-sounds  or  movements  are  proof  positive  of  pregnancy.  They  are, 
of  course,  absent  when  the  fcetus  is  dead.  The  only  fallacy  connected  with 
the  intermittent  contractions  of  the  uterus  is  that  they  may  occur  in  a  uterus 
distended  by  something  other  than  a  foetus. 

It  is  obvious  that,  in  the  earlier  months  of  pregnancy,  it  will  often  be 
necessary  to  wait  some  time  before  venturing  upon  a  positive  diagnosis. 

There  is  one  case,  however,  in  which  early  diagnosis  is  most  desirable, 
that  of  extra-uterine  pregnancy.  Practically,  this  may  be  divided  into  tubal 
and  abdominal  in  which  the  foetus  usually  occupies  Douglas's  pouch,  but  may 
be  in  the  iliac  fossa  or  attached  to  pelvic  viscera.  It  may  be  suspected 
when,  in  a  woman  who  presents  the  symptoms  of  early  pregnancy,  severe 
attacks  of  pelvic  pain  and  irregular  bloody  discharges  occur,  after  one  or 
two  periods  have  been  missed. 

According  to  Tait  (Brit.  Med.  Journ.,  Dec.  19, 1885),  the  subjects  of  tubal 
pregnancy  either  have  not  been  pregnant  before  or  not  for  a  long  time,  and 
menstruation  for  some  time  previous  to  this  pregnancy,  has  usually  been 
such  as  to  indicate  tubal  disease  (i.  e.,  obstruction  to  the  passage  of  the  ovum). 
An  examination  will  show  a  swelling  to  one  side  of  or  behind  the  uterus, 
displacing  it,  but  the  recognition  of  its  nature  is  very  difficult. 

Attacks  both  of  pain  and  hemorrhage  are  commoner  in  tubal  than  in 
abdominal  pregnancy,  and  may,  by  good  luck,  bring  the  patient  early 
under  notice,  for  tubal  cases  generally  rupture  before  the  fourth  month. 

In  enlargement  of  the  uterus  from  vesicular  mole,  the  signs  of  early  preg- 
nancy occur  ;  the  uterus  increases  much  more  rapidly  than  in  pregnancy, 
and  is  doughy  and  often  irregular  ;  ballottement  is  absent,  auscultation  is 
negative,  and  watery  and  bloody  discharges  occur  ;  the  diagnosis  is  ren- 
dered certain  only  by  the  escape  of  cysts.  Enlargement  from  blood  is 
almost  always  due  to  atresia  of  the  vagina;  pains  recur  monthly,  but  there 
is  no  menstrual  flow;  the  swelling  is  dull,  has  the  shape  of  the  uterus,  and 
the  vaginal  obstruction  is  found.  Distention  of  the  uterus  by  watery  fluid, 
or  by  gas — usually  from  decomposition  of  some  contents — giving  rise  to  a 
resonant  swelling,  is  very  rare. 

The  character,  diagnosis,  and  treatment  of  tumors  of  the  uterus  will  be 
considered  in  a  later  section. 

The  characteristic  points  in  the  diagnosis  of  many  of  the  tumors  contained 
in  the  third  group  have  already  been  given,  and  for  our  present  purpose 
these  must  be  contrasted  with  the  signs  and  symptoms  of  ovarian  cyst. 

A  few  diagnostic  points  of  importance  in  treatment  remain  for  considera- 
tion.   Upon  all  of  them  mistakes  are  often  made. 

Is  the  tumor  mono-  or  poly-cystic  f — A  smooth  surface,  very  distinct  fluctua- 
tion, and  transmission  of  a  wave  in  all  directions,  render  it  likely  that  the 
fluid,  or  most  of  it,  is  contained  in  one  cyst. 

Nature  of  the  Cyst  f — If  the  tumor  has  grown  rapidly,  and  caused  but  little 
disturbance,  whilst  fluid  withdrawn  has  the  characters  noted  at  p.  707,  the 
cyst  is  most  likely  in  the  broad  ligament  and  single.  On  the  other  hand, 
dermoid  cysts  usually  begin  to  grow  about  puberty,  are  remarkably  firm  and 
non-fluctuating,  and  often  irregular  in  form.  They  early  contract  adhe- 
sions, and  sooner  or  later  usually  suppurate,  and  discharge  their  peculiar 
contents  through  the  rectum,  vagina,  bladder,  or  skin.  These  being  ex- 
cluded, a  cyst  must  be  multilocular. 

Is  the  Tumor  Simple  or  Malignant  f — The  physical  signs  are  the  same,  and 
age  is  no  help.    Malignant  growths  are  almost  always  solid,  though,  per- 
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haps,  very  soft;  simple  solid  tumors  of  the  ovary  are  very  rare;  so  an 
apparently  solid  ovarian  tumor  must  be  regarded  with  grave  suspicion, 
which  Avould  be  increased  or  confirmed  by  cachexia,  and  physical  signs 
of  spread  to  glands  and  peritoneum.    They  usually  contract  adhesions  early. 

Are  there  any  Adhesions  t — These  probably  exist,  if  there  is  a  history  of 
one  or  more  attacks  of  peritonitis.  The  observer  must  notice  whether  the 
tumor  shifts  its  place  as  the  patient  rolls  from  side  to  side,  and  also  whether, 
if  the  patient,  whilst  lying  on  her  back,  attempts  to  raise  herself  without 
using  her  arms,  the  recti  muscles  start  up  into  a  prominent  band  ;  they 
will  do  so  if  they  be  not  bound  down  by  adhesions  on  their  peritoneal 
surface — but  not  otherwise,  unless  the  adhesions  be  long,  or  the  cyst  flaccid. 
The  surgeon  should  observe  also  whether  the  tumor  descends  during  in- 
spiration. If  friction  or  crackling  be  heard  or  felt  over  a  cyst  during  res- 
piration, it  proves  that  the  cyst  is  not  closely  adherent,  and  usually  implies 
either  recent  lymph,  or  adhesions  stretched  somewhat,  and  allowing  more  or 
less  free  movement.  Pelvic  adhesions  may  be  diagnosed,  if  the  lower  portion 
of  the  tumor  cannot  be  displaced  by  the  finger  in  the  vagina  or  rectum  or 
when  the  uterus  is  found  to  be  adherent  to  the  cyst  and  immobile. 

Treatment  of  Ovarian  Tumors. — Many  palliative  methods  were  prac- 
tised in  former  days,  when  the  mortality  after  ovariotomy  was  very  high  ;  but 
as  this  operation  became  more  and  more  successful,  the  palliative  methods, 
many  of  which  were  highly  dangerous,  fell  into  disuse.  At  the  present  day 
we  may  almost  sum  up  the  treatment  of  ovarian  tumors  in  the  one  word — 
ovariotomy.  As,  however,  some  operators  regard  paracentesis  or  tapping  as 
suitable  in  certain  cases,  we  shall  first  describe  this  little  operation. 

Tapping  the  Cyst. — Place  round  the  abdomen  of  the  patient  a  flannel 
bandage — reaching  from  the  pubes  to  the  xiphoid  cartilage,  long  enough  to 
go  2]  times  round  the  body,  torn  into  3  tails  from  either  end  to  9  inches 
from  the  middle,  and  having  a  hole  cut  here  so  as  to  expose  the  point  at 
which  it  is  intended  to  tap  (usually  midway  between  the  navel  and  pubes)  ; 
cross  the  tails  behind,  and  give  the  ends  to  two  assistants  that  they  may 
maintain  steady  pressure  on  the  abdomen.  The  patient  should  lie  on  one 
side,  with  her  abdomen  projecting  over  the  edge  of  the  bed.  An  abso- 
lutely dull  spot  over  the  largest  cyst  being  selected,  and  everything  being 
aseptic,  the  skin  is  rendered  insensitive  with  cocaine,  a  small  cut  through 
the  skin  is  made  where  it  is  intended  to  puncture,  a  large  siphon-trocar  is 
thrust  into  the  cyst,  and  its  contents  evacuated.  If  the  surgeon  can  feel 
other  cysts,  he  may  tap  them  through  the  cyst  first  opened,  without  with- 
drawing the  trocar.  When  this  is  removed,  the  opening  in  the  skin  may  be 
pressed  together,  dried  and  sealed  with  wool  and  collodion  ;  or  a  stitch  may 
first  be  inserted.  The  body-bandage  is  drawn  tight,  with  a  compress  be- 
neath it  if  the  abdomen  is  very  lax,  and  the  tails  are  tied  in  front.  The 
patient  should  remain  lying  for  a  day  or  so,  and  wear  the  bandage  for 
some  days.  All  tendency  to  syncope  from  dilatation  of  the  abdominal  veins 
is  thus  prevented. 

Paracentesis  abdominis  for  ascites  is  performed  in  precisely  the  same  way. 

Arguments  for  and  Against  Tapping. — Some  hold  that  the  mortality  after 
ovariotomy  is  distinctly  increased  by  tapping  ;  so  that  one  occasionally 
hears  great  operators  say  that  they  have  not  lost  a  case  lately  that  had  not 
been  tapped,  or  that  it  is  a  "surgical  crime  "  to  tap.  This  is  because  tap- 
ping is,  as  a  rule,  merely  palliative,  probably  always  causes  some  local 
peritonitis,  and  sometimes  a  more  or  less  general,  and  perhaps  fatal,  attack; 
sometimes,  too,  it  is  followed  by  suppuration  of  the  cyst,  fatal  bleeding  into 
the  cyst  or  peritoneum,  or  a  rare  accident,  like  intestinal  obstruction.  On 
the  other  hand,  Spencer  Wells  thinks  the  mortality  is  but  little  increased  by 
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one  tapping,  and  he  would  employ  it.  (1)  Once  in  cases  of  simple  ovarian 
or  extra-ovarian  cysts.  It  is  certain  that  the  latter  are  not  uufrequently 
cured  by  one  tapping,  but  they  may  not  be,  and  removal  may  be  required 
under  more  complicated  circumstances ;  and  Doran  has  shown  that  papil- 
lomata  may  pass  out  through  a  puncture  in  the  wall  of  a  true  parova- 
rian cyst  (p.  703),  and  spread  over  the  peritoneum.  For  these  reasons 
Lawson  Tait,  and  others,  would  not  tap  even  here.  (2)  In  multilocular 
cysts  Wells  would  occasionally  tap  a  few  days  before  ovariotomy,  to  allow 
an  exhausted  patient  to  gain  strength.  It  might  be  necessary,  also,  when 
the  cyst  cannot  be  removed  on  account  of  the  state  of  the  patient  or  the 
nature  of  its  adhesions.  Under  other  circumstances — i.  e.,  almost  always — 
an  ovarian  cyst  should  be  removed  as  soon  as  it  is  detected ;  so,  too,  a  ma- 
lignant growth,  if  there  are  no  signs  of  generalization. 

Ovariotomy. — There  is  certainly  no.  need  to  retain  the  arguments  em- 
ployed in  the  last  edition,  to  prove  that  ovariotomy  is  justifiable;  for  it  has 
become  the  most  successful  of  the  major  operations.  Scarcely  any  operator 
of  experience  now  has  a  mortality  of  ten  per  cent. ;  some  fall  as  low  as  four 
per  cent.,  and  Lawson  Tait  has  recently  published  139  cases  without  a  death 
{Brit.  Med.  Journ.  vol.  i.,  1886).  It  seems  scarcely  conceivable  that,  less 
than  thirty  years  ago,  ovariotomists  were  threatened  with  an  inquest  if  their 
patients  did  not  survive. 

The  first  ovariotomy  was  done  by  Dr.  Robert  Houston,  of  Glasgow,  in 
1701 ;  but  the  history  of  the  operation  dates  from  1809,  when  Ephraim 
McDowell,  of  Kentucky,  a  pupil  of  John  Bell,  who  taught  that  ovariotomy 
should  be  done,  operated  for  the  first  time.  Years  passed  between  the  re- 
corded operations,  but  slowly  they  became  more  frequent,  until  Nathan 
Smith  (1822),  Clay  (1842),  Baker  Brown,  and  Spencer  Wells  (1858),  one 
after  the  other,  came  upon  the  scene,  and  by  their  success  established  the 
position  of  ovariotomy.  Clay's  mortality  in  395  completed  cases  was  about 
40  per  cent. ;  Baker  Brown's,  in  68  cases  31.2  per  cent. ;  Spencer  Wells's, 
in  his  first  500,  25.4  per  cent.,  in  his  second  599,  21  per  cent.,  but  in  his 
last  199  it  was  only  11  per  cent.  As  above  said,  many  operators  both  here 
and  on  the  continent,  profiting  by  Wells's  teaching  and  their  own  experi- 
ence, have  far  surpassed  this. 

Preparation. — As  a  rule,  none  is  required  beyond  clearing  out  the  bowels 
by  a  purge  the  day  before,  and  an  enema  on  the  morning  of  the  operation. 
But  in  some  cases  better  food,  and  hygiene,  change  of  air,  drug  treatment, 
and  perhaps  one  tapping,  may  be  indicated. 

For  "general  points  in  abdominal  operations,  see  p.  598.  Just  before 
the  operation,  most  surgeons  have  the  urine  drawn  off  by  a  nurse  not  about 
to  take  part  in  it,  but  Keith  prefers  to  have  the  bladder  full  in  laparoto- 
mies, that  it  may  be  recognized  and  avoided.  The  patient  should  wear  a 
flannel  jersey  and  drawers,  and  long  stockings,  and  be  well  covered  with 
blankets ;  the  abdomen,  chest  and  thighs,  should  be  covered  by  a  waterproof 
sheet  with  a  long  central  opening,  the  edges  of  which  are  spread  with,  and 
stuck  to  the  skin  by,  lead  plaster  ;  when  anaesthetized,  both  hands  and  legs 
should  be  strapped  down. 

The  instruments  required  are  a  scalpel,  ordinary  and  hernia  director,  Sir 
Spencer  Wells's  siphon-trocar,  fitted  with  a  long  rubber  tube ;  24  clamp- 
forceps  (two  or  three  being  large  for  the  pedicle),  Nelaton's  cyst-forceps, 
artery-forceps,  strong  scissors,  probe-pointed  bistoury,  a  small  cautery, 
needles  and  silk,  and  fine  catgut  and  stout  silk  ligatures. 

Operation. — A  3-inch  incision  is  made  in  the  mid-line  through  skin  and 
fat,  bleeding  points  clamped,  the  wound  rapidly  deepened,  through  the  linea 
alba,  if  it  be  easily  found,  down  to  the  peritoneum,  which  is  picked  up, 
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notched,  and  opened  on  the  finger  to  the  full  length  of  the  wound.  As  the 
linea  alba  is  divided,  it  should  be  remembered  that  the  bladder  may  be  ad- 
herent to,  and  drawn  up  above,  the  pubes  by  the  tumor ;  care  must  always  be 
exercised  here,  and  the  wound  should  not  be  carried  within  two  inches  of 
the  pubes  without  good  reason.  If  the  bladder  be  wounded,  it  must  be 
separated  from  the  tumor  and  sutured.  Its  position  can  be  ascertained  be- 
fore operation  by  passing  a  sound.  The  chief  assistant  stands  opposite  the 
surgeon,  and  keeps  the  intestines  out  of  sight.  A  hand  is  passed  into  the 
abdomen  to  feel  for  adhesions  to  the  abdominal  wall  ;  should  any  exist,  they 
may  usually  be  separated  by  sweeps  of  the  hand,  but  adhesions  to  other 
structures  should  be  left  till  they  can  be  exposed  by  drawing  out  the  cyst. 
Wells's  siphon-trocar  (Fig.  241)  is  now  thrust  into  the  largest  cyst  exposed 
in  the  wound,  and  its  contents  evacuated,  the  cyst  being  secured  from  slip- 
ping of?  the  trocar  by  the  clamps  on  the  sides  of  the  latter ;  and,  guided  by 
a  hand  in  the  abdomen,  other  large  cysts  are  tapped  through  the  first. 
When  the  whole  mass  is  sufficiently  reduced  in  size,  it  is  drawn  through  the 
wound  in  the  wall,  retaining  adhesions  being  sought  for  and  dealt  with — 
care  being  taken  that  in  the  process  none  of  the  contents  of  the  cyst  enter 
the  abdomen,  and  that  the  mass  is  well  supported  outside,  lest  its  weight 
tear  structures  to  which  it  is  attached  ;  the  first  assistant  at  once  closes  the 
wound  round  the  pedicle.  This  must  now  be  examined 
and  treated  according  to  one  or  other  of  the  plans  given 
below,  after  which  the  cyst  is  removed ;  the  other  ovary 
is  next  examined,  and  treated  if  diseased  ;  then  the  abdo- 
men is  thoroughly  cleansed  by  sponging  or  washing,  a 
final  examination  of  the  pedicle  and  points  at  which 
adhesions  have  been  separated  is  made,  to  see  that  there 
is  no  bleeding,  and  the  wound  is  closed  as  usual. 

The  length  of  the  incision  necessarily  varies  with  the 
size  of  the  mass  to  be  brought  through  it ;  a  3-inch  cut  will 
admit  the  hand  to  explore,  and  is  usually  first  employed  ; 
if  the  growth  is  solid  or,  being  cystic,  cannot  be  reduced  to 
pass  through  the  wound,  this  must  at  once  be  lengthened 
upwards  with  strong  scissors  protected  by  fingers  in  the 
abdomen.  A  young  operator  wants  more  room  than  an 
experienced  surgeon,  for  he  must  see,  where  the  latter 
would  be  guided  by  his  fingers.  A  few  inches  in  the  length 
of  the  incision  do  not  make  any  perceptible  difference  in 
mortality,  but  they  considerably  increase  the  tendency  to 
hernia.  Tait  says  that  he  now  does  many  ovariotomies 
through  a  2-inch  incision. 

When  a  tumor  is  adherent  to  the  abdominal  wall  all 
along  the  incision,  it  is  difficult  or  impossible  to  recognize 
the  surface  of  the  mass,  and  the  surgeon  will  very  likely 
strip  the  peritoneum  from  the  wTall  in  the  attempt  to  sepa- 
rate the  tumor  from  the  peritoneum;  in  these  circum- 
stances it  is  advised  to  lengthen  the  cut  upwards  till  the 
peritoneal  cavity  can  be  opened.  A  very  thick,  opaque, 
non-adherent  peritoneum  may  cause  difficulty  ;  and  when 
the  membrane  is  bulged  out  by  ascitic  fluid,  it  has  been 
taken  for  the  cyst. 

The  reduction  of  the  size  of  a  polycystic  growth  is  diffi- 
cult when  it  contains  many  small  cysts ;  it  is  recom- 
mended then  to  open  the  largest  that  can  be  found  for  3-4  inches,  to  pass 
in  the  hand  and  break  down  as  many  cysts  as  possible,  the  margins  of  the  cyst- 


Spencer   Wells's  trocar 
and  hooked  danula. 


714     SURGICAL  DISEASES  OF  THE  ABDOMINAL  VISCERA. 

wound  being  held  up  outside  the  abdomen,  and  sponges  being  packed  around. 
The  bulk  may  ultimately  be  still  further  reduced  by  opening  widely  the  cyst 
first  tapped,  and  with  a  hand  in  the  abdomen  raising  small  cysts  into  the 
wound,  when  they  may  be  opened  and  their  contents  sponged  away. 

Adhesions  constitute  the  most  serious  complications  of  ovariotomy,  and  may 
occur  between  the  tumor  and  any  of  the  abdominal  viscera,  the  abdominal 
wall,  or  even  the  great  vessels.  Adhesions  to  the  abdominal  wall  may  be 
separated  with  the  hand,  and  any  bleeding  arrested  by  pressure.  Omental 
bands  may  be  clamped,  cut  through,  and  the  end  left  after  removal  of  the 
growth  tied.  Adhesions  to  solid  viscera  can  generally  be  separated  by  the 
fingers  when  the  cyst  is  drawn  out,  but  a  knife  or  scissors  may  be  necessary, 
and  should  work  in  the  wall  of  the  cyst,  with  the  idea  of  leaving  adherent 
the  peritoneal  coat  of  the  cyst ;  bleeding  must  be  arrested  by  simple  press- 
ure, pressure  with  a  sponge  squeezed  out  of  a  very  hot  antiseptic  solution, 
perchloride,  a  to-and-fro  buried  catgut  suture,  or  the  actual  cautery.  Close 
adhesions  to  hollow  viscera  may  necessitate  closure  of  the  wound,  the  case 
being  hopeless ;  if  the  need  for  this  is  discovered  early,  little  harm  will 
have  been  done,  but  the  mortality  is  high  in  cases  abandoned  after  pro- 
longed efforts  to  complete  them.  Of  course,  an  experienced  ovariotomist 
would  successfully  complete  many  cases  which  would  best  be  left  alone  by 
one  lacking  experience,  and  he  would  probably  sooner  recognize  the  im- 
possibility of  completing  a  case.  If  the  operation  is  to  be  proceeded  with, 
adhesions  to  hollow  structures  may  be  dealt  with — (1)  by  tearing  and  dis- 
section, the  dangers  being  laceration  of  the  viscus  (to  be  remedied  by  suture), 
or  gangrene  of  it,  from  extensive  bruising  and  interference  with  its  blood 
supply  ;  (2)  by  leaving  the  whole  or  part  of  the  thickness  of  the  cyst  wall 
adherent,  and  cutting  the  rest  away — a  method  rarely  practised  ;  or  (3)  by 
enterectomy  in  the  case  of  the  intestine,  or  removal  of  part  of  the  bladder 
or  other  hollow  viscus,  and  subsequent  suture;  this  has  several  times  been 
successfully  practised. 

Management  of  the  Pedicle. — At  first  (McDowell,  Clay)  the  divided  pedicle 
was  put  back  into  the  abdomen,  and  its  ligatures  brought  out  through  the 
wound,  and  ultimately  pulled  away  with  the  included  tissue.  In  1822 
Nathan  Smith  introduced  the  "  intra-peritoneal  method,"  by  tying  the 
pedicle,  and  closing  the  wound  over  it.  He  was  followed  by  a  few,  but  by 
some  mischance  Duffin's  proposal  to  fix  the  cut  end  of  the  pedicle  in  the 
lower  angle  of  the  wound  (extra-peritoneal  method)  was  for  many  years 
almost  universally  adopted.  Hutchinson  invented  a  clamp,  which  rested 
on  the  skin,  to  compress  and  retain  the  pedicle  in  position  ;  Spencer  Wells 
adopted  and  improved  the  clamp,  and  continued  to  use  it  until  1878,  main- 
taining all  the  while  a  mortality  of  over  20  per  cent.  The  intra-peritoneal 
method,  however,  always  had  its  advocates,  Dr.  Keith  being  perhaps  the 
most  prominent  and  successful ;  and  since  1878,  when  Spencer  Wells 
adopted  it  exclusively,  it  has  become  practically  the  only  method  em- 
ployed. 

The  main  objection  to  extra-peritoneal  treatment  of  the  pedicle  is  that, 
should  the  wound  become  septic,  the  pedicle  keeps  a  track  open  for  spread 
of  septic  inflammation,  with  its  many  results,  to  the  peritoneum.  Minor 
objections  arise  from  fixation  of  the  pedicle  in  the  wound  where  it  may 
cause  dragging  pain,  and  the  frequent  escape  of  menstrual  blood  for  some 
months  from  the  Fallopian  tube. 

Hemorrhage  from  the  pedicle  is  guarded  against  in  two  ways  :  by  liga- 
ture and  by  the  cautery. 

Ligature. — Stout  Chinese  twist,  thoroughly  carbolized,  is  always  used. 
When  the  pedicle  is  narrow  it  may  be  sufficient  to  tie  it  with  an  ordinary 
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reef  knot ;  but  transfixion  and  ligature  in  two  pieces  certainly  affords  a  safe- 
guard against  slipping  of  the  ligature.  Broad,  short  pedicles  may  be  tied 
in  sections  like  omentum  (p.  629).  Tait  always  uses  the  Staffordshire  knot, 
thus  made  :  transfix  the  pedicle  with  a  long  loop  of  silk,  withdraw  the 
needle,  and  pass  the  tumor  through  the  noose ;  bring  the  noose  down  on  to 
the  pedicle  and  draw  one  end  through  above  it,  leaving  the  other  below  ; 
take  the  ends  from  the  right  and  left  sides  of  the  pedicle  in  the  left  and 
right  hands,  draw  tight  and  knot.    All  ligatures  are  cut  short. 

Cautery. — To  employ  this  the  pedicle  is  clamped,  the  cyst  cut  off  1  inch 
from  the  clamp,  and  the  remnant  is  rubbed  down  slowly  with  a  cautery 
heated  to  dull  red ;  the  clamp  is  cautiously  undone,  and  should  any  bleed- 
ing occur  the  process  is  repeated.  Keith  speaks  in  the  highest  praise  of 
this  method,  and  his  results  admit  of  but  little  improvement.  It  takes 
longer  than  the  ligature,  however,  with  which  Tait  has  attained  even  better 
results. 

"When  cysts  are  encapsuled  in  the  broad  ligament  they  have  no  true 
pedicle.  They  can  sometimes  be  enucleated  without  giving  rise  to  much 
hemorrhage.  In  other  cases  the  broad  ligament  can  be  transfixed  and  tied 
between  them  and  the  uterus,  and  this,  with  removal  of  loose  peritoneum,  is 
necessary  if  hemorrhage  occur  after  enucleation. 

Drainage. — Operators  vary  much  in  their  employment  of  drainage:  some 
use  it  frequently,  others  but  little.  Where  very  free  oozing  from  torn  sur- 
faces is  expected,  or  where  portions  of  multilocular,  suppurating,  or  dermoid 
cysts  cannot  be  removed,  it  seems  advisable  to  insert  a  tube,  the  contents  of 
which  should  be  sucked  out  twice  a  day  or  oftener. 

For  after-treatment  see  p.  600. 

Ovariotomy  During  Pregnancy. — Four  courses  are  open  to  the  sur- 
geon in  cases  of  pregnancy  complicated  by  ovarian  cyst: 

1.  To  abstain  from  any  interference. 

2.  To  induce  premature  labor,  to  avoid  rupture  of  the  cyst  under  the 
pressure  of  the  enlarging  uterus. 

3.  To  tap  the  ovarian  cyst,  to  avoid  sacrificing  the  child. 

4.  To  perform  ovariotomy,  leaving  the  uterus  untouched. 

As  a  rule,  pregnancy  cannot  go  on  to  a  natural  termination  if  complicated 
with  ovarian  disease.  In  simple  unilocular  cysts  Sir  Spencer  Wells  recom- 
mends tapping,  to  be  repeated  if  necessary,  as  it  affords  great  relief  to  the 
patient,  no  ill  effects  following. 

If  ovariotomy  should  be  performed  during  pregnancy,  the  latter  condi- 
tion being  unknown  before  the  operation,  the  uterus  should  be  left  alone, 
though  abortion  may  follow.  If  the  uterus  should  be  penetrated  by  mistake, 
it  should  either  be  removed  by  Porro's  supra-vaginal  method,  or  its  con- 
tents should  be  removed  and  the  opening  closed  by  sutures. 

"  In  cases  of  multilocular  cyst  or  solid  tumor,  the  rule  should  be  to  re- 
move the  tumor  in  an  early  period  of  pregnancy ;  and  if  an  ovarian  cyst 
should  burst  during  pregnancy,  at  any  period,  removal  of  the  cyst  and  com- 
plete cleansing  of  the  peritoneal  cavity,  may  save  the  life  of  the  mother, 
and  pregnancy  may  go  on  to  the  full  term  "  (Spencer  Wells). 

Fibromyoma  of  the  Uterus. 

Morbid  Anatomy. — In  some  cases,  more  like  hypertrophies  than  tumors, 
there  is  a  diffuse  excrescence  from  the  uterus,  section  revealing  no  limit  be- 
tween the  new  growth  and  the  organ  whence  it  springs  ;  or  the  whole  uterus 
is  enlarged,  its  wall  being  everywhere  more  or  less  thickened.  Such  growths 
affect  the  body  of  the  uterus  almost  solely  ;  they  may  attain  a  large  size, 
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and  are  softer,  more  muscular,  more  vascular,  more  oedematous,  and  more 
prone  to  inflammation  and  necrosis  than  the  commoner  variety  (Barnes, 
Diseases  of  Women,  p.  759),  into  which  they  pass  insensibly,  and  from  which 
they  cannot  with  certainty  be  diagnosed. 

Usually  myomata  are  fixed,  pale,  fibrous-looking,  distinctly  circumscribed, 
and  "  shell  out "  with  tolerable  ease.  They  are  multiple,  as  a  rule,  and  may 
be  present  in  very  large  numbers  ;  spring  from  any  part  of  the  uterus,  but 
the  body  is  their  seat  much  more  commonly  than  the  cervix ;  and  start  be- 
neath the  peritoneum  or  mucosa,  or  in  the  substance  of  the  uterine  wall, 
receiving  the  names  "  sub-peritoneal,"  "  sub-mucous,"  and  "  interstitial  "  re- 
spectively. Almost  all  tumors  tend  to  project  upon  one  or  other  surface, 
but  the  sub-peritoneal  and  sub-mucous,  as  a  rule,  become  actually  peduncu- 
lated and  may  require  long  pedicles,  the  sub-mucous  variety,  forming  the 
ordinary  fibrous  "  polypus."  Interstitial  growths  tend  to  project  upon  the 
surface  to  which  they  are  nearest,  and  may  form  a  huge  mass  here — 
absolutely  sessile,  because  either  they  pass  insensibly  into  the  uterus,  or  are 
still  covered  by  layers  of  uterine  fibres,  or  more  or  less  pedunculated  as  these 
layers  of  fibres  atrophy  and  the  body  of  the  tumor  protrudes.  Such  growths 
necessarily  enlarge  the  uterus  and  its  cavity,  as  also  do  the  sub-mucous,  but 
a  pedunculated  sub-peritoneal  tumor  has  little  or  no  such  effect.  Tumors 
which  are  in  close  relation  with  the  uterus,  especially  if  growing  actively 
and  projecting  into  its  cavity,  necessarily  maintain  the  whole  organ  in  an 
abnormally  hypercernic  state  ;  and,  granted  suitable  size,  position,  and  num- 
bers, these  growths  will  cause  any  displacement  of  the  uterus,  and  perhaps 
render  its  canal  so  tortuous  or  bend  it  at  such  an  acute  angle  that  a  sound 
cannot  be  introduced,  and  fluids  accumulate  and  distend  the  fundus ;  simi- 
larly the  Fallopian  tube  may  be  obstructed  and  become  dropsical. 

Uterine  myomata  may  be  very  minute  or  of  enormous  size,  forming  some 
of  the  largest  abdominal  tumors ;  these  huge  growths  are  either  "  soft " 
fibroids  or  fibrocystic. 

Myomata  may  consist  of  a  single  rounded  mass,  and  appear  on  section 
to  have  grown  from  one  centre;  or,  though  usually  rounded,  as  a  whole, 
they  may  be  markedly  lobulated  and  upon  section  present  the  appearance 
of  a  conglomeration  of  rounded  masses  closely  packed  together.  As  above 
noted,  they  vary  much  in  consistence,  color,  clearness  of  outline,  etc.  Not 
uncommonly  they  contain  cysts  (fibrocystic  tumors),  which  sometimes  hold 
twenty  or  thirty  pints  of  clear,  slightly  viscid  fluid,  and  are  probably  formed 
by  mucous  degeneration.  They  may  suppurate,  or  hemorrhage  may  occur 
into  them ;  as  a  rule  no  large  vessels  enter  the  encapsuled  growths,  but  a 
network  of  large  veins  in  the  connective  tissue  round  about  gives  them  when 
exposed  during  life  a  more  or  less  deep  red,  vascular  appearance;  soft,  un- 
circumscribed  fibroids  are  very  vascular. 

Recent  tumors  in  young  women  contain  most  muscle ;  with  age,  of  the 
tumor  and  of  the  patient,  fibrous  tissue  generally  increases  in  quantity,  and 
compresses  the  muscular  fibres  and  the  vessels. 

Natural  History  and  Symptoms  of  Myoma  contrasted  with  those 
of  Ovarian  Cyst. — Myomata  of  the  uterus  are  probably  commoner  than 
ovarian  cysts,  being  present,  it  is  said,  in  from  20-40  per  cent,  of  women 
dying  after  50.  They  commence  during  the  reproductive  period,  and,  upon 
the  whole,  at  a  somewhat  later  age  than  ovarian  cysts ;  they  may  be  met 
with  at  any  age  after  puberty,  but  it  is  doubtful  if  they  ever  actually  begin 
growing  after  the  menopause.  Having  a  close  histological  resemblance  to 
the  uterus,  they  tend  to  share  its  period  of  functional  activity  and  of  qui- 
escence ;  thus  they  often  distinctly  enlarge  and  soften  during  menstruation, 
grow  rapidly  during  pregnancy,  and  not  uncommonly  degenerate  fattily  (i.  e., 
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undergo  "  involution  "),  and  decrease  or  even  disappear  after  delivery ;  lastly, 
they  usually  atrophy  after  the  menopause,  but  continued  growth  is  appa- 
rently not  very  rare.  Their  rate  of  growth  is,  as  a  rule,  much  slower  than 
that  of  the  gravid  uterus,  or  even  of  an  ovarian  tumor,  but  occasionally  they 
increase  with  great  rapidity.  Tumors  of  very  large  size  are  rare  except 
near  the  climacteric.  Fortunately  a  large  number  of  these  growths  cause 
no  symptoms,  but  are  discovered  accidentally  during  life  or  post  mortem.  In 
many  cases  the  symptoms  are  slight  and  fairly  controllable  by  non-operative 
treatment ;  but  in  some  instances  myomata  produce  such  grave  phenomena 
by  their  bulk,  by  the  bleeding  to  which  they  give  rise,  and  in  various 
other  ways,  that  the  sufferers  are  incapacitated  from  all  enjoyment  of  life  and 
reduced  to  death's  door  or  actually  killed  by  them.  The  frequency  with 
which  serious  symptoms  arise  is  very  variously  estimated  by  different  gyne- 
cologists, but  the  actual  mortality  of  these  tumors  seems  to  be  small.  The 
symptoms  of  myoma  differ  from  those  of  ovarian  tumors  in  their  average 
frequency  and  intensity,  but  not  in  kind  ;  there  is  no  symptom  which  may 
not  occur  in  either  disease.  The  account  of  the  pathology  of  myoma  will 
have  shown  that  it  is  the  more  likely  to  interfere  with  the  functions  of  the 
uterus.  Thus,  in  myoma,  menorrhagia  and  metrorrhagia  are  much  more 
common  and  more  excessive,  especially  in  the  submucous  and  ill-circum- 
scribed interstitial  varieties,  but  their  severity  does  not  vary  with  the  size 
of  the  growth — on  the  contrary,  the  most  severe  bleeding,  with  the  spasmodic 
pain  of  obstructive  dysmenorrhcea,  often  accompanies  a  small  polyp  low 
down  in  the  uterus ;  leucorrhoeal  and  watery  discharges,  perhaps  also  escaping 
in  gushes  with  spasmodic  pain,  and  sterility  or  abortion,  are  also  more  fre- 
quent. The  pressure  symptoms,  dragging  pain,  and  sense  of  weight,  are  the 
same  in  both  diseases,  and  vary  with  the  size  and  position  of  the  tumor;  so 
the  diagnosis  depends  mainly  upon  physical  signs.  We  must  endeavor  to 
show  that  the  tumor  is  connected  with  the  uterus,  and  that  it  is  entirely  or 
in  great  part  solid ;  error  may  arise  to  the  most  skilled  from  close  adhesion 
of  an  ovarian  growth,  especially  solid,  to  the  uterus,  or  from  cystic  degener- 
ation or  pedunculation,  or  both,  of  a  myoma. 

In  size,  position,  character  of  surface,  consistence,  or  presence  of  adhe- 
sions, there  is  nothing  diagnostic,  but  the  harder  and  more  solid  a  growth 
is,  the  more  probable  is  a  uterine  origin.  Wells  states  that  nearly  all  uterine 
tumors,  though  visibly  moving  above  with  respiration,  seem  to  be  fixed  in 
the  hypogastrium,  and  that  the  recti  when  thrown  into  action  seldom  spring 
so  much  forwards  over  a  uterine  as  over  a  non-adherent  ovarian  cyst. 
Uterine  growths  are,  on  the  whole,  more  central  than  ovarian,  more  often 
cause  disproportionate  increase  of  the  measurement  from  the  pubes  to  the 
navel,  and  are  less  likely  to  allow  a  hand  to  be  pressed  in  below  them 
toward  the  spine ;  they  are  less  often  accompanied  by  ascites,  subperitoneal 
growths  chiefly  giving  rise  to  this  complication.  Percussion  affords  no 
ground  of  distinction.  The  presence  of  a  bruit  like  the  placental  souffle  is 
strongly  in  favor  of  myoma,  in  which  it  is  often  present.  On  examination 
by  vagina,  rectum,  by  the  bimanual  method,  and  with  the  uterine  sound 
(pregnancy  having  first  been  excluded),  the  following  conditions  point  to 
myoma :  the  tumor  is  protruding  from  the  os  or  fills  the  uterine  cavity,  or 
it  occupies  the  pelvis  largely  and  appears  solid,  marked  drawing  up  of  the 
os  uteri,  shortening  of  the  cervix,  and  a  thrill  about  it  like  that  of  a  varicose 
aneurism  (Wells),  inseparability  of  the  uterus  from  the  growth,  fixation  of 
the  uterus,  marked  lengthening  of  the  uterine  cavity  or  tortuosity  of  its 
canal,  perhaps  preventing  the  introduction  of  the  sound,  and  the  sense  con- 
veyed by  this  instrument  that  it  is  passing  a  growth  projecting  into  the 
uterine  cavity.    With  regard  to  examination  by  the  sound,  it  must  be 
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remembered  that  pressure  of  an  ovarian  cyst  on,  and  adhesion  of  it  to, 
the  uterus,  may  cause  marked  lengthening  and  distortion  of  the  uterine 
cavity;  and,  on  the  other  hand,  the  subperitoneal  myomata  frequently,  and 
considerable  interstitial  growths  sometimes,  leave  the  length  of  the  cavity 
unchanged. 

If,  after  a  complete  examination  and  careful  consideration  of  its  results, 
it  is  impossible  to  make  a  certain  diagnosis,  and  at  the  same  time  it  is 
obvious  that  something  ought  to  be  done,  an  exploratory  incision  must  be 
made,  everything  being  in  readiness  for  the  treatment  of  either  an  ovarian 
or  a  uterine  growth.  An  ovarian  cyst  is  usually  pearly  and  non-vascular 
in  appearance,  a  myoma  is  more  or  less  vascular-looking;  examination  by 
touch  and  sight  will  further  elucidate  matters,  though  all  may  not  be  clear 
till  the  mass  is  out  of  the  abdomen. 

We  may  state  shortly  that  uterine  myoma  generally  kills  either  by  hemor- 
rhage or  asphyxia  and  exhaustion  from  pressure ;  but  it  may  slough  or 
ulcerate  and  cause  pyaemia,  septicaemia,  or  peritonitis ;  or  it  may  exercise 
fatal  pressure  on  the  intestine  or  uterus.  On  the  other  hand,  it  may  be 
naturally  cured  by  undergoing  atrophy  and  perhaps  calcification,  by  be- 
coming polypoid  from  squeezing  by  the  hypertrophied  uterus  and  being 
ultimately  extended  from  the  womb,  or  by  inflaming,  sloughing,  and  being 
cast  off — a  very  dangerous  mode  of  cure. 

Treatment. — A  large  number  require  none;  many  more  are  kept  going 
comfortably  by  a  little  rest  at  the  menstrual  periods  together  with  medical 
treatment,  into  which  we  cannot  here  enter ;  others  are  cured  by  removal  of 
a  polypus  with  the  ecraseur.  But  there  remains  a  considerable  group  of 
cases  in  which  the  symptoms  are  serious,  for  which  the  treatment  until  quite 
lately  has  been  very  unsatisfactory,  and  about  the  treatment  of  which  there 
is  still  much  difference  of  opinion.  Formerly  all  these  cases  were  treated 
by  rest,  ergot,  iron,  etc.,  and  every  effort  was  made  to  keep  them  alive  until 
the  menopause,  when,  in  the  great  majority  that  reached  this  point,  hemor- 
rhage ceased  and  the  tumor  began  to  shrink — but  in  some  it  continued. 
Some  of  the  cases,  however,  either  died  of  their  sufferings  before  the  climac- 
teric, or  were  operated  upon  when  it  became  evident  that  death  was  im- 
minent— i.  e.,  when  they  were  in  an  exceedingly  weak  condition,  and  when 
the  myoma  had  attained  a  large  size  and  had  often  obstructed  the  Fallopian 
tubes  and  excited  many  adhesions  round  about  itself,  the  uterus,  and  the 
tubes. 

The  operations  then  possible  were :  Enucleation,  where  the  tumor  pro- 
jected into  the  cavity  of  the  uterus ;  removal  of  the  growth  (myomotomy), 
and  perhaps  necessarily  of  the  uterus  also  (hysterectomy),  by  abdominal  sec- 
tion in  other  cases. 

Enucleation  is  performed  by  dilating  the  cervix,  incising  the  capsule  of 
the  growth  with  a  knife  or  cautery  and  endeavoring  to  remove  it.  The 
attempt  may  be  successful,  but  obviously  has  sufficient  dangers  to  account 
for  the  exceedingly  high  mortality  of  the  method.  The  uterine  cavity  is 
septic  and  likely  to  become  very  foul  after  such  a  procedure,  veins  are 
numerous,  and  septic  poisoning  or  septic  metritis  with  spread  to  the  peri- 
toneum likely  ;  removal  of  the  growth  may  leave  a  mere  shell  of  uterine 
wall,  or  may  actually  open  into  the  peritoneum;  and  not  uncommonly  the 
growth  will  not  "shell  out"  and  has  to  be  left,  after  much  difficulty  in 
checking  the  bleeding,  often  to  inflame  acutely,  and  perhaps  continue 
sloughing  until  the  surgeon  is  forced  by  fever  and  general  disturbance  to 
make  other  attempts  to  remove  completely,  which,  whether  successful  or 
not,  open  the  way  to  fresh  septic  absorption.  Besides  preliminary  attempts 
to  obtain  asepsis,  iodoform  should  be  freely  used  on  the  surface  of  the  wound. 
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Myomotomy  and  supravaginal  hysterectomy  have  had  a  lower  mor- 
tality than  enucleation.  Either  of  these  operations  is  similar  in  its  details 
to  ovariotomy  (p.  712),  but  the  abdominal  incision  must  be  long  in  propor- 
tion to  the  size  of  the  irreducible  mass  which  has  to  come  through  it,  and 
great  care  is  necessary  below,  as  the  bladder  is  often  dragged  up;  the  length 
of  the  cut  may  be  kept  down  sometimes  by  tapping  cysts,  and  always  by 
having  a  corkscrew  to  pierce  and  drag  out  the  tumor,  behind  which  the 
wound  may  at  once  be  in  great  part  closed  by  sutures ;  sponges  should  be 
packed  round  the  pedicle  within  the  abdomen.  Adhesions  are  less  fre- 
quently present  than  in  ovarian  cysts,  and  must  be  similarly  dealt  with;  if 
the  growth  extend  far  between  the  layers  of  the  broad  ligaments,  care  must 
be  taken  not  to  wound  the  large  veins  which  will  then  lie  over  the  tumor. 
The  connection  of  the  tumors  with  the  uterus  is  examined  when  they  are 
drawn  out ;  if  it  have  a  neck  it  will  be  possible  to  perform  myomotomy — 
sometimes  after  shaving  a  growth  off  level  with  the  surface  of  the  uterus,  the 
segment  of  it  left  in  the  uterine  wall  has  shelled  out ;  if,  on  the  other  hand, 
the  uterus  is  the  seat  of  multiple  growths  or  diffusely  fibroid,  supravaginal 
hysterectomy  must  be  done.  In  either  case  bleeding  is  checked  during 
removal  of  the  mass  by  compression  of  its  neck,  when  there  is  one,  with 
Wells's  large  clamp-forceps,  or  by  putting  a  Koeberle's  serre-nceud  or  one 
of  its  many  modifications,  or  an  elastic  cord,  round  the  cervix  uteri  below 
the  ovaries.  In  deciding  where  to  make  the  section,  it  must  be  borne  in 
mind  that  it  is  a  very  great  disadvantage  to  open  the  uterine  cavity,  which 
becomes  at  once  a  highway  for  infection.  The  ovaries  and  tubes  should  be 
removed  also  in  cases  in  which  the  uterine  cavity  is  opened  or  very  closely 
encroached  upon,  or  when  small  growths  are  left ;  when  the  appendages  are 
removed  the  broad  ligaments  should  be  tied  and  cut  outside  the  ovary  and 
end  of  the  tube.  Great  care  must  be  taken  that  the  ureter  is  not  wounded 
or  included  in  a  ligature. 

The  best  mode  of  treating  the  pedicle  is  not  yet  decided.  Guided  by 
arguments  for  the  intraperitoneal  treatment  of  an  ovarian  pedicle,  this 
method  was  at  first  followed,  and  with  unsatisfactory  results  when  the  uterine 
cavity  was  opened.  A  narrow  pedicle  wdiich  is  to  be  dropped  may  be  liga- 
tured as  a  whole ;  the  vessels  on  a  raw  surface  may  be  tied  separately,  and 
flaps  of  peritoneum  sewn  over  it,  or  the  surface  may  be  cauterized.  At 
present,  the  extra-peritoneal  method  is  usually  employed,  when  the  stump 
can  be  brought  into  the  wound  ;  two  long  pins  are  passed  transversely 
through  the  uterus  just  above  the  position  of  the  clamp  before  the  removal 
of  the  mass,  and  these  rest  upon  the  skin  of  the  abdomen,  keeping  the  stump 
in  the  lower  angle  of  the  wound.  Most  surgeons  close  the  wound  com- 
pletely round  about  it,  passing  a  stitch  below  and  another  above  it  through 
the  edges  of  the  wound  and  the  uterine  wall,  so  as  to  hold  all  close  together ; 
some  leave  a  space  above  the  stump,  and  drain  Douglas's  pouch  with  a  glass 
tube.  The  projecting  raw  surface  is  kept  dusted  with  solid  perchloride  of 
iron,  or,  better,  with  iodoform  ;  a  dry  dressing  is  applied  and  changed  fre- 
quently when  drainage  is  used.  At  first  the  clamp  often  needs  tightening 
to  prevent  hemorrhage.  Some  time  in  the  third  week,  usually,  the  pins  cut 
through,  the  clamp  separates,  a  slough  is  thrown  off,  the  stump  slowly  re- 
tracts, and  the  abdominal  wall  heals  over  it.  The  dangers  of  both  methods 
are  shock,  septicaemia,  peritonitis,  and  hemorrhage. 

The  mortality  of  hysterectomy  up  to  March,  1884,  calculated  upon  359 
recorded  operations,  was  nearly  41  per  cent.  (Bigelow)  ;  no  doubt  unrecorded 
cases  would  have  made  it  even  higher.  Spencer  Wells  (loc.  cit.  p.  164) 
claims  to  have  removed  50  uterine  tumors  with  24  deaths ;  Thornton  (Bigelow's 
table)  has  lost  1  in  every  3  patients  ;  Tait  acknowledges  a  recent  mortality 
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of  about  20  per  cent ;  Keith  (British  Medical  Journal),  in  January,  1885, 
had  done  38  myomotomies  and  hysterectomies  with  the  loss  of  only  3. 

It  is  not  surprising  that  some  means  of  affording  relief  in  serious  cases 
of  fibroma,  without  exposing  the  patients  to  the  danger  of  enucleation  or 
hysterectomy,  has  been  sought.  The  idea  of  inducing  a  premature  meno- 
pause by  removing  both  ovaries  occurred  to  Lawson  Tait  in  1871,  and  was 
carried  out  by  him  in  February,  1872;  later  in  the  latter  year  the  same 
operation  was  independently  conceived  and  carried  out  by  Hegar  (of  Frei- 
burg) and  Battey.  In  August,  1885  (British  Medical  Journal),  Tait  was 
able  to  give  the  results  after  the  lapse  of  13  to  2}  years  in  his  first  50  cases 
that  recovered  from  the  operation.  Complete,  and  in  the  great  majority  of 
cases  immediate,  arrest  of  menstruation  occurred  in  45  ;  in  1  the  disease  was 
really  cancer,  not  myoma ;  2  had  died  from  other  causes ;  1  could  not  be 
traced ;  in  1  menstruation  continued  in  diminished  quantity  and  the  tumor 
went'on  growing  =  50.  In  13  the  tumors  disappeared,  in  18  they  greatly 
diminished.  As  to  mortality,  it  at  first  amounted  to  25  per  cent. ;  but  since 
1883  Tait  had  operated  108  times  with  2  deaths ;  Imlach  mentions  20  cases, 
and  Keith  12,  all  successful.  Tait  argues  that  this  operation  should  be 
done  so  soon  as  a  myoma  begins  to  cause  symptoms ;  if  not  the  tumor  will 
grow  till  it  gets  too  large  (over  9  lbs. — Keith)  to  be  thus  controlled,  or 
the  operation  is  in  many  ways  rendered  difficult  or  impossible,  and  hyster- 
ectomy has  to  be  done.  The  operation  renders  a  woman  sterile  (she  usually 
is  so  already),  almost  always  arrests  menstruation  (Wells  and  Keith  say 
always,  unless  a  bit  of  ovary  is  left  behind),  and  rarely,  if  ever,  causes  any 
change  in  appearance ;  the  evidence  as  to  whether  it  causes  loss  of  sexual 
desire  is  most  conflicting — those  of  largest  experience  say  it  does  not.  A 
natural  repugnance  is  felt  to  the  operation,  which  has  excited  much  oppo- 
sition ;  but  it  is  now  widely  admitted  to  be  necessary  in  suitable  cases.  For 
method  see  p.  700 ;  every  particle  of  ovary  should  be  removed.  The  treat- 
ment of  myoma  causing  serious  bleeding,  pressure-symptoms,  or  growing 
rapidly,  may  be  thus  summarized :  Remove  any  polypus  with  the  ecraseur ; 
if  there  be  no  polyp,  remove  both  ovaries ;  if  this  cannot  be  done,  perform 
supravaginal  hysterectomy  at  once,  or — if  the  case  be  not  very  pressing  and 
the  menopause  be  at  hand — at  a  suitable  time,  should  the  symptoms  con- 
tinue. 

Myoma  and  Pregnancy. — When  a  patient  having  a  myoma  likely  to 
obstruct  labor  becomes  pregnant,  the  choice  lies  between  induction  of  pre- 
mature labor,  which  has  proved  very  fatal,  removal  of  the  tumor,  and  Porro's 
operation — i.  e.,  supravaginal  amputation  (after  emptying)  of  the  pregnant 
uterus ;  the  two  latter  methods  have  been  fairly  successful. 

Cancer  of  the  uterus  usually  affects  the  cervix  primarily,  rarely  the  fundus. 
When  limited  to  the  cervix,  the  uterus  being  mobile,  the  vaginal  part  is 
commonly  amputated  with  an  ecraseur;  but  recurrence  is  almost  invari- 
able. The  operation  may,  however,  relieve,  and  scraping  away  the  can- 
cerous surface  freely  may  check  bleeding. 

Cases  of  cancer  supposed  to  be  limited  to  the  body,  and  others  of  the 
cervix,  even  when  the  vagina  and  bladder  and  broad  ligaments  have  been 
involved,  have  of  late  years  been  somewhat  frequently  treated  by  removal 
of  the  uterus  through  an  abdominal  wound,  through  the  vagina,  or  by  a 
combined  abdomino-vaginal  method.  The  vaginal  method  has  yielded  the 
best  results  in  the  matter  of  recovery  (20-30  per  cent.),  but  recurrence  has 
almost  always  followed  all  three  methods,  and  the  operation  is  with  difficulty 
justified. 

Vaginal  hysterectomy  is  thus  performed :  The  patient  being  in  lithotomy 
position,  and  an  attempt  having  previously  been  made  to  render  the  vagina 
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aseptic  by  antiseptic  packing  and  injection,  the  uterus  is  forced  down  as 
much  as  possible  by  a  hand  above  the  pubes  and  drawn  down  from  below  by 
vulsellum  forceps.  The  peritoneum  is  now  opened  behind  the  os  and,  start- 
ing thence,  the  vagina  is  cut  through  all  round  beyond  the  new  growth, 
bleeding  vessels  being  clamped  or  tied.  A  catheter  is  introduced  and  the 
bladder  and  ureters  are  separated  from  the  uterus;  if  wounded, the  bladder 
must  be  sutured.  The  vagina  being  now  cut  through  all  round,  two  fingers 
are  introduced  through  the  posterior  cul-de-sac  to  above  the  fundus  uteri, 
which  is  dragged  through  the  wound,  the  uterus  being  inverted  ;  this  brings 
the  broad  ligaments  into  reach  and  they  are  tied  and  the  organ  removed. 
If  the  uterus  cannot  be  inverted  it  may  be  strongly  pressed  down  and  the 
broad  ligaments  snipped  through  with  scissors,  vessels  being  clamped  as  they 
bleed  ;  or  the  ligaments  may  be  treated  through  an  abdominal  incision. 
The  abdominal  aorta  may  be  controlled  by  tourniquet ;  or,  possibly,  by  the 
hand  of  the  assistant  who  forces  down  the  uterus  and  up  the  intestine  (Wells, 
p.  177).  Some  suture  the  vaginal  wound,  others  drain.  Iodoform  should 
be  freely  used  and  either  frequent  wool  dressings  or  continuous  boracic 
irrigation. 

(For  further  information  upon  ovarian  and  uterine  disease  consult  the 
writings  of  Playfair,  Robert  Barnes,  Sir  Spencer  Wells,  and  Lawson  Tait ; 
also  the  medical  journals  of  late  years.) 


CHAPTER  XLIII. 

DISEASES  AND  INJUKIES  OF  THE  KECTUM  AND  ANUS. 

Examination  of  Rectal  Cases. —  Sir  H.  Thompson  gives  four  headings 
for  questions  to  be  asked  in  every  caae  of  urinary  disease ;  it  is  possible 
similarly  to  range  our  inquiries  concerning  rectal  disease  round  the  head- 
ings :  (1)  Pain ;  (2)  Passage  of  blood  ;  (3)  Defecation ;  and  (4)  Character 
of  stools. 

(1)  Pain. — Is  there  any  ?  its  severity  and  character ;  seat ;  does  it  radiate 
thence  ;  constant  or  intermittent ;  its  time-relation  to  defecation — during  or 
after  ;  its  duration  ? 

(2)  Blood. — Ever  passed  ;  frequency  ;  quantity ;  color — bright,  dark, 
tarry,  coffee-grounds;  with  motions  or  between;  if  with,  whether  in  streaks 
on  surface,  in  large  quantity  on  surface,  intimately  mixed  with  large  stool, 
dripping  away  after  passage  of  motion? 

(3)  Defecation. — Frequency — constipation,  diarrhoea,  alternation  of 
these  ;  attacks  of  obstruction  ;  incontinence,  complete  or  partial,  of  feces 
and  flatus  ;  tenesmus  after  ;  descent  of  anything  from  anus  after  ;  if  so,  char- 
acters ;  does  it  bleed,  return  by  itself,  or  require  reduction  ? 

(4)  Character  of  Stools. — Formed  and  large  ;  small,  shaped,  scybala ; 
loose  ;  mixed  with  blood  and  mucus  and  pus  in  varying  quantities ;  presence 
of  worms? 

It  is  useful  to  know  also  if  there  is  any  discharge  between  stools,  and  its 
nature,  and  if  there  is  any  vesical  irritability. 

After  these  special  questions  the  patient  must  be  examined.    He  should 
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lie  down  on  the  left  side  with  the  anus  toward  a  good  light.  First,  note  any 
change  about  the  anus — laxity,  contraction,  piles,  prolapse,  fistulous  open- 
ings, fissures,  swellings  of  any  kind  here  or  in  ischio-rectal  fossa.  Palpate 
all  round  the  anus  for  tenderness  or  induration.  Then  make  a  digital 
examination,  telling  the  patient  to  bear  down  :  ulcers,  abscesses,  new  growths, 
are  now  detected.  If  you  want  to  reach  higher,  make  the  patient  stand  and 
bear  down.  If  the  rectum  is  full  of  feces,  or  if  the  case  is  not  cleared  up  by 
simple  digital  examination,  give  an  enema  of  warm  water,  and  examine 
patient  again  immediately  it  has  been  expelled. 

Mr.  Tufnell  gives  a  model  hint  to  surgeons  about  to  explore  the  rectum 
or  vagina.  The  interstices  between  the  nail  and  the  skin  should  be  filled 
with  soap,  so  that  nothing  offensive  can  lodge  there. 

Examination  with  a  probe,  a  speculum,  or  a  bougie  now  follows,  if  required. 
Several  kinds  of  specula  are  made,  of  which  the  simplest  and  best  for  most 
purposes  is  Fergusson's  silvered  glass  tube  with  a  terminal  aperture  and 
lateral  slit.  It  is  an  excellent  plan  to  illuminate  the  rectum  from  a  head- 
mirror. 

Occasionally  in  obscure  cases  of  suspected  disease  high  up,  it  may  be 
necessary  to  dilate  the  anus.  This  is  done  with  the  thumbs,  the  fingers 
grasping  the  buttocks  ;  the  muscles  are  gradually  stretched  first  one  way, 
then  another,  till  in  four  or  five  minutes  they  become  quite  soft  and  flaccid, 
the  skin  being  untorn  though  ecchymosis  appear.  Then  the  patient  should 
be  placed  on  a  prone  couch  with  the  hips  well  raised.  The  anus  is  held 
open  with  retractors  and  the  bowel  cleaned  out  with  sponges  on  holders 
(Allingham). 

Lastly,  a  small  hand  may  be  introduced  gradually  into  the  rectum  and 
sigmoid  flexure  in  some  cases. 

Malformations. — The  lower  orifice  of  the  rectum  may  be  either  partially 
or  completely  closed. 

Imperforate  anus  {atresia  ant)  is  a  congenital  closure  of  the  rectum,  and 


Fig.  242. 


Imperforate  anus;  from  the  King's  College  Museum. 


may  occur  in  various  degrees.  The  anus  may  be  merely  closed  by  thin  skin, 
which  becomes  distended  with  meconium  ;  or  the  gut  may  terminate  in  a 
blind  pouch  at  any  point  from  the  sigmoid  flexure  downwards,  the  anal  aper- 
ture being  altogether  wanting,  or  present  and  open  perhaps  for  an  inch  (Fig. 
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242),  so  that  externally  all  seems  normal,  the  obstruction  being  found  on 
digital  examination  ;  or  the  rectum  may  terminate  in  the  bladder  or  urethra. 

In  the  condition  last  mentioned,  flatus  and  urine  tinged  with  meconium 
escape  per  urethram.  In  some  cases  the  anus  is  closed,  but  there  is  a  fistu- 
lous track  leading  from  the  rectum  just  above  it,  and  opening  somewhere  in 
the  perineum  (Case  in  South's  "  Chelius,"  vol.  ii.  p.  329). 

Treatment. — If  the  anus  be  only  narrowed  or  partially  closed,  it  must  be 
notched  with  a  probe-pointed  bistoury,  and  regularly  dilated  by  tents  and 
bougies,  or,  better,  by  the  mother's  fingers.  In  cases  of  complete  closure,  if 
the  anus  bulge  when  the  child  cries,  a  crucial  incision  is  at  once  to  be  made 
through  the  septum,  the  flaps  removed,  and  a  plug  of  oiled  lint  introduced. 
If  no  protrusion  can  be  felt  and  the  child  be  strong  and  well,  the  operation 
may  be  delayed  for  a  day  or  two,  so  that  the  bowel  may  become  distended 
with  meconium  ;  a  silver  catheter  should  then  be  introduced  into  the  urethra 
or  vagina,  and  a  cautious  dissection  made  in  the  mid-line,  keeping  well  back 
in  the  curve  of  the  sacrum.  The  superficial  incision  must  be  free  and  its 
margins  may  be  retraced  by  threads  passed  through  them.  If  the  bowel  be 
reached  it  is  to  be  opened,  and,  if  possible,  the  mucous  membrane  should  be 
brought  down  and  stitched  to  the  edges  of  the  external  wound;  the  aperture 
must  be  kept  open  by  using  a  bougie.  But  if  the  operator  fail  to  reach  the 
bowel  at  a  depth  of  one  to  two  inches,  the  rectum  is  probably  absent,  and 
the  only  resource  is  the  formation  of  an  artificial  anus  in  the  left  iliac  or 
lumbar  region. 

In  the  perineal  operation  everything  depends  upon  the  point  of  termina- 
tion of  the  rectum  ;  this  might  be  determined  by  pushing  a  good  sized  aspi- 
rator needle,  with  the  vacuum  turned  on,  into  the  perineum  until  meconium 
or  the  limit  of  safety  is  reached. 

"When  the  rectum  ends  in  the  urethra  or  bladder,  the  usual  practice  has 
been  to  make  an  artificial  anus ;  but  H.  Thomas  reported  a  case  to  the  Mid- 
land Medical  Society,  in  which  he  had  dissected  the  rectum  from  the  mem- 
branous urethra  and  stitched  it  in  its  normal  place ;  six  months  after  the 
child  had  perfect  control  over  its  motions,  and,  though  a  fistula  remained  in 
front  of  the  anus,  all  urine  passed  per  urethram.  A  similar  operation  might 
more  easily  be  done  when  the  rectum  ends  in  the  vagina. 

Foreign  bodies  in  the  rectum  sometimes  require  to  be  removed  by  surgical 
art.  They  may  consist  either  of  small  bones,  apple  cores,  etc.,  that  have  de- 
scended from  above,  or  of  pins,  clyster-pipes,  or  other  bodies  introduced 
from  below.  Substances  of  extraordinary  dimensions  (e.  g.,  a  blacking- 
bottle)  have  been  forced  into  the  anus.  Enteroliths  of  large  size  may  also 
be  found  in  the  rectum  ;  Hutchinson  mentions  one  at  least  fifteen  inches 
round.  The  chief  point  is  first  to  dilate  the  anus  well,  by  passing  in  several 
fingers,  or  by  stretching  it  with  the  thumbs ;  and  then  a  proper  forceps,  or  a 
lithotomy-scoop,  may  generally  be  used  with  success. 

Impaction  of  feces  in  the  rectum  is  not  uncommon  in  elderly  women,  and 
sometimes  occurs  in  young  ones,  especially  hysterical ;  it  is  due  to  atony  of 
the  rectum,  resulting  from  habitual  constipation.  A  mass  of  feces  of  clayey 
consistence  may  be  formed,  as  large  as  a  foetal  head,  giving  rise  to  pain  and 
tenesmus,  sometimes  irritative  diarrhoea,  and  occasionally  all  the  symptoms 
of  chronic  intestinal  obstruction.  It  must  always  be  borne  in  mind  that  one 
form  of  diarrhoea  is  really  due  to  constipation. 

Treatment. — Anaesthetize  the  patient,  dilate  the  sphincter  well,  and 
break  up  and  remove  the  fecal  mass  with  a  lithotomy  scoop  or  the  handle 
of  a  spoon  ;  after  which  use  copious  enemata.  Anesthesia  and  dilatation  of 
the  sphincter  are  often  unnecessary.    Re-accumulation  must  be  prevented 
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by  the  use  of  cold  enemata,  gentle  laxatives,  suitable  diet,  and  the  inculca- 
tion of  regular  habits. 

Spasm  of  the  sphincter  ani  is  known  by  violent  pain  at  the  anus,  with  diffi- 
culty in  defecation.  It  is  most  often  associated  with  ulcer  or  fissure  of  the  anus, 
and  always  exists  in  cases  of  fecal  impaction,  but  it  may  be  uncomplicated. 

Treatment. — Suppositories  of  morphia  or  belladonna,  with  laxatives 
such  as  pulv.  glycyrrhizre  co.,  will  often  relieve  ;  but  dilatation  of  the  sphinc- 
ter may  be  necessary,  the  patient  being  anesthetized. 

Fissure  and  ulcer  of  the  anus  often  coexist,  but  either  may  occur  indepen- 
dently of  the  other.  A  fissure  is  simply  an  ulcer  which  extends  through  the 
anus,  and  is  much  commoner  than  the  ulcer  confined  to  the  mucous  mem- 
brane above  the  sphincter. 

Fissure  is  more  common  in  women  than  men ;  it  is  often  caused  by  the 
passage  of  hard  dry  feces,  by  injury  in  parturition,  and  by  syphilis.  It  is 
most  frequent  on  the  dorsal  aspect  of  the  anus,  at  the  junction  of  the  skin 
and  mucous  membrane ;  ulcer  lies  rather  higher  up,  within  the  internal 
sphincter. 

Symptoms. — Pain  during  defecation  may  be  slight,  or  absent,  but  it  is 
characteristic  of  this  malady  that  pain  comes  on  soon  after  defecation,  and 
often  increases  for  several  hours,  becoming  quite  sickening ;  spasmodic  con- 
traction of  the  sphincter,  especially  on  digital  examination  ;  sometimes  in- 
creased mucous  discharge ;  often  a  streak  or  two  of  blood  on  the  feces. 
There  is  often  much  constitutional  suffering.  The  lower  end  of  a  fissure 
can  be  seen,  and  is  usually  covered  by  a  small  red  flap  of  skin  like  an  ex- 
ternal pile.  A  practised  finger  may  detect  an  ulcer,  but  a  speculum  is  often 
needed. 

Treatment. — Cases  of  fissure  and  ulcer  of  recent  origin  are  often  success- 
fully treated  by  rest  in  the  recumbent  position,  the  bowels  being  kept  open 
by  confection  of  senna  or  some  other  laxative,  and  an  occasional  enema ; 
nitrate  of  silver,  sulphate  of  copper,  chloride  of  zinc  (gr.  xx  ad  §j),  and 
iodoform,  or  citrine  ointment  being  applied  locally.  To  relieve  spasm  of 
the  sphincter,  morphia  or  belladonna  suppositories  are  to  be  used,  or  extract 
of  belladonna  smeared  round  the  anus. 

In  established  cases — and  others  are  not  often  seen  by  surgeons — where 
recovery  is  interfered  with  by  the  constant  action  of  the  sphincter,  an  inci- 
sion must  be  made  through  the  fissure  or  ulcer  so  as  to  divide  some  of  the 
fibres  of  the  sphincter,  and  thus  set  the  parts  at  rest.  The  rectum  must  be 
emptied  by  an  enema ;  then,  the  patient  being  anesthetized,  dilate  the  anus 
thoroughly.  This  is  often  sufficient  to  cure  the  case,  but  most  surgeons  now 
make  an  incision  with  a  probe-pointed  bistoury  through  the  fissure  or  ulcer 
and  part  of  the  subjacent  sphincter ;  the  incision  should  be  one-eighth  to 
one-quarter  of  an  inch  deep  at  right  angles  to  the  sphincter.  A  morphia 
suppository  is  then  to  be  introduced,  iodoform  dusted  on  the  sore,  and  a 
small  piece  of  iodoform  wool  laid  on  the  wound.  Any  thickened  skin  or 
mucous  membrane  at  the  lower  or  upper  end  must  be  looked  for  and  clipped 
off.  On  the  second  or  third  day  the  bowels  may  be  moved  by  castor  oil,  but 
many  surgeons  leave  them  to  act  naturally. 

Cases  of  fissure  of  syphilitic  origin  must  receive  in  addition  appropriate 
specific  treatment. 

Abscesses  near  the  rectum  may  be  small  and  subcutaneous,  lying  near  the 
anus,  or  large  and  deep-seated,  in  the  ischio-rectal  fossa.  They  may  be  caused 
by  the  irritation  of  foreign  bodies  within  the  rectum,  or  passage  of  such  a 
body  as  a  fish-bone  through  the  mucous  membrane;  by  septic  absorption 
from  an  ulcer  in  the  rectum,  especially  in  the  neighborhood  of  a  stricture  ; 
by  exposure  to  wet  or  cold,  such  as  sitting  on  a  cold  damp  seat ;  by  necrosis 
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of  an  adjacent  bone.  Many  of  these  abscesses,  especially  the  more  chronic, 
seem  to  be  tubercular.  Sometimes  a  periurethral  abscess  opens  far  back ; 
very  rarely  a  spinal  abscess  points  to  the  side  of  the  rectum. 

Ischio-rectal  abscesses,  which  are  deep-seated  in  the  ischio-rectal  fossa,  and 
therefore  external  to  the  sphincter,  may  be  acute  or  chronic.  Acute  abscess 
is  attended  with  great  aching,  throbbing,  fever,  and  difficulty  and  pain  in 
defecation;  the  ischio-rectal  fossa  is  swollen,  hard,  red,  and  tender;  the 
introduction  of  a  finger  into  the  rectum  causes  great  pain,  and  a  hard, 
elastic,  or  fluctuating  swelling  is  felt  pushing  inward  the  mucous  membrane. 
The  bowel  usually  seems  very  hot,  and  arteries,  apparently  of  considerable 
size,  are  often  felt  pulsating  over  the  swelling.  Chronic  ischio-rectal  abscess 
often  forms  insidiously  and  painlessly,  attaining  a  considerable  size  before  it 
is  discovered,  spreading  up  along  the  rectum,  and  out  toward  the  nates.  If 
ischio-rectal  abscess  be  neglected,  it  will  burst  either  into  the  rectum,  or  by 
one  or  more  openings  through  the  skin  ;  and  not  uncommonly  they  burrow 
almost  all  around  the  anus.  The  pus  contained  in  these  abscesses  is  always 
extremely  fetid. 

Treatment. — Fomentations,  etc.,  until  pus  is  certainly  formed,  Then  a 
free  incision  must  be  at  once  made  with  a  bistoury,  and  all  the  pus  evacuated, 
subcutaneous  abscesses  being  completely  slit  up  into  the  rectum  ;  after  which 
the  cavity  is  to  be  dressed  with  iodoform  or  salicylic  wool,  or  boracic  lotion 
and  lint. 

By  early  and  very  free  incision  and  drainage  we  should  always  endeavor 
to  prevent  the  bursting  of  a  deep  ischio-rectal  abscess  into  the  rectum,  lest 
a  fistulous  track,  necessitating  complete  division  of  the  sphincter,  result ;  for 
after  this  operation,  scar-contraction  usually  causes  an  angular  gap  at  the 
side  of  the  anus  impairing  the  patient's  control  over  flatus  and  fluid  feces. 

In  cases  of  wide  burrowing,  every  part  of  the  cavity  must  either  be  laid 
freely  open  or  thoroughly  drained  with  a  tube;  slitting  up  is  preferable. 
Remembering  the  tubercular  nature  of  many  of  these  cases,  it  is  usually  well 
to  apply  the  sharp  spoon,  and  use  iodoform  in  the  dressing. 

Fistula  in  ano  is  a  track  by  the  side  of  the  rectum  left  by  the  bursting  of 
an  abscess.  Its  causes  are,  therefore,  those  of  abscess,  as  also  its  relations  to 
the  soft  parts.  Thus  it  may  result  from  a  superficial  anal  abscess,  in  which 
case  it  passes  under  at  most  only  a  few  fibres  of  the  external  sphincter,  opens 
just  within  the  anus  on  the  one  hand,  and  usually  just  external  to  it  on  the 
other,  but  the  opening  may  be  far  outside  ;  or  it  may  be  the  result  of  a  deep 
abscess,  passing  through  or  beneath  the  sphincter,  and  opening  at  some  dis- 
tance up  the  rectum  and  well  outside  the  sphincter.  Fistula  is  very  common, 
and  more  so  in  men  than  in  women.  It  is  extremely  difficult  to  heal,  both 
because  the  constant  contractions  of  the  sphincter  and  levator  ani  interfere 
with  the  union  of  its  sides,  and  because  of  the  passage  of  fecal  matter  into  it 
from  the  bowels.  There  are  three  kinds  described  :  By  far  the  most  common 
is  (1)  the  complete  fistula,  which  has  one  opening  external  to  the  anus,  and 
another  into  the  bowel  above  the  sphincter,  where  it  may  be  felt  like  a  small 
papilla.  (2)  The  blind  external  fistula,  which  has  no  opening  into  the  bowel, 
although  it  mostly  resembles  its  outer  coat.  (3)  The  blind  internal  fistula, 
which  opens  into  the  bowel,  but  not  externally,  although  its  situation  is  often 
indicated  by  redness,  pitting  on  pressure,  and  hardness  near  the  anus. 

The  complete  fistula  is  infinitely  the  most  common,  though  the  internal 
opening  is  often  missed.  Injection  of  the  fistula  with  milk  may  be  practised 
from  the  outer  opening.  Besides  the  true  fistula  "  in  ano,"  there  may  be 
openings  near  the  anus,  leading  from  the  tuber  ischii,  which  may  be  carious, 
or  from  a  urethral  or  perineal  abscess  constituting  a  true  urinary  fistula. 
Whenever  fistula?  are  found  opening  far  out  on  buttocks,  stricture  of  the 
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rectum,  simple  or  malignant,  should  be  thought  of;  and  in  all  cases  the 
bowel  should  be  digitally  explored. 

The  symptoms  of  a  complete  case  are:  Pain — usually  slight;  some  puru- 
lent discharge,  and  involuntary  escape  of  flatus,  and  occasionally  of  feces, 
Pain  and  purulent  or  bloody  discharge  draw  attention  to  a  blind  internal 
fistula. 

Treatment. — It  is  occasionally  possible,  especially  in  blind  external 
fistula,  to  effect  a  cure  by  dilatation  of  the  sphincters  and  the  use  of  stimu- 
lating application,  such  as  carbolic  or  nitric  acid,  nitrate  of  silver,  or  iodo- 
form. The  external  aperture  must  be  kept  open  for  drainage  by  a  tube  of 
proper  size.  But  in  the  great  majority  of  cases  the  only  effective  remedy  is 
slitting  up  of  the  whole  track. 

Operation. — The  patient  lying  on  his  side  close  to  the  edge  of  the  bed,  and 
chloroform  having  been  administered,  the  nates  are  separated  by  an  assistant, 
whilst  the  surgeon  introduces  one  forefinger  into  the  anus,  and  explores  with 
a  probe  the  whole  extent  and  ramifications  of  the  fistula.  If  it  be  of  the 
blind  internal  kind,  it  must  be  rendered  complete  by  a  puncture  made  into  it 
by  the  side  of  the  anus,  a  bent  probe  passed  into  it  from  the  bowel  serving 
as  a  guide ;  similarly  an  external  fistula  is  rendered  complete  by  thrusting 
the  director  through  the  mucous  membrane  at  the  highest  point.  Then,  the 
surgeon  passes  a  Brodie's  probe-pointed  director  along  the  whole  canal  of  the 
fistula,  brings  the  point  out  at  the  anus  with  his  finger,  and  divides  the 
included  parts  upon  the  director.  Brodie  believed  that  if  the  inner  opening 
were  not  slit  open  the  fistula  would  return.  All  ramifications  and  hemor- 
rhage of  the  fistula  under  the  skin  should  next  be  sought  for  and  slit  up ; 
Allingham  insists  on  the  necessity  for  slitting  up  also  any  cul-de-sac  that 
may  pass  upward  from  the  internal  opening.  All  thin,  blue,  overhanging 
edges  must  be  carefully  removed,  for  they  will  not  heal.  It  is  a  good  plan, 
especially  in  old  dense  fistulee,  to  sharp-spoon  the  whole  surface,  or  to  turn 
the  edge  of  the  knife  and  cut  the  deeper  part  of  the  sinus  all  along  so  as  to 
make  a  raw  surface  or  fresh  wound  at  the  very  bottom  of  the  cut,  to  insure 
the  springing  up  of  granulations  there.  Place  a  l-i  gr.  morphia  supposi- 
tory in  the  rectum.  Dust  the  wound  with  iodoform,  lay  a  little  salicylic 
wool  in  it,  and  apply  a  good  pad  firmly  to  the  anus  with  a  T-bandage.  The 
wool  comes  away  when  the  bowels  act.  They  may  be  allowed  to  do  so  natu- 
rally in  most  cases,  if  they  have  been  well  cleaned  out  before  operation. 
The  subsequent  treatment  consists  in  the  observation  of  perfect  cleanliness, 
and,  if  necessary,  the  use  of  stimulating  applications,  such  as  sulphate  of 
zinc  ;  but  usually  the  less  dressing  the  better.  A  probe  may  be  used  to  pre- 
vent premature  union  of  the  edges  of  the  wound,  so  as  to  secure  healing  from 
the  bottom  by  granulation. 

Allingham  states  that  incontinence  of  wind  and  feces  is  almost  certain  to 
result  from  complete  division  of  both  sphincters  in  two  places ;  if  a  small 
band  of  the  internal  can  be  left  on  one  side  the  clanger  is  much  less.  Com- 
plete division  may  be  safely  practised  on  one  side  if  the  cut  be  made  at  right 
angles  to  the  muscular  fibres;  union  is  never  good  after  oblique  division. 
Should  an  angular  gap  result,  the  application  of  a  cautery  occasionally  may 
cause  it  to  contract  up;  and  it  is  said  that  daily  passage  of  a  bougie  will 
strengthen  a  weak  sphincter. 

If  hemorrhage  is  violent  after  this  operation,  and  does  not  yield  to  the 
application  of  cold  and  styptics,  the  anus  must  be  well  dilated  with  a  spec- 
ulum, so  as  to  expose  the  bleeding  surface  to  the  air,  and  any  discernible 
artery  may  be  tied  or  twisted ;  or  the  rectum  may  be  firmly  plugged  with 
lint,  which  is  to  be  secured  by  a  T-bandage. 

If  a  patient  will  not  submit  to  this  operation,  or  is  laboring  under  disease 
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of  the  lungs,  liver,  or  kidneys,  in  an  advanced  stage,  so  that  it  would  be  un- 
safe, the  treatment  must  be  palliative  merely.  The  confect.  piperis,  or 
copaiba  and  tonics,  may  be  administered  internally,  and  stimulating  injec- 
tions and  ointments  be  applied  to  the  fistula.  Professor  Dittel's  elastic  India- 
rubber  ligature,  introduced  with  Allingham's  needle,  may  be  used  for  a 
patient  who  dreads  the  knife.  It  should  be  y1^  inch  thick,  drawn  very  tight, 
and  held  by  a  small  pewter  clamp.  It  cuts  through  in  3-14  days,  gives 
little  or  no  pain,  and  the  patient  can  walk  about;  for  dividing  sinuses  run- 
ning high  up  the  bowel  it  is  very  valuable  as  avoiding  hemorrhage. 

Every  now  and  again  one's  finger  on  being  passed  through  the  anus  slips 
into  a  huge  sloughy  cavity  opening  into  the  bowel  and  lying  behind  on  one 
side  of  the  mid-line  extending  up  towards  the  sciatic  notches.  Though  very 
unlike  the  general  idea  one  has  of  a  fistula,  these  cases  must  be  classed 
among  and  treated  like  blind  internal  fistula?.  Besides  severe  local  symp- 
toms, they  are  often  accompanied  by  general  disturbance  from  septic  absorp- 
tion. They  fill  up  with  feces  and  either  do  not  heal  or  spread.  The  anus 
must  be  fully  dilated,  the  cavity  opened  freely  from  outside,  overhanging 
mucous  membrane  divided  with  bistoury,  scissors,  or  elastic  ligature,  the 
interior  cleaned  and  dusted  with  iodoform.  After  this  the  cavity  should  be 
thoroughly  washed  out  with  warm  boracic  lotion  thrice  daily,  a  tube  being 
passed. 

As  fistula  frecpuently  coexists  with  phthisis,  it  is  of  importance  to  have 
some  general  rule  for  the  selection  of  cases  in  which  operation  is  admissible. 
It  should  not  be  performed  in  cases  of  rapidly  advancing  phthisis  ;  but  where 
the  lung  disease  is  chronic,  and  especially  if  the  fistula  cause  much  distress, 
the  operation  must  be  done. 

Hemorrhoids,  or  piles,  are  small  tumors  situate  near  or  within  the 
anus,  they  are  divided  into  external  and  internal. 

External  piles  may  occur  either  as  oblong  ridges  or  folds  of  skin  external 
to  the  sphincter,  or  as  round,  hard,  bluish  tumors,  just  at  the  margin  of  the 
anus.    They  rarely  bleed,  and  are  therefore  called  blind  piles. 

Internal  piles  originate  within  the  anus  ;  they  consist  of  vessels  covered  by 
thickened  mucous  and  submucous  tissue.  The  vessels  are  of  all  three  kinds 
— capillaries,  arteries,  and  veins ;  and  either  kind  may  predominate.  The 
capillary  pile  is  small,  bright  red,  granular  on  the  surface,  usually  situate 
rather  high  in  the  rectum,  and  bleeds  upon  the  slightest  irritation;  it  is 
probably  a  chronically  inflamed  patch  of  mucous  membrane.  Sometimes 
the  patch  is  scarcely  raised  at  all ;  at  others  the  whole  of  the  lower  end  of 
the  bowel  is  bright  red  and  velvety.  The  arterio-venous  pile  is  not  very  large, 
is  smooth  and  red,  and  has  not,  as  a  rule,  prolapsed  ;  at  its  base  considerable 
arteries  may  be  felt  pulsating.  The  venous  pile  is  that  most  commonly  seen  ; 
purple-red  swellings  round  the  margin  of  the  anus,  often  blue  at  their  lower 
end  from  obvious  varix,  protruded  more  or  less  by  straining,  at  first  return- 
ing of  themselves,  then  only  on  pressure,  and  finally  remaining  almost  con- 
stantly prolapsed.  The  vessels  are  often 
thrombosed  and  the  clots  organized.  From 
the  microscopic  examination  of  a  large 
number  of  piles,  Roeckel  (Trans.  Path.  Soc., 
1884),  believes  that  the  venous  and  arterio- 
venous are  about  equally  common.  There 
may  be  one  pile  or  several ;  in  chronic  cases 
the  mucous  membrane  all  round  the  anus  is  Sections  through  venous  piles, 
often  thickened,  its  veins  more  or  less  vari- 
cose, with  special  swellings  here  and  there,  and  it  prolapses  easily ;  the 
spincters  are  much  relaxed. 
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Causes. — The  predisposing  causes  are  such  as  produce  fulness  of  the  ab- 
dominal vessels,  or  impede  the  return  of  blood  from  the  rectum — e.g., 
luxurious  and  sedentary  habits  of  life,  pregnancy,  habitual  constipation,  and 
congestion  or  cirrhosis  of  the  liver.  The  exciting  cause  may  be  anything 
that  irritates  the  lower  bowel — straiuing  at  stool,  and  violent  doses  of  purga- 
tive medicines.  If  the  larger  bowel  contain  fecal  matter,  which  from 
torpidity  it  does  not  expel,  aloes  is  an  effectual  and  unirritating  remedy 
("Aloes,"  by  R.  Druitt,  Med.  Times  and  Gaz.,  Jan.  4,  1868).  But  if  these 
parts  are  already  active  and  empty,  aloes  can  but  irritate  them  fruitlessly, 
causing  straining  and  tenesmus,  and  also,  probably,  piles.  Piles  are  most 
frequent  in  women,  and  are  rare  under  puberty. 

Symptoms — Piles  may  be  met  with  in  two  states — indolent  or  inflamed. 
When  indolent,  they  produce  inconveniences  which  result  from  their  bulk 
and  situation  within  the  gripe  of  the  sphincter ;  more  or  less  pain  in  defeca- 
tion and  immediately  afterwards  a  desire  again  to  go  to  stool,  the  rectum 
not  feeling  emptied;  prolapsed;  and  pain  or  an  excessively  annoying  sense 
of  weight  and  discomfort.  Blood  may  be  lost  in  large  quantity  at  each 
motion,  and  it  is  characteristic  that  it  drips  away  for  some  time  after  the 
bowels  have  acted.  The  bowel  is  apt  to  come  down  when  the  patient  is 
taking  exercise  or  exerting  himself.  When  inflamed,  they  occasion  the  fol- 
lowing symptoms:  Pain,  heat,  itching,  fulness,  and  throbbing  about  the 
anus;  a  sensation  as  if  there  were  a  foreign  body  in  the  rectum,  and  frequent 
desire  to  defecate ;  pain  and  straining  in  passing  evacuations,  with  discharge 
of  mucus,  and  often  of  blood.  These  symptoms  may  be  complicated  with 
irritation  of  the  bladder,  frequency  of  micturition,  pain  in  the  back,  and 
aching  down  the  thighs.  If  there  be  much  burning  pain  lasting  after  stool, 
look  for  a  fissure  also  among  the  piles.  The  patient  may  not  be  aware  of 
the  nature  of  his  complaint,  or  through  delicacy  may  abstain  from  mention- 
ing it.  Whenever  a  patient  complains  of  unusual  irritation  of  the  bladder, 
or  of  frequent  painful  and  unsatisfactory  efforts  to  pass  a  motion — the 
surgeon  should  make  inquiry  after  piles.  In  women,  piles  may  cause  aching 
of  the  back,  uterine  irritation  with  mucous  discharge,  and  many  anomalous 
symptoms,  which  the  surgeon  will  in  vain  endeavor  to  cure  until  he  finds 
out  the  real  cause. 

General  Treatment. — The  first  object  is  to  remove  the  predisposing 
and  exciting  cause.  The  patient,  if  plethoric  and  of  sedentary  habits,  ought 
to  live  abstemiously,  and  take  plenty  of  exercise.  The  bowels  should  be 
regulated  by  some  mild  aperient,  producing  daily  copious  soft  evacuations, 
without  straining  or  griping.  Senna,  sulphur,  and  cream  of  tartar,  in  the 
form  of  electuaries  (F.  107,  108,  117,  124,  128,  130),  are  frequently  used  for 
this  purpose;  or  rhubarb  with  ipecacuanha,  or  castor  oil,  or  Pullna  or 
Friedrichshalle  water  (F.  113,  114),  in  the  morning.  It  is  a  good  plan  to 
inject  the  rectum  with  cold  water  both  before  and  after  the  motions.  In  some 
cases  it  is  advisable  for  the  patient  to  have  his  evacuation  just  before  bed- 
time, so  that  the  prolapsed  and  irritated  parts  may  become  quiescent  during 
the  night.  In  cases  of  long  standing,  in  which  the  mucous  lining  of  the 
rectum  is  relaxed,  cubebs,  Ward's  paste,  or  confect.  piperis.  com  p.  may  be 
given  with  great  benefit.  If  the  patient  is  advanced  in  years,  and  the  piles 
are  attended  with  a  flow  of  mucus,  copaiba  may  be  given  in  gelatine  capsules, 
or  thirty  or  forty  drops  every  morniug  in  milk;  and  a  scruple  of  common 
pitch  may  be  taken  in  pills  every  night  at  bedtime. 

Local  Treatment. — If  the  piles  are  inflamed,  leeches  to  the  anus,  fol- 
lowed by  hot  fomentations,  a  dose  of  calomel  and  opium  at  bedtime,  with 
castor  oil  in  the  morning — milk  diet,  rest  in  bed,  warm  hip-baths,  and  poul- 
tices.   Cold  lotions  of  lead,  with  laudanum,  may  be  substituted  for  the  warm 
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applications,  if  more  comfortable.  If  there  is  a  tense,  bluish,  solid  tumor, 
evidently  containing  coagulated  blood,  or  if  there  is  an  abscess,  it  is  to  be 
laid  open,  and  the  contents  evacuated.  Having  provided  as  far  as  possible 
against  the  original  causes  of  the  malady,  measures  should  be  employed  to 
restore  the  parts  to  a  healthy  condition. 

(1)  Cleanliness. — The  anus  should  be  well  washed  with  carbolic  soap  and 
water  after  each  motion  ;  and  if  the  piles  are  internal,  and  protrude  during 
evacuations,  they  should  be  washed  before  they  are  returned.  Cold  bathing 
should  be  used  night  and  morning. 

(2)  Astringents. — The  zinc  lotion  (F.  234),  or  iron  lotion  (F.  246) — recom- 
mended by  Mr.  Vincent — or  alum  or  tannin  (F.  247,  249) — of  either  of 
which  a  drachm  or  two  may  be  injected  into  the  anus  after  each  motion  and 
allowed  to  remain — the  gall  ointment  (F.  303),  and  creasote  ointment 
(F.  304),  are  often  of  benefit.  An  ointment  of  a  drachm  of  black  oxide  of 
mercury  to  an  ounce  of  lard  has  also  received  high  commendations. 

(3)  Pressure,  by  means  of  a  bougie  introduced  occasionally,  or  a  firm  pad 
of  flannel  covered  with  oiled  silk,  or  of  smooth  wood  or  ivory,  made  to  bear 
up  well  against  the  anus  by  means  of  a  stout  T-bandage  {see  Bandages),  or 
by  means  of  a  spring  like  that  of  a  truss,  is  often  of  service.  An  instru- 
ment consisting  of  a  short  egg-shaped  ivory  bougie,  which  is  introduced  into 
the  anus,  and  attached  by  a  slender  neck  to  an  ivory  pad,  so  that  pressure 
is  thus  made  both  internally  and  externally,  may  be  useful  in  cases  of  in- 
ternal piles  with  relaxed  mucous  membrane  and  prolapse,  when  removing 
the  piles  is  not  thought  advisable. 

(4)  Operation. — If  the  piles  cause  much  distress,  or  if  hemorrhage  is  fre- 
quent or  profuse,  they  must  be  removed  by  one  of  the  following  operations 
(serious  disease,  especially  of  the  liver  and  kidneys,  being  absent)  :  (1)  Ex- 
cision ;  (2)  ligature;  (3)  crushing;  (4)  clamp  and  cautery;  (5)  application 
of  caustics. 

Excision  is  generally  used  only  in  the  case  of  external  piles ;  if  internal 
piles  are  cut  off,  very  troublesome  hemorrhage  ensues.  The  piles  are  seized 
by  a  hooked  forceps  and  removed  by  curved  scissors ;  bleeding  is  usually 
slight,  and  easily  checked  by  a  pad  of  salicylic  wool.  Allingham  reports 
very  favorably  in  favor  of  excision  of  internal  piles,  when  they  are  not  more 
than  two  to  four.  He  dilates  the  anus  fully,  opens  it  by  a  retractor,  and 
twists  the  bleeding  vessels.  One  or  two  arteries  generally  require  this.  All 
bleeding  from  one  pile  must  be  checked  before  removing  the  next.  Alling- 
ham has  had  no  recurrent  hemorrhage,  and  his  cases  have  been  soundly 
healed  in  six  days  on  the  a/erage. 

Ligature  is  the  operation  by  which  internal  piles  are  usually  removed, 
especially  if  there  are  actual  tumors.  The  bowels  having  been  well  cleared 
on  the  previous  day,  and  an  enema  having  been  administered  an  hour  or 
two  before  the  operation,  the  patient  is  anaesthetized.  The  piles  are  then 
seized  one  by  one  with  a  ring-forceps  (Fig.  244),  or  with  a  double  sharp 
hook,  and  drawn  down.  A  deep  cut  is  now  made  with  scissors  through  the 
mucous  membrane  or  muco-cutaneous  junction  on  the  outer  side  of  the  pile, 
parallel  to  its  neck.  A  stout  hemp  or  silk  ligature  can  now  be  thrown  round 
the  very  base  of  the  pile  where  the  arteries  are  entering ;  it  must  be  tied  as 
tightly  as  possible.  The  incision  lessens  the  quantity  of  tissue  to  be  ulcerated 
through,  prevents  much  pain  in  cases  where  skin  would  be  included,  and 
renders  removal  of  the  disease  complete.  All  the  piles  must  be  thus  dealt 
with  ;  large  masses  may  then  be  cut  off  beyond  the  ligatures,  the  threads 
cut  short,  and  the  stumps  pushed  up  into  the  rectum  together  with  a  sup- 
pository.   The  bowels  should  be  confined  for  forty-eight  hours;  they  may 
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then  be  allowed  to  act  naturally.  In  the  male  a  catheter  is  often  required 
for  retention. 

Fig.  244. 


Eing-forceps  for  seizing  piles. 


Transfixion  of  the  pile,  and  its  ligature  in  two  halves,  which  was  formerly 
recommended,  should  always,  if  possible,  be  avoided,  as  there  is  considerable 
risk  of  transfixing  a  hemorrhoidal  vein,  and  of  consequent  septicsemia. 

Ligature  is  probably  the  safest  and  best  of  all  the  operations  done  for  piles. 

Crushing. — Internal  piles  are  now  often  removed  by  this  operation  ;  the 
mucous  membrane  is  first  cut  through  as  for  ligature,  and  the  pile  then  drawn 
through  and  crushed  with  a  strong  clamp,  of  which  Allingham's  is  the  best 
(Fig.  245).    The  pile  is  then  cut  off  beyond  the  clamp,  and  the  latter  is  re- 


Pio.  245. 


Allingham's  scerw  crushing  clamp. 


moved  after  a  minute  or  so,  being  pressed  toward  the  wall  of  the  bowel  as  it 
is  unscrewed.    There  is  rarely  any  bleeding. 

Clamp  and  Cautery. — Henry  Smith  employs  a  clamp,  tightened  and  held 
by  a  thumbscrew,  acting  on  a  scissors-like  hinge ;  the  surfaces  of  the  blades 
and  their  outer  borders  are  protected  by  ivory  plates,  to  prevent  the  trans- 
mission of  heat  from  the  cautery,  which  is  applied  on  the  cut  edges  to  the 
adjacent  surface  of  the  bowel  (Fig.  246).    The  pile  or  mucous  membrane  is 


Fig.  246. 


Smith's  clamp  for  the  removal  of  piles. 


first  taken  up  between  the  blades  of  the  clamp,  which  are  then  screwed  up 
by  the  winged  screw  so  tightly  as  to  prevent  bleeding  and  cut  off  sensation. 
The  included  parts  are  then  cut  off  at  a  little  distance  by  a  pair  of  scissors 
bent  on  the  flat.  Then  to  the  cut  edges  the  hot-iron  cautery  is  applied  at  a 
red  heat,  slowly  and  well,  so  as  to  sear  the  parts  effectually.    Lastly,  oil  is 
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freely  applied,  and  the  parts  allowed  to  pass  into  the  anus.  After-bleeding 
is  very  rare.  But  Mr.  Smith  acknowledges  4  deaths  in  530  cases  (Lancet, 
April  20,  1878),  a  high  percentage  after  so  slight  an  operation. 

Application  of  caustics. — This  treatment  is  useful  in  the  capillary  or  "straw- 
berry "  pile,  where  there  is  no  actual  pendulous  tumor,  but  a  swollen  gran- 
ular ulcerated  surface,  often  bleeding  freely.  Nitric  acid  is  most  often 
used,  having  been  first  introduced  by  Houston  of  Dublin,  but  pure  carbolic 
acid  is  also  employed. 

The  bowels  having  been  cleared,  a  glass  speculum  with  a  hole  in  its  side, 
well  oiled,  is  to  be  introduced  till  the  pile  is  seen  through  the  aperture.  The 
acid  is  then  freely  applied  with  a  glass  rod  or  piece  of  stick,  any  superfluous 
acid  being  afterward  removed  with  lint,  and  oil  or  vaseline  smeared  over. 
There  is  but  little  pain,  provided  that  no  acid  touches  the  anal  skin,  which 
should  be  oiled  before  beginning.  In  a  few  days  a  slough  separates,  leaving 
an  ulcerated  surface  which  generally  soon  contracts  and  heals.  If  there  be 
a  pedunculated  pile  with  a  granular  bleeding  surface,  caustics  may  stop  the 
bleeding  but  will  not  cure  the  pile. 

Hemorrhage  from  the  rectum  is  a  very  frequent  concomitant  of  piles,  and 
may  be  slight  or  severe,  occurring  with  every  stool.  It  may  be  caused  by  (1) 
the  bursting  of  a  varicose  vein — in  which  case  the  blood  is  venous,  comes  at 
once  in  considerable  quantity,  and  may  not  occur  again.  This  form  is  rare. 
Far  more  frequently  it  proceeds  from  (2)  the  vascular  surface  of  internal 
piles,  which  gives  way  under  the  straining  which  accompanies  defecation. 
In  the  latter  case  the  blood  is  bright;  it  is  squirted  from  the  anus  in  jets 
when  the  patient  is  straining,  and  the  bleeding  occurs  very  frequently, 
especially  when  the  patient  is  feverish,  the  bowels  disordered,  or  the  piles 
inflamed.  When  the  piles  prolapse  or  the  sphincters  are  toneless,  blood 
often  drips  away  for  some  time  after  stool.  Hemorrhage  from  the  rectum 
may  be  distinguished  from  that  which  has  its  source  higher  up,  by  noticing 
that  the  blood  is  generally  of  a  florid  hue,  and  that  it  covers  the  feces  but  is 
not  intimately  mixed  with  them. 

It  may  be  stated  that  loss  of  blood  from  the  rectum  should  always  be 
checked  (the  chief  exceptions  are  very  rare  cases  of  vicarious  menstruation), 
and  this  should  be  done  at  once  if  the  patient  is  weak  and  emaciated,  with 
pale  lips  and  feeble  pulse.  Sometimes  feelings  of  heat,  fulness  or  pain  in 
the  head,  or  similar  symptoms  about  the  rectum  are  aggravated  by  bleed- 
ing; but,  as  a  rule,  a  moderate  loss  of  blood  causes  marked  relief.  It  is  in 
these  latter  cases  that  doubt  may  arise  as  to  the  propriety  of  checking  it. 
This  may  safely  be  done,  however,  if  the  patient,  especially  if  of  full  habit, 
will  eat  sparingly,  avoid  highly  seasoned  dishes,  all  alcohol,  strong  coffee, 
and  smoking,  and  live  simply,  taking  plenty  of  fruit  and  vegetables;  the 
bowels  must  be  carefully  regulated,  and  cold  douching  of  the  anus  night 
and  morning  should  be  practised. 

Treatment. — The  cure  of  piles,  of  course,  includes  that  of  the  hemor- 
rhage which  is  one  of  their  most  ordinary  symptoms.  The  tincture  of  hama- 
melis  virginica  given  in  n^xv-xxx  doses  thrice  daily,  and  used  as  a  lotion 
diluted  with  an  equal  part  of  water,  often  acts  well.  Other  internal  reme- 
dies likely  to  be  of  service  are  sulphuric  acid,  and  the  balsams  of  copaiba 
and  Peru  (F.  15,  18,  31,  etc.).  During  an  "attack  of  piles"  the  patient 
will  obtain  much  relief  from  lying  prone  with  the  pelvis  raised  on  a  double 
inclined  plane.  To  staunch  violent  bleeding,  it  is  essential  to  discover  its 
source.  The  patient  may  be  placed  as  above,  the  sphincters  dilated,  the 
rectum  opened  by  retractors  or  a  large  speculum,  illuminated  by  direct  light, 
or,  better,  reflected  from  a  head-mirror,  and  mopped  out  thoroughly  with 
sponges  on  sticks.  If  a  pedunculated  pile  be  found  bleeding,  remove  it ; 
other  sources  of  hemorrhage — e.  g.,  cancer — will  probably  be  traced  by  the 
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cautery.  In  secondary  hemorrhage  after  an  operation  on  piles,  Allingham 
at  once  plugs  the  rectum  in  the  following  manner,  alleging  that  blood  and 
clots  fill  the  bowel  so  that  one  cannot  see  the  large  vein  usually  at  fault. 
Under  these  circumstances  he  wrings  a  good-sized,  conical,  hollow,  Turkey 
sponge  out  of  water,  dusts  it  well  with  dry  subsulphate  of  iron,  ties  a  stout 
piece  of  silk  to  its  apex,  and  passes  it  four  or  five  inches  up  the  bowel ;  fills 
the  bowrel  below  it  with  cotton-wool  similarly  dusted,  and  then  pulls  the 
sponge  firmly  down.  The  plug  is  worn  for  one  or  two  weeks,  a  tube  being 
run  through  it  centrally  to  permit  escape  of  flatus,  altered  blood,  etc.  The 
wild  use  of  cold  or  astringent  injections  is  very  poor  practice  in  severe 
bleeding. 

Prolapsus  ani  is  a  protrusion  of  the  mucous  membrane  and  submucous 
tissue  of  the  lower  part  of  the  rectum  through  the  anus.  It  is  most  common 
in  connection  with  piles,  and  must  be  carefully  distinguished  from  proci- 
dentia or  prolapsus  recti,  which  is  frequent  in  young  children  and  by  no 
means  rare  in  adults,  especially  multipara  and  old  men,  and  differs  from 
prolapsus  ani  in  that  it  involves  the  whole  thickness  of  the  wall  of  the  bowel 
(Fig.  247).  There  is  still  another  displacement  of  the  rectum,  differing 
from  the  last  only  in  being  higher  up;  the  upper  part  of  the  rectum  is  in- 
vaginated  or  intussuscepied  into  the  lower ;  this  variety  is  not  uncommon  in 
women,  is  usually  associated  with  polypus,  and  is  distinguished  by  the  pres- 
ence of  a  deep  groove  or  cul-de-sac  all  round  a  central  mass  having  the  open- 
ing of  the  bowel  at  its  apex. 

Causes. — Children  thus  affected  are  generally  weakly,  rickety,  or  tuber- 
cular, often  suffering  from  diarrhoea,  from  strumous  catarrh,  or  from  tenesmus 
due  to  thread-worms,  polypus  recti,  stone  or  phimosis ;  their  sacra  are  flat, 
they  naturally  strain  a  good  deal  at  stool,  and  Allingham  blames  mothers 
for  leaving  children  too  long  on  the  chamber.  The  same  causes  act  in 
adults,  and  now  piles,  atony  of  the  rectum  from  chronic  constipation,  abuse 
of  warm  enemata,  etc.,  come  in. 

Symptoms. — In  cases  due  to  piles,  the  symptoms  are  those  of  the  piles, 
and  the  prolapse  of  an  irregular  ring  of  mucous  membrane  which  swells 

much  if  nipped  by  the  sphincter.  In  pro- 
lapsus recti  the  prolapsus,  which  may  be  four 
or  five  inches  long,  is  the  chief  sign  ;  strangu- 
lation is  very  rare,  and  replacement,  as  a  rule, 
easy.  In  old  cases  there  is  always  more  or 
less  incontinence  of  feces.  In  adults  a  hernia 
containing  small  intestine  may  be  found  in 
the  anterior  cul-de-sac.  Intussusceptio  recti 
may  cause  great  distress,  chiefly  from  frequent 
and  severe  tenesmus. 

Treatment. — Removal  of  any  ascertain- 
able cause  and  improvement  of  the  general 
health  are  main  points,  especially  in  children. 
In  all  cases  the  protrusion  should  be  well 
washed  with  cold  water  and  then  with  some 
astringent — e.  g.,  alum.  gr.  xx  ad.  3j,  or  ferri 
sulph.  gr.  j-iij  ad  §j,  then  oiled  and  replaced 
by  pressure  with  hand  or  sponge.  If  there 
be  any  difficulty  the  forefinger  should  be 
pushed  up  into  the  anus  and  it  will  carry  the 
protruded  part  with  it.  If,  however,  a  larger 
portion  than  usual  has  come  down,  or  the 
usual  prolapse  has  become  constricted  and  much  swollen,  the  patient  may 
be  anaesthetized  and  reduction  effected ;  or  the  prone  position  with  raised 


Fig.  247. 


Procidentia  recti,  tlie  whole  thickness 
of  the  lower  part  of  the  bowel  being  ex- 
truded. The  mucosa  is  very  thick  from 
irritation  and  exposure.  (King's  Coll. 
Mus.) 
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pelvis  may  be  prescribed,  tbe  swelling  punctured  in  several  places,  and 
fomented  with  either  iced  or  warm  water — sometimes  one,  again  the  other, 
gives  most  relief.  It  is  of  great  importance  to  prevent  descent  of  the  bowel. 
Between  stools  it  is  a  good  plan,  especially  in  children,  to  press  the  nates 
together  with  the  forefinger  and  thumb  and  carry  a  broad  strip  of  adhesive 
plaster  from  one  side  to  the  other,  to  be  kept  on  till  an  evacuation  is  desired, 
and  afterward  replaced.  A  few  drachms  of  an  astringent  injection  may  be 
left  in  the  bowel  after  a  motion ;  and  the  motions  should  be  passed  either  in 
the  standing  or  lying  position.  Dr.  MacCormac,  of  Dublin,  recommends 
that  when  the  stools  are  passed,  the  skin  near  the  anus  should  be  drawn  to 
one  side  with  the  hand,  so  as  to  tighten  the  orifice— an  excellent  plan.  Any 
irregularity  of  bowels  must  be  carefully  treated.  Under  such  treatment 
children  very  generally  recover  in  the  course  of  months.  Should  they  not 
do  so  Allingham  recommends  strongly  the  administration  of  chloroform, 
drying  of  the  prolapse  and  wiping  over  its  surface  with  nitric  acid,  then  oil- 
ing and  returning  it.  The  rectum  is  now  stuffed  with  wool,  and  a  firm  strap 
passed  from  buttock  to  buttock,  to  prevent  protrusion  by  urgent  straining 
on  recovery.  This  soon  ceases.  A  little  opium  is  given  to  confine  the  bowels 
for  four  days  ;  then  a  dose  of  ol.  ricini.  The  plug  comes  away  and  there  is 
no  more  prolapse.  A  second  cauterization  is  rarely  needed.  In  adults,  pro- 
lapsus is  much  more  difficult  to  cure.  When  due  to  piles  and  involving  only 
mucous  membrane,  ligature  of  the  piles  or  multiple  punctures  with  Paquelin's 
cautery  will  usually  cure.  But  in  true  prolapsus  recti  one  must  be  very 
careful  not  to  open  the  peritoneum  in  such  procedures.  The  best  way  is  to 
make  from  four  to  six  longitudinal  eschars  of  the  mucous  membrane  with 
the  cautery,  to  be  repeated  if  necessary.  The  patient  should  keep  lying  till 
healing  is  complete.  Allingham  partly  divides  the  external  sphincter  on 
each  side  with  the  cautery  in  these  cases,  to  tighten  it  by  the  scars.  In  in- 
tussusception the  motions  should  be  passed  lying  down  to  prevent  its  occur- 
rence. 

Stricture  of  the  rectum  is  either  non-malignant  or  malignant.  That  irrita- 
tion of  a  sensitive  surface  will  cause  contraction,  often  prolonged,  of  the 
rectal  muscle  is  certain  ;  but  the  name  of  spasmodic  stricture  is  unnecessary. 

Non-malignant  stricture  is  the  result  of  disease,  not  the  disease  itself.  It 
may  be  produced  in  many  ways.  Rarely  it  is  due  to  congenital  malforma- 
tion ;  the  rest  of  the  cases  are  due  to  contraction  from  changes  in  the  rectal 
wall,  or  to  compression  of  the  bowel  from  outside. 

Ulceration  of  the  rectum  is  the  pathological  change  which  most  commonly 
leads  to  stricture,  and  the  causes  of  such  ulceration  are  in  many  cases  quite 
doubtful  or  unknown.  Occasionally  narrowing  of  the  bowel  is  due  to  the 
operation  for  imperforate  anus  (p.  723),  to  the  separation  of  an  invaginated 
part,  to  sloughing  of  prolapsed  mucous  membrane  perhaps  after  too  energetic 
treatment  with  ice,  to  the  too  free  removal  of  mucous  membrane  in  opera- 
tions for  piles,  prolapse,  etc.  ;  sometimes  ulcers  left  by  ligature  of  piles,  in- 
cision of  fissures,  division  of  a  fistula,  will  spread  instead  of  healing,  and  it 
has  been  surmised  that  the  irritation  of  hard  retained  feces,  or  of  a  roughly 
and  frequently  used  enema  tube,  may  excite  ulceration  ;  the  onset  of  symp- 
toms is  often  referred  to  a  bad  labor ;  the  ordinary  fissure  and  painful  ulcer 
frequently  commence  after  labor,  after  the  passage  of  an  unusually  large  or 
hard  motion  during  which  a  crack  may  be  felt,  or  sometimes  after  severe 
diarrhoea.  Other  causes  of  rectal  ulceration  are  dysentery  and  tubercle ;  it 
is  certain  that  the  former  occasionally  leads  to  stricture,  and  probably  that 
the  latter,  though  it  rarely,  if  ever,  heals  entirely,  does  so  also ;  partial  heal- 
ing with  contraction  may  occur,  and,  in  each  case,  the  whole  bowel  becomes 
paralyzed  and  greatly  contracted,  from  inflammatory  infiltration  of  its  deeper 
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tissues,  so  that  it  forms  a  passive  tube  through  which  feces  and  discharge  are 
forced  or  run.  In  England,  non-malignant  stricture  of  the  rectum,  which 
is  not  obviously  traumatic,  is  almost  always  regarded  as  syphilitic.  Alling- 
ham  finds  that  of  99  carefully  examined  cases  in  hospital  and  private  prac- 
tice, 52  were  syphilitic,  in  the  remaining  47  there  was  no  reason  to  suspect 
syphilis,  and  in  many  of  them  the  evidence  against  it  was  as  nearly  conclu- 
sive as  possible.  The  diagnosis  "syphilitic"  is  arrived  at  much  too  easily 
by  some  surgeons.  When  really  syphilitic  the  pathology  is  often  somewhat 
uncertain.  As  a  rule,  stricture  is  probably  due  to  gummatous  infiltration  of 
the  wall  and  ulceration;  but  ulceration  of  mucous  plaques  is  quite  possible 
in  early  cases.  In  France  and  America,  on  the  other  hand,  many  surgeons 
attribute  all,  or  nearly  all,  these  strictures  to  the  healing  of  rectal  chancroids. 
Mason  {Am.  Journ.  Med.  Sci.,  Jan.  1873)  thinks  the  rectum  becomes  inocu- 
lated by  running  backward  of  secretions  of  vulvar  sores,  or  by  extension  of 
anal  sores,  or  by  direct  inoculation.  Against  this  may  be  urged  that  the 
perineum  and  anus  rarely  shows  scars  or  any  sign  of  irritation ;  that  the 
stricture  does  not  begin  at  the  anus,  but  1  to  3  inches  above ;  in  31  cases, 
Mason  found  constitutional  syphilis  in  14,  and  the  statement  that  in  some  of 
these  stricture  appeared  shortly  after  chancroids  is  not  satisfactory ;  lastly, 
the  best  syphilographers  have  never  seen  infection  of  the  recium  from  the 
vulva  take  place,  and  have  found  that  chancres  heal  as  readily  as  others. 
Doubtless  the  rectum  might  be  infected  directly,  but  this  will  not  account 
for  many  cases.  It  is,  therefore,  probable  that  soft  chancre  is  very  rarely  a 
cause  of  stricture  of  the  rectum.  Gonorrhoea  of  the  rectum  has  been  ad- 
vanced as  another  possible  cause,  and  it  is  only  right  to  mention  that  ulcers 
have  very  rarely  been  found  in  the  rectum  in  typhoid.  Even  taking  syphilis 
as  accounting  for  rather  more  than  half  the  cases,  the  other  causes  mentioned 
will  not  account  for  the  remainder.  Lastly,  the  bowel  may  be  compressed, 
with  somewhat  similar  results,  by  peritoneal  bands,  pelvic  hematoceles,  the 
effusion  of  pelvic  peritonitis  and  cellulitis,  the  retroverted  uterus,  pelvic 
tumors,*  etc. 

Non-malignant  stricture  may  be  single  or  multiple,  strictly  localized  or 
involving  some  inches  of  the  bowel ;  below  it  the  rectum  is  contracted,  above 
more  or  less  dilated  and  filled  with  feces.  There  may  be  no  ulceration  and 
no  evidence  of  it ;  but  usually  ulceration  exists  above  and  also  below  the 
narrowing.  Frequently  perforation  or  septic  absorption  from  these  sores 
leads  to  abscess  in  the  walls  of,  and  outside  the  rectum,  ordinary  fistulse  and 
recto-vaginal  fistula?  resulting.  It  is  curious  that  many  of  these  enter  the 
rectum  below  the  stricture.  This  disease  is  much  commoner  among  women 
than  men — 20  men  in  99  cases  (Allingham),  and  most  writers  make  the 
number  much  less. 

Symptoms. — In  many  cases  increasing  difficulty  and  pain  in  getting  the 
bowels  to  act  are  the  symptoms  which  bring  the  patient  to  the  surgeon.  In 
the  majority  the  history  is  as  follows :  the  earliest  symptom  is  morning 
diarrhoea;  the  patient  desires  to  go  to  stool  immediately  he  rises,  but  passes 
only  wind,  a  little  loose  motion,  and  "  coffee  grounds,"  perhaps  mucus  or 
pus.  Tenesmus  probably  continues,  and  a  little  later,  probably  whilst 
dressing,  the  patient  has  again  to  go  to  stool,  and  passes  more  motion,  often 
lumpy,  occasionally  smeared  with  blood.  Often  the  bowels  act  again  after 
breakfast,  and  then  the  patient  is  fairly  comfortable  for  the  day.  He  may 
suffer  from  griping  and  flatulent  distention.  After  some  months  there  is 
more  burning  pain  after  stool,  more  tenesmus  and  greater  discharge — less 
mucus,  more  pus  and  blood.  The  diarrhoea  comes  on  in  the  evening  as  well 
as  in  the  morning;  dull,  wearing  pain  in  the  bowel,  radiating  into  the  back, 
thighs,  and  even  penis,  is  frequent,  aggravated,  or  induced  by  walking  and 
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standing,  and  may  disturb  rest  at  night;  dyspeptic  troubles  often  arise. 
Swollen,  club-shaped,  tender  flaps  of  skin  now  form  round  the  anus,  and  are 
very  characteristic  of  severe  ulceration  or  malignant  disease  (Allingham). 
The  above  symptoms  correspond  to  spread- 
ing ulceration.  At  first  there  may  be  but 
one,  usually  posterior,  about  one  and  a  half 
inches  up ;  this  spreads  and  others  form. 
Now  come  symptoms  of  stricture  as  ulcers 
heal  in  part  and  the  infiltrated  wall  con- 
tracts. There  are  more  pain  and  straining 
at  stool,  constipation  is  more  difficult  to 
overcome  and  often  alternates  with  diar- 
rhoea, large  quantities  of  feces  being  passed 
during  the  latter  periods;  in  stricture  low 
down  the  motions  may  be  "  shaped," — ?'.  e., 
flattened  like  tape,  thin  and  round  like  pipe- 
stems,  but  much  more  often  they  consist  of 
scybala  wrapped  in  mucus  or  other  dis- 
charge ;  bleeding  is  common  but  not  severe. 
There  is  usually  some  discharge  from  the 
anus,  and  in  bad  cases  always  loss  of  con- 
trol over  fluid  motions.  The  above  pain, 
and  sympathetic  troubles  of  the  bladder, 
anus,  and  uterus  continue.  Fistuhe  form, 
all  the  symptoms  increase,  and  in  the  course  of  months  or  years  the  disease, 
unless  relieved,  ends  in  death  from  exhaustion  from  pain,  hectic,  and  profuse 
suppuration,  perforative  peritonitis,  septic  disease,  or  intestinal  obstruction. 
On  passing  a  finger  into  the  rectum,  it  meets  with  a  narrowing,  usually  at 
one  to  three  inches,  sometimes  sharp  and  thin  edged,  again  funnel-shaped  and 
irregular ;  the  finger  may  be  easily  passed  through  it,  or  be  unable  to  enter, 
or  it  gets  a  short  way  into  a  long  channel.  The  examination  generally 
causes  a  good  deal  of  pain. 

Diagnosis. — The  only  difficulty  in  diagnosing  stricture  arises  when  it  is 
out  of  reach  and  out  of  sight.  The  finger  reaches  considerably  higher  points 
in  the  rectum  if  the  patient  stands  and  bears  down.  When  one  has  to  trust 
to  sensations  conveyed  along  a  well-softened  elastic  tube,  it  is  easy  to  fall 
into  error.  To  pass  this,  warm  water  should  be  slowly  injected  as  the  tube 
is  pushed  on  to  undo  an  invagination  and  stretch  out  folds.  The  natural 
sharp  fold  at  the  junction  of  the  rectum  with  the  sigmoid  flexure,  and  the 
fact  shown  by  Mr.  Earle  that  the  bowel  not  unfrequently  makes  a  hori- 
zontal curve  to  the  right  before  descending  into  the  pelvis,  render  the  intro- 
duction of  long  tubes  or  bougies  a  somewhat  hazardous  proceeding.  The 
surgeon  must  not  pronounce  his  patient  to  have  a  stricture  merely  because 
the  point  of  the  bougie  catches  in  the  folds  of  the  mucous  membrane,  or  at 
the  promontory  of  the  sacrum.  The  introduction  of  a  small  hand  into  the 
rectum  is  the  last  resource  of  diagnosis.  As  to  the  diagnosis  between  non- 
malignant  and  malignant  stricture,  a  comparison  of  the  description  will  suffi- 
ciently indicate  the  points  upon  which  it  rests ;  a  mistake  is  rarely  possible. 

Treatment. — Early  in  the  stage  of  ulceration  a  cure  may  be  effected 
and  stricture  prevented  by  treatment  for  some  months.  This  includes 
absolute  rest,  regulation  of  the  bowels,  a  diet  chiefly  of  milk,  the  occasional 
application  of  caustic,  or  some  stimulant,  to  the  ulcer,  or  perhaps  the  division 
of  its  base,  and  the  use  of  bismuth  in  powder  or  ointment  or  morphia  sup- 
positories to  allay  pain. 

When  stricture  has  commenced  sedative  and  astringent  ointments  (ung. 


Fiq.  248. 


Cicatricial  stricture  of  the  rectum. 
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bellad.,  ung.  hydrarg.  ox.  rub.,  aa)  and  solutions  (arg.  nit.  gr.  x  ad  gj) 
must  still  be  used,  and  in  addition  gentle  dilatation  by  bougies.  A  gum- 
elastic  bougie,  capable  of  being  passed  with  moderate  facility  through  the 
stricture,  should  be  well  softened  in  warm  water,  oiled,  and  introduced  once 
in  two,  three,  or  four  days,  and  be  allowed  to  remain  fifteen  or  twenty 
minutes;  and  its  size  should  be  gradually  increased  when  a  larger  one  admits 
of  being  passed.  But  irritation  must  always  be  avoided  ;  bleeding  and  dis- 
charge of  mucus  should  not  be  caused.  Instances  of  fatal  perforation  by 
even  an  enema  tube  are  not  wanting. 

Mr.  Wood  devised  a  bougie  with  a  thick  end  and  a  slender  stem,  with  an 
/-like  curve,  to  follow  the  normal  sweep  of  the  bowel,  and  to  give  that  for- 
ward direction  to  the  point  of  the  instrument  which  the  rectum  has  in  its 
upper  part  (Fig.  249).  When  the  stricture  is  placed  high,  this  curve  very 
much  lessens  the  danger  of  perforating  the  coats  of  the  bowel  below  the 
stricture,  which  in  elderly  women  and  in  the  cancerous  form  of  stricture  is 

real.    The  curved  bougie  is  introduced  with 
Fig.  249.  the  concavity  directed  backward  as  far  as  the 

lower  third.    It  is  then  gradually  turned  for- 
ward, as  in  the  tour  de  maitre,  with  the  cath- 
eter.   The  thin  stem  much  facilitates  the 
Wood's  rectum  bougie.  handling  and  movement  of  the  instrument 

through  the  contracted  sphincter.  The  thick 
part  of  this  instrument  is  often  made  in  sizes  to  screw  upon  the  slender 
curved  stem. 

Mr.  Tufnell  uses  a  hollow  bougie,  on  the  principle  of  a  tubular  urethra- 
dilator.  A  guiding  bougie,  just  large  enough  to  pass,  is  carefully  guided 
through  the  stricture  by  the  left  forefinger.  Over  this  a  tubular  bougie  of 
gutta-percha,  well  oiled,  is  made  to  slide  through  the  stricture ;  then  by 
withdrawing  the  guiding  bougie,  a  stream  of  water  may  be  injected  into  the 
dilated  bowel  above,  and  flatus  and  feces  let  out. 

When  it  can  be  borne,  the  tying  in  during  the  night  of  a  suitably  made 
tube  may  act  well. 

When  a  stricture  is  short  and  annular,  and  does  not  readily  yield  to  dila- 
tation, it  may  be  notched  in  three  or  four  directions,  just  through  the  indur- 
ated tissue,  and  then  cautiously  dilated  with  fingers  or  bougies ;  Todd's 
dilator  is  much  to  be  dreaded.  A  good  plug  of  oiled  lint  is  then  placed 
in  the  stricture  for  twenty-four  hours.    Bougies  are  afterwards  continued. 

In  cases  of  short  stricture  rather  low  down,  especially  if  there  be  much 
ulceration,  Verneuil's  linear  rectotomy  may  be  done.  The  patient  is  placed 
in  lithotomy  position,  the  anus  well  dilated,  a  straight  bistoury  passed  well 
through  the  stricture,  and  everything  divided  down  to  the  bone  ;  keep  to  the 
midline,  and  there  is  little  bleeding.  Some  surgeons  use  the  ecraseur  instead 
of  the  knife.  This  operation  often  gives  marked  relief ;  retention  of  feces 
above  the  stricture  ceases,  remedies  can  be  applied  to  the  surface,  and  ulcer- 
ation heals. 

In  cases  of  long  stricture  and  widespread  ulceration,  sometimes  involving 
the  whole  rectum,  usually  with  widespreading  fistula?,  perhaps  into  the 
vagina  or  bladder,  attempts  to  dilate  are  futile  and  dangerous,  even  if  pain 
does  not  prevent  their  being  made  ;  notching  and  linear  rectotomy  cannot 
possibly  relieve,  though  they  are  sometimes  done  when  a  surgeon  fails  to 
appreciate  the  extent  of  the  disease.  To  save  the  patient's  life  and  arrest 
the  pain  he  suffers,  either  inguinal  or  lumbar  colotomy  must  be  done  to  divert 
the  feces  from  their  natural  track.  The  ulceration  may  then  heal ;  but  it 
will  be  very  rarely  indeed  that  the  state  of  the  rectum  will  be  such  as  to 
permit  subsequent  closure  of  the  colotomy  wound. 
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Considerable  relief  is  often  given  by  the  treatment  of  fistulse ;  when  these 
run  high  the  elastic  ligature  should  be  used  for  the  upper  part,  as  bleeding 
may  be  very  troublesome. 

Patients  are  not  cured  of  rectal  any  more  than  they  are  of  urethral  stric- 
tures; if  taken  early,  the  stricture  may  be  so  dilated  that  by  passing  a  large 
bougie  occasionally  (how  often  is  necessary  must  be  found  by  experience) 
the  patient  can  keep  herself  fairly  comfortable;  this  precaution  should  never 
be  neglected. 

Malignant  Growths  of  the  Rectum  :  Malignant  Stricture. — As  would 
be  expected,  the  malignant  growth  of  the  rectum  is  the  columnar  epitheli- 
oma (p.  144).  Sometimes,  and  chiefly  in  cases  of  slow  growth,  large  tubes 
surrounded  by  very  perfect  large  columnar  cells  are  found  ;  while  in  more 
rapid  cases  the  spaces  and  cells  are  small  and  irregular,  and  there  may 
be  no  lumen  whatever.  When  all  the  spaces  are  thus  filled  up  the  growth 
has  the  aspect  of  an  ordinary  scirrhus  or  encephaloid. 

Columnar  epithelioma  of  the  rectum  begins  usually  two  to  four  inches  from 
the  anus,  and  the  junction  of  the  sigmoid  flexure  and  rectum  is  its  next 
most  common  seat.  It  begins  as  one  or  more  nodules  which,  until  they 
ulcerate,  seem  covered  by  mucous  membrane  ;  sometimes  the  growth  spreads 
horizontally,  and  perhaps  completely  surrounds  the  bowel  whilst  less  than 
one  inch  from  above  down;  again,  whilst  still  annular  it  may  be  three  to 
four  inches  from  above  down ;  or  it  may  form  a  rounded,  lobulated  mass, 
increasing  equally  in  all  directions,  projecting  into  the  lumen,  and  per- 
haps distending  it  or  becoming  pedunculated.  Sometimes  ulceration  is 
slow  in  occurring,  at  other  times  it  almost  keeps  pace  with  the  spread  of 
the  growth  ;  this  may  be  rapid,  or  very  slow  and  accompanied  by  much 
cicatricial  contraction.  Outside  the  new  growth  the  muscular  coat  usually 
seems  greatly  thickened,  and  the  perirectal  fat  may  be  too  adherent  to  it; 
the  microscope  will  show  the  tumor-cells  extending  between  bundles  of 
muscular  fibres  into  the  perirectal  tissues.  As  a  rule,  the  sacral  and 
coccygeal  glands  are  not  involved  till  late,  and  wide  generalization  is  very 
uncommon,  but  secondary  nodules  in  the  liver  are  not  very  rare. 

Colloid  degeneration  of  columnar  epithelioma  occurs  more  frequently  in 
the  rectum  than  elsewhere. 

Sarcoma  of  the  rectum,  even  melanotic,  is  occasionally  met  with,  and  is 
clinically  indistinguishable  from  cancer. 

Malignant  growths  of  the  rectum  are  rarely  met  with  before  middle 
life,  but  Gowlland,  Allingham,  and  Curling  respectively  record  cases  at  13, 
17,  and  23. 

The  symptoms  are  usually  those  of  non-malignant  ulceration  and  stric- 
ture intensified,  especially,  as  regards  radiating  pain,  suffering  during 
defecation,  frequency  and  amount  of  bleeding,  tendency  to  bloody  and  puru- 
lent discharge,  to  the  formation  of  recto-vesical,  -urethral,  or  -vaginal 
fistulas,  and  early  appearance  of  cachexia.  Rectal  examination  usually 
renders  the  diagnosis  certain.  The  finger  comes  into  contact  with  a  hard, 
rugged  mass,  which  when  annular  often  has  much  the  shape  of  a  cervix 
uteri ;  if  the  finger-tip  is  pushed  through  the  central  opening — this  may 
cause  extreme  pain — it  enters  a  very  hard-walled,  ulcerating  cavity ;  the 
upper  border  of  the  growth  is  similar  to  the  lower.  Should  the  growth 
not  surround  the  bowel,  an  ulcerated  surface  with  a  thick,  hard  edge  and 
hard  base  constricting  the  bowel  will  be  felt,  or  a  firm  or  soft,  rounded, 
nodulated  tumor,  varying  much  in  size.  The  symptoms  vary  much.  Pain 
may  be  slight  or  excruciating;  hemorrhage  may  be  very  free,  and  the  first 
— and  for  months  the  only — sign;  constipation  may  be  troublesome  and 
increase  to  complete  chronic  obstruction  ;  occasionally  complete  obstruction 
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is  the  first  sign  of  cancer  high  in  the  rectum  ;  painful  diarrhoea  is  commonly 
met  with,  and  incontinence  from  infiltration  of  the  sphincter,  or  possibly 
from  pressure  on  its  nerves. 

The  disease  kills  by  cachexia,  perforative  peritonitis,  hemorrhage,  or  fecal 
impaction.  It  may  be  fatal  a  few  months  after  the  first  symptoms,  or  last  as 
long  as  four  years. 

Cancer  of  the  anus  is  much  less  common  than  that  of  the  rectum.  It  is 
always  squamous.  Beginning  as  a  hard-edged  ulcer,  it  spreads  up  the  bowel 
and  out  into  the  ischio-rectal  fossae,  infiltrating  the  sphincter  and  causing 
incontinence.  Sinuses  discharging  epithelial  debris  often  form  in  numbers. 
Excision  is  the  treatment,  if  any  is  possible. 

Treatment. — This,  until  quite  recently,  might  have  been  summed  up 
thus  :  Treat  symptoms  and  relieve  pain  as  long  as  possible ;  as  a  last  resource 
do  colotomy.  Some  surgeons  performed  colotomy  as  soon  as  pain  became 
severe.  Of  late  years  the  idea  of  extirpating  the  disease  has  naturally  arisen, 
and  the  old  operation  of  excision  of  the  rectum  has  been  revived. 

Mitigation  of  pain  is  obtained  by  rest,  easily  digested  food  with  a  good 
deal  of  milk,  and  the  use  of  anodynes  locally,  subcutaneously,  and  by  mouth. 
Morphia  is  the  best,  but  morphia-hunger  is  easily  induced,  and  may  be  as 
bad  to  some  patients  as  the  physical  pain. 

Marked  relief  has  been  given  in  many  cases  of  cancer  low  down  by  division 
of  all  the  tissues  in  the  midline  between  the  coccyx  and  anus  and  of  the 
stricture  by  means  of  the  thermo-cautery,  or  the  chain  ecraseur  (Verneuil)  ; 
and  in  cases  of  large,  soft,  fungating  growths,  by  their  removal  with  the 
fingers  or  sharp  spoon — an  operation  which,  if  done  boldly  and  quickly, 
causes  surprisingly  little  hemorrhage,  easily  stopped  by  pressure  or  the 
cautery  (Simon). 

The  operation  of  colotomy — which  is,  of  course,  simply  palliative — may  be 
performed  either  in  the  left  groin  (inguinal),  or  in  either  loin  (lumbar). 

Inguinal  colotomy. — An  incision  is  made  one  inch  above  and  parallel  to 
Poupart's  ligament,  extending  from  one-half  inch  outside  the  vessels  to  one- 
half  inch  inside  the  anterior  spine ;  the  external  oblique,  internal  oblique, 
and  transversalis  are  divided  by  strokes  of  the  knife  to  the  same  extent  as 
the  skin  ;  all  bleeding  points  are  tied  or  twisted  ;  the  transversalis  fascia  is 
picked  up  with  forceps,  notched  with  a  knife  on  the  flat,  and  divided  all 
along  the  incision,  and  then  the  subperitoneal  tissue  and  peritoneum  are 
similarly  treated.  Usually  the  sigmoid  flexure  presents ;  if  not,  a  finger  is 
passed  in  to  the  right  side  of  the  pelvis,  swept  across  the  sacrum  to  the  left 
sacro-iliac  joint,  and  brought  out  along  the  pelvic  brim  ;  the  bowel  can  thus 
hardly  be  missed.  It  is  recognized  by  the  longitudinal  bands  and  appendices 
epiploicse.  When  found,  it  is  to  be  examined  to  see  if  anything  abnormal 
can  be  felt ;  if  not,  draw  it  out  sufficiently  to  kink  it,  attach  it  to  the  peri- 
toneum, and  skin  by  numerous  fine  silk  stitches,  passing  through  only  the 
serous  and  muscular  coats  of  the  bowel,  and  close  up  the  ends  of  the  wound. 
Unless  done  for  obstruction,  the  bowel  should  not  be  opened  until  the  third 
or  fourth  day,  an  antiseptic  dressing  being  meanwhile  applied.  In  any  case, 
the  operation  should  be  conducted  antiseptically  up  to  the  opening  of  the 
gut,  and  the  suturing  of  peritoneum  to  peritoneum  should,  when  the  bowel 
is  opened,  be  most  careful. 

Lumbar  colotomy  is  thus  performed  :  Supposing  that  it  is  to  be  done  on 
the  left  side ;  the  surgeon  stands  behind  the  patient,  who  lies  upon  the  right 
side  slightly  rolled  forward,  the  left  loin  being  stretched  by  a  round  sand- 
bag under  the  right  loin.  The  superficial  guide  to  the  colon  is  a  line,  which 
should  be  marked  with  iodine,  ascending  vertically  from  a  spot  onedialf 
inch  behind  the  midpoint  between  the  anterior  and  posterior  spines;  the 
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deep  guide  is  the  edge  of  the  quadratus  luinborum.    An  oblique  incision  is 
made  three  to  four  inches  long,  having  its  centre  at  the  above  line  and 
sloping  from  the  last  rib  toward  the  anterior  spine,  and  is  deepened  by  suc- 
cessive strokes  of  the  knife  through  the  fat,  external  oblique  and  latissimus, 
and  internal  oblique  ;  the  last  dorsal  nerve  and  its  vessels  should  be  seen  and 
drawn  aside  if  possible ;  the  posterior  tendon  of  the  transversalis  is  now 
picked  up,  notched  and  divided  to  the  full  length  of  the  wound,  and  if  the 
edge  of  the  quadratus  is  exposed  notch  it  to  the  depth  of  an  inch.   Now  tear 
through  the  transversalis  fascia,  if  recognized  as  a  distinct  membrane,  between 
the  fingers  and  thumbs,  and  treat  the  subperitoneal  tissue,  which  varies 
much  in  amount,  in  the  same  way,  proceeding  very  carefully  until  the  peri- 
toneum is  reached.    Just  in  front  of  the  edge  of  the  quadratus  lies  the  colon, 
a  little  external  to  the  lower  end  of  the  kidney,  which  is  plainly  felt  and 
seen  moving  up  and  down.    If  the  bowel  is  full,  it  at  once  presents  and  has 
a  greenish  color ;  but  if  empty,  or  if  it  has  a  mesentery  (much  more  likely 
on  the  right),  there  may  be  difficulty  in  finding  it.    Often,  surgeons  insert 
their  fingers  deeply  into  the  wound,  making  large  cavities  in  the  subperito- 
neal tissue,  in  which  discharges  subsequently  bag,  and  picking  up  piece  after 
piece  of  peritoneum  in  the  hope  of  finding  the  gut  between  their  fingers.  A 
better  plan  is  to  place  the  forefinger  in  front  of  the  quadratus  just  below  the 
kidney,  and  have  the  patient  turned  on  to  his  back;  seize  whatever  falls  on 
to  the  finger:  it  will  probably  be  the  colon.    A  plan  which  answers  admir- 
ably in  some  cases  is  to  blow  up  the  intestine  with  air  by  means  of  a  Hig- 
ginson's  syringe,  return  of  the  air  per  anum  being  prevented  by  an  India- 
rubber  collar  introduced  by  Lund  (Fig.  237)  round  the  tube  ;  this  often 
causes  the  colon  to  protrude  through  the  wound,  but  sometimes  fails  unac- 
countably.   When  found,  the  bowel  is  to  be  seized  at  its  inner  and  posterior 
part,  which  is  free  from  peritoneum,  and  brought  into  the  wound  ;  and, 
having  been  recognized  by  the  presence  of  a  longitudinal  band  or  of  distinct 
lumps  of  feces  in  it,  it  is  drawn  well  out  and  sewn  to  the  skin  by  silk  sutures, 
not  piercing  its  mucous  membrane.   The  wound  is  carefully  brought  together 
in  front  and  behind,  and  it  is  probable  that  buried  catgut  sutures  would  act 
well  here,  if  the  operation  be  done  antiseptic-ally ;  but  if  the  bowel  is  to  be 
opeued  at  once,  it  is  certainly  best  to  put  in  a  large  tube  at  the  posterior  end 
of  the  wound.    Most  surgeons,  in  this  case,  secure  the  gut  primarily  by  two 
stout  silk  sutures  passed  first  through  skin,  then  through  gut,  then  again 
through  the  skin  ;  the  opening  is  then  made  transversely  or  longitudinally, 
the  loops  of  silk  drawn  out,  divided  so  as  to  make  four  sutures,  and  tied ; 
finer  intermediate  sutures  are  added.    In  all  these  steps  we  are  warned  to 
take  care  not  to  wound  the  peritoneum,  which  is  easier  in  theory  than  in 
practice.    Where  the  operation  can  be  done  aseptically,  sooner  than  bruise 
and  separate  the  deep  tissues  in  a  prolonged  search  for  the  colon,  it  is  better 
deliberately  to  open  the  peritoneum  outside  the  bowel,  to  draw  the  latter 
well  out  and  fix  it  carefully  to  the  skin.    An  antiseptic  dressing  is  applied 
and  the  patient  placed  in  bed  on  the  left  side.    The  bowel  is  opened  on  the 
third  or  fourth  day. 

When  the  colon  is  opened  the  smell  of  the  feces  is  much  lessened  by  giving 
the  patient  charcoal  internally  ;  the  best  dressing  is  lint,  with  a  hole  in  it, 
ci  >vered  w  ith  an  antiseptic  ointment  or  oil,  and  over  this  a  large  pad  of  oakum 
in  gauze. 

The  patient,  when  very  weak,  may  never  rally  from  the  operation,  but  the 
most  frequent  cause  of  death  is  septic  peritonitis ;  an  occasional  one  is  sup- 
puration in  the  planes  of  areolar  tissue  of  the  abdominal  wall,  generally  from 
bagging  at  the  posterior  end  of  the  wound. 

Sometimes  soon,  later  in  cases  done  through  small  wounds,  the  mucous 
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membrane  prolapses  more  or  less  largely  ;  it  must  be  reduced  like  prolapsus 
ani.  In  a  good  many  cases,  feces  continue  to  pass  per  rectum,  and  of  course 
to  give  pain  ;  the  bowel  must  then  be  washed  out.  To  prevent  this  the  colon 
should  be  drawn  well  out  at  the  operation,  so  as  to  kink  it  or  form  a  spur 
before  it  is  sewn  to  the  skin.  It  has  been  proposed  to  divide  the  colon,  the 
lower  end  being  either  sutured  in  the  wound  or  closed  and  dropped. 

The  advantages  claimed  for  colotomy  are  that  it  retards  the  growth  of  the 
disease,  relieves  pain,  wards  off  obstruction,  and  therefore  prolongs  life. 
Allingham  is  inclined  to  doubt  that  life  is  lengthened. 

It  is  affirmed  that  the  anus  in  inguinal  colotomy  is  more  comfortably 
placed  for  the  patient,  that  it  is  an  easier  operation,  and  that  its  mortality 
is  less.  The  first  two  statements  are  probably  true.  As  to  the  mortality, 
comparable  modern  statistics  are  not  forthcoming.  The  mortality  after 
lumbar  colotomy  is  certainly  heavy.  Bryant  (Copenhagen  Congress)  re- 
ported 60  cases  of  colotomy  for  malignant,  19  for  non-malignant  ulceration 
and  stricture  ;  43  per  cent,  cancerous  and  31.5  simple  cases  died  within  a 
month.  Reeves  (Brit.  Med.  Journ.,  1884,  vol  i.  p.  1253)  records  39  cases 
of  lumbar  colotomy,  of  which  36  lived  "some  months;"  and  11  cases  of  the 
inguinal  operation,  of  which  1,  done  in  extremis,  died  on  the  third  day,  the 
rest  living  some  months.  These  results  are  unusually  good.  Post-peritoneal 
colotomy  is  generally  credited  with  a  mortality  of  35  to  45  per  cent.  (p.  672), 
which  is  somewhat  less  than  that  of  septic  operations  through  the  perito- 
neum. 

When  done  for  imperforate  anus,  both  of  these  operations  are  frequently 
fatal;  but,  in  100  cases  collected  by  Curling,  the  iliac  has  decidedly  the  best 
of  it. 

Excision  of  the  rectum  has  been  practised  on  the  continent  much  more 
largely  than  in  England,  Volkmann,  Esmarch,  and  Harrison  Cripps  being 
some  of  the  most  experienced  operators  ;  it  is  the  natural  outcome  of  the 
determination  to  treat  all  cancer  by  radical  means.  The  cases  favorable  for 
removal  are  those  in  which  the  growth  is  limited  to  one  side  of  the  bowel, 
movable  over  the  adjacent  parts,  so  low  down  that  its  upper  edge  can  be 
felt,  and  unaccompanied  by  any  sign  of  glandular  or  visceral  infection.  Very 
grave  cases,  involving  removal  of  the  prostate  and  parts  of  the  bladder, 
have  been  undertaken,  but  the  advantage  of  such  operations  has  yet  to  be 
shown.  The  following  points  in  these  operations  may  first  be  mentioned  as 
generally  applicable ;  they  are  results  of  the  work  of  the  above-mentioned 
surgeons.  For  some  days  before  operation  the  patient  should  be  kept  upon 
fluid  diet  leaving  little  residue,  and  the  bowels  should  be  emptied  as  far  as 
possible  by  laxatives  and  enemata.  Before  operation,  the  patient  being 
under  chloroform,  large  enemata  of  salicylic  lotion  should  be  given,  and 
every  endeavor  made  to  render  the  bowel  aseptic.  The  patient  should  be 
placed  for  operation  in  lithotomy  position,  with  the  pelvis  raised  and  the 
thighs  strongly  flexed.  The  bowel-tube  should  not  be  opened  in  complete 
excision,  and  during  the  operation  the  wound  should  be  frequently  washed 
with  carbolic.  All  bleeding  should  be  stopped  at  once  by  clamping,  oozing 
by  a  hot  sponge.  After  the  operation  all  surfaces  should  be  dusted  with 
iodoform.  If  the  peritoneum  be  opened  it  should  be  closed  with  carbolized 
silk  sutures,  if  possible;  if  not,  a  tube  should  lead  from  the  wound  to  the 
exterior.  All  raw  surfaces  should  be  covered  by  approximation  and  careful 
suture  of  the  cut  edges  of  mucous  membrane  (longitudinally,  if  possible)  or 
of  mucosa  and  skin.  To  permit  this,  drainage  of  the  wound  is  necessary, 
and  is  usually  best  arranged  for  by  bringing  2  or  3  tubes  out  through 
punctures  in  the  skin  on  either  side,  in  front  of  or  behind  the  anus;  the 
tubes  may  be  retained  by  a  stitch  to  the  skin.    After  operation  a  pad  of 
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gauze  or  absorbent  wool  or  oakum  should  be  applied,  and  the  patient  placed 
in  the  semi-recumbent  position  upon  a  ring  water-pillow.  Inflammation  and 
fever  must  be  met  by  cleansing  the  tubes  with  a  feather  and  by  gentle  injec- 
tion. In  serious  cases,  constant  boracic  or  salicylic  irrigation  may  be  used 
for  5  or  6  days.  The  operations  practised  vary  much  in  different  cases 
according  to  the  extent  and  situation  of  the  disease ;  but  all  may  be  classed 
as  complete  or  partial  excision,  the  former  implying  removal  of  the  whole 
circumference,  but  not  of  the  whole  length  of  the  rectum.  It  is  a  great  ad- 
vantage when  even  a  narrow  strip  of  bowel  can  be  left  untouched. 

Partial  Excision. — The  anus  when  involved  may  require  partial  excision 
by  a  wedge  incision  or  semilunar  cat  on  one  side,  or  complete  removal  by  a 
semilunar  cut  on  either  side  ;  the  incisions  being  made  to  include  as  much 
of  the  adjacent  rectum  as  may  be  diseased. 

When  the  anus  is  not  involved,  removal  of  a  cancerous  plaque  or  nodule 
may  be  effected  after  full  dilatation  of  the  sphincter,  or,  when  this  is  insuf- 
ficient, after  section  of  the  bowel  and  all  the  tissues  up  to  the  tip  of  the 
coccyx,  removal  of  the  coccyx,  and,  finally,  division  of  the  anterior  commis- 
sure of  the  anus  to  the  central  point  of  the  perineum.  The  margins  of  the 
anus  being  drawn  apart  by  properly  shaped,  long-handled  retractors, 
pressure  with  a  hand  in  the  left  iliac  fossa  and  traction  with  hook-forceps 
on  the  growth  as  it  is  separated  will  enable  the  surgeon  to  reach  veAy  high 
up  the  rectum.  Sutures  high  up  may  be  passed  as  in  cleft  palate.  The 
wounds  made  to  permit  access  to  the  growth  must  be  carefully  sutured,  and 
the  posterior  is  very  serviceable  in  allowing  a  tube  draining  the  excision 
wound  to  be  brought  out  close  to  the  coccyx. 

Complete  Excision  of  Rectum  and  Anus. — Surround  the  anus  by  two  semi- 
lunar cuts,  carried  well  into  the  fat  of  the  ischio-rectal  fossae,  and  secure  the 
inferior  hemorrhoidal  vessels  ;  seize  the  anus  with  hook-forceps,  and  with 
stout,  slightly  curved  scissors  snip  through  all  fat  down  to  the  levator  ani, 
leaving  the  anterior  connections  for  awhile;  now  snip  through  the  levators 
on  the  sides  and  behind,  and  with  the  fingers  and  scissors  clear  the  rectum 
as  high  as  may  be  needed  on  these  aspects;  wash  the  wound  out  with  car- 
bolic; in  the  male  a  large  catheter  should  now  be  passed  and  held  up  under 
the  pubes  whilst  the  rectum  is  cautiously  separated  snip  by  snip  from  the 
bulb,  membranous  urethra,  prostate,  and  bladder,  if  need  be;  in  the  female 
an  assistant  should  place  his  finger  in  the  vagina  and  warn  the  operator  of 
his  approach  to  the  mucous  membrane  or  to  the  peritoneum  in  the  upper 
fourth,  if  it  is  not  intended  to  open  this;  the  rectum  being  well  free  all 
round,  two  stout  silk  sutures  are  passed  through  it  laterally  well  above  the 
growth,  so  as  to  keep  a  hold  upon  it,  and  the  bowel  is  snipped  across  trans- 
versely below  them,  vessels  being  clamped  as  sprung;  enlarged  glands  are 
felt  for  and  enucleated,  the  attachments  of  the  rectum  are  still  further 
cleared,  and  the  bowel  drawn  down  (no  easy  task,  and  often  impossible)  so 
that  it  can  be  sewn  to  skin ;  but  before  this  is  done  the  peritoneum  is  closed, 
and  arrangements  for  drainage  are  made. 

When  the  anus  is  healthy,  it  should  be  spared.  The  incision  back  to  the 
coccyx  is  made,  as  usual,  the  rectum  cut  through  below  the  growth,  and 
separation  commenced  here;  the  mucosa  above  the  growth  must  finally  be 
united  to  that  below.  Hiiter  used  in  these  cases  to  raise  the  anal  skin, 
whole  sphincter,  and  lower  end  of  the  rectum  in  a  flap  hinged  at  the  coccyx: 
he  says  that  thereby  the  patient  retained  sphincter  power. 

The  mortality  has  been  high  after  this  operation;  its  causes  are  septic 
pelvic  cellulitis,  septic  peritonitis,  and  septic  poisoning.  Cases  have  been 
recorded  by  Volkmann,  Kouig,  and  others,  in  which  the  disease  has  not 
recurred  for  some  years. 
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Simple  Growths. — Ncevus  is  very  rare;  the  most  characteristic  point  is 
a  history  of  occasional  hemorrhage  from  childhood.  Examination  by 
speculum  is  helpful.  Treatment  is  very  difficult ;  electrolysis  or  setons 
would  probably  succeed  best. 

Warts  are  rare.  The  villous  tumor,  remarkable  for  the  ease  with  which  it 
bleeds,  is  of  this  sort.  H.  Cripps  has  recorded  (Path.  Soc.  Trans.,  1882)  two 
cases  in  a  brother  and  sister  of  multiple,  small  villous  growths.  Hemorrhage 
was  their  trouble. 

Glandular  polypus  (p.  140)  is  fairly  common,  more  so  in  children  than 
adults.  It  is  a  pedunculated  growth  from  the  mucous  membrane  of  the 
rectum,  usually  from  one  to  two  inches  from  the  anus ;  it  may  be  multiple. 
The  symptoms  are  tenesmus,  discharge  of  mucus,  more  or  less  hemorrhage, 
and  often  prolapse  of  the  rectum ;  if  the  pedicle  is  long,  the  polypus  may 
protrude  during  defecation  as  a  round  and  velvety  mass  like  a  strawberry. 

Treatment. — Removal  by  ligature,  or  by  torsion  of  the  pedicle,  the  anus 
being  held  open  by  retractors. 

A  fibrous  polypus  also  is  described,  firm  and  lobulated,  occurring  in  adults. 


CHAPTER  XLIY. 

DISEASES  OF  THE  URINARY  ORGANS. 
Examination  of  Cases  and  General  Points  in  Diagnosis. 

There  are  three  methods  of  obtaining  evidence  of  disease  of  the  urinary 
organs :  (1)  history ;  (2)  physical  examination ;  (3)  naked  eye,  chemical, 
and  microscopical  examination  of  the  secretions. 

1.  With  regard  to  the  history,  Sir  H.  Thompson  (Diseases  of  the  Urinary 
Organs')  has  some  excellent  remarks.  He  always  asks  four  main  questions, 
and  in  the  same  order.  These  are:  (1)  How  often  do  you  pass  water  f  Fre- 
quency of  micturition  is  increased  more  or  less  in  almost  every  morbid  con- 
dition of  the  urinary  organs  above  the  membranous  urethra.  It  is  important 
to  obtain  separate  statements  of  the  frequency  by  day  and  by  night,  and  to 
know  whether  it  is  affected  by  movement  or  other  circumstances.  Drink 
often  causes  marked  increased  frequency  in  stricture ;  and  intermittent 
attacks  occur  frequently  in  some  people  from  the  excretion  of  pale,  watery 
("  hysterical")  urine,  which  is  very  irritating  to  the  bladder. 

(2)  Is  there  any  pain  connected  with  micturition — before,  during,  or  after? 
or  at  any  other  time  ?  Its  character  and  exact  seat  ?  The  effect  of  move- 
ment upon  it?  A  tender  urethra  causes  pain  (scalding  or  cutting  during 
micturition,  at  a  tender  spot  or  all  along;  a  tender  prostate  may  cause 
aching  and  weight  in  the  perineum,  but  most  characteristic  is  a  sharp  cut- 
ting pain  at  the  end  of  the  penis,  on  the  lower  aspect,  at  the  end  of  micturi- 
tion, when  the  bladder  contracts  upon  the  prostate  or  forces  a  stone  on  to 
it;  a  tender  bladder  causes,  before  micturition,  a  tensive  pain  above  the 
pubes,  with  urgent  desire  to  pass  water,  also  some  perineal  aching,  and 
bladder  pain  is  frequently  accompanied  by  prostatic — the  two  organs  are  so 
closely  associated ;  kidney  pain  has  no  relation  to  micturition,  is  constant 
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with  exacerbations,  or  intermittent,  usually  felt  in  the  loins,  radiating 
thence  toward  the  groin,  but  irritation  of  the  kidney  often  causes  only 
remote  symptoms. 

(3)  Is  the  urine  altered  in  character,  or  is  there  anything  unusual  in  the 
stream?  With  regard  to  the  urine:  is  there  any  deposit?  is  it  present  when 
passed,  or  only  after  standing  and  cooling ;  like  more  or  less  pink,  fine  sand 
(urates)?  cayenne  pepper  grains  (uric  acid)?  jelly,  adhering  to  the  chamber 
(ropy  mucus)?  matter  (pus)?  The  quantity  and  color  of  the  urine  may  be 
noted.  As  to  the  stream:  is  it  smaller  than  natural?  twisted,  forked,  issuing 
in  drops  only?  does  a  full  stream  ever  stop  suddenly,  or  is  any  special  posi- 
tion necessary  to  pass  water?  is  the  stream  projected  well,  or  does  it  fall 
straight  from  the  penis,  and  perhaps  stop  altogether  on  straining?  does  it 
take  too  long  to  empty  the  bladder? 

(4)  Do  you  pass,  or  have  you  ever  passed,  blood  in  the  urine?  amount, 
estimated  by  color  of  urine?  does  it  come  before  micturition  (urethra),  or 
intimately  mixed  with  the  urine  (bladder  or  kidney),  or  at  the  end  of  mic- 
turition, after  apparently  normal  urine  (bladder  or  prostate)?  or  does  it 
issue  independent  of  micturition  (urethra)?  It  must  be  noted  that,  in 
patients  lying  quiet  upon  their  backs,  red  corpuscles  tend  to  settle  to  the 
hinder  and  lower  part  of  the  bladder,  and  that,  consequently,  blood  really 
intimately  mixed  with  urine  may,  under  these  circumstances,  appear  to  come 
at  the  end  of  micturition. 

2.  Physical  examination  is  best  begun — at  all  events  in  a  case  in  which 
the  history  has  left  the  surgeon  in  doubt — by  inspection  and  palpation  of 
the  line  of  the  urethra,  the  scrotum  and  its  contents,  the  hypogastrium  and 
renal  regions,  followed  by  percussion  of  the  abdomen ;  we  may  thus  find 
urethral  discharge,  tenderness  or  thickening,  peri-urethral  abscesses,  or  fis- 
tuhe  left  by  them,  a  distended  bladder,  a  renal  tumor.  Next  the  prostate 
is  examined  per  rectum,  regular  or  irregular  enlargement,  tenderness,  indu- 
ration, fluctuation,  or  concealment  of  the  organ  by  a  new  growth  or  fluid 
collection  being  noted  ;  the  vesicular  seminales  cannot  be  felt  distinctly  unless 
they  are  indurated  and  swollen  ;  the  base  of  the  bladder  forms  a  soft,  bulging 
swelling  above  the  prostate,  but  it  may  be  found  indurated  by  new  growth, 
-  or  a  calculus  may  be  felt,  and  its  size  and  position  determined,  especially  in 
children.  Examination  by  a  finger  in  the  rectum  and  hand  above  the 
pubes  may  possibly  reveal  a  tumor  of  the  bladder,  and  is  the  best  method 
of  examining  an  unusually  large  calculus.  The  urethra  may  next  be  ex- 
plored by  bougies,  which  may  reveal  stricture  or  false  passages,  or  by  the 
urethrometer,  if  slight  narrowing  is  suspected  and  accurate  measurement 
required ;  a  finger  in  the  rectum  greatly  aids  the  discovery  and  localization 
of  false  passages.  The  bladder  may  be  examined  by  a  sound  for  stone, 
irregularity  of,  or  phosphatic  deposits  on,  its  surface,  thickening  of  its  base 
(felt  between  finger  and  sound),  or  the  height  above  the  pubes  of  the  apex 
may  be  found  by  feeling  the  sound  through  the  abdominal  wall.  A  simple 
endoscope,  like  a  long  ear-speculum,  may  occasionally  help  in  the  discovery 
of  the  opening  of  a  stricture,  in  revealing  a  papilloma,  etc. ;  but  in  the 
bladder  of  the  male  the  more  complicated  endoscopes  have  as  yet  but  little 
value.  Lastly,  it  is  sometimes  necessary  to  ascertain  whether  both  kidneys 
are  diseased,  when  one  obviously  is,  and  its  removal  is  contemplated.  We 
have  no  certain  means  to  this  end,  and  some  suggested  are  either  very 
dangerous  or  very  difficult,  or  applicable  only  in  the  female.  The  simplest 
is — compression  of  the  ureter  on  the  diseased  side,  through  the  abdominal 
wall,  in  thin  patients,  by  means  of  Davy's  rectal  lever,  or  by  a  hand  in  the 
rectum ;  then  washing  out  of  the  bladder  with  boracic  lotion,  and  with- 
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drawal  and  examination  of  the  urine  that  flows  whilst  compression  is 
maintained. 

3.  Examination  of  the  Urine. — We  can  find  room  here  only  for  a  few 
practical  remarks  upon  this  subject.  Mistakes  may  be  avoided  by  instruct- 
ing a  patient  to  pass  water  for  examination  in  two  parts — about  an  ounce, 
which  washes  out  the  urethra,  into  one  vessel,  the  rest  into  another.  The 
first  will  contain  pus  or  blood  from  the  urethra,  mucous  shreds  from  a  stric- 
ture or  from  the  prostate;  the  latter  contains  only  kidney  and  bladder  pro- 
ducts (Thompson),  and  is  that  which  should  be  examined  chemically. 

The  urine  carries  off  from  the  bloodvessels  the  refuse  matters  derived  from 
digestion,  assimilation,  and  the  wear  and  tear  of  the  body.  Any  deviation 
from  a  healthy  state  of  digestion  and  nutrition  is  followed  by  a  deviation 
from  the  healthy  properties  of  the  urine. 

Since  the  urine  varies  extremely  in  its  properties  at  various  hours  of  the 
day,  that  which  is  passed  before  eating  in  the  morning  (urina  sanguinis)  be- 
comes the  most  accurate  criterion  of  the  results  of  destruction  of  the  tissues, 
and  should  be  examined  separately,  especially  for  albumen  and  blood-changes, 
while  that  which  is  passed  after  eating  (urina potus  et  cibi)  best  indicates  de- 
parture from  healthy  digestion  and  assimilation.  For  estimating  the  total 
quantity  the  whole  passed  during  twenty-four  hours  should  be  collected  into 
one  vessel;  quantity,  acidity,  specific  gravity,  and  percentage  of  urea  should 
be  estimated  and  compared  day  by  day  from  this  collection. 

A  precipitate  let  fall  from  the  urine  after  it  has  been  voided  is  called  a 
sediment:  when  precipitated  in  the  bladder  or  kidneys,  it  is  called  gravel; 
and  gravel  lodging  in  any  part  of  the  urinary  passages  may  concrete  into 
stone.  When  the  urine  habitually  presents  any  one  kind  of  deposit,  the 
patient  is  often  said  to  have  a  corresponding  diathesis — as  the  lithic  dia- 
thesis ;  but  the  term  implies  nothing  exact.  The  principal  sediments  are — 
first,  uric  or  lithic  acid;  secondly,  oxalate  of  lime;  and  thirdly,  phosphates. 

(1)  Uric  or  Lithic  Acid,  or  Red  Gravel. — This  is  deposited  at  once, 
on  passing,  in  the  form  of  minute  red-brown  crystals,  tinged  with  the  color- 
ing matter  of  the  urine  (Fig.  250,  1).    It  generally  indicates  a  highly  acid 


Fig.  250. 


1.  Lithic  acid.    2.  Lithates  in  powder,  and  spherules  of  lithic  acid  or  lithate.    3.  Basic  phosphate. 

4.  Torula. 

state  of  the  urine,  by  which  it  is  precipitated  from  the  ammonia  and  other 
substances  which  ought  to  hold  it  in  solution. 

The  amorphous  lithates  of  ammonia,  soda,  and  lime  form  a  very  common 
sediment,  usually  pink,  but  varying  in  color  from  nearly  white  to  dark  red 
or  yellow.  The  urine  from  which  it  is  deposited  is  acid;  clear  when  passed; 
but  clouded  as  it  cools ;  and  the  sediment  dissolves  when  heated  slightly 
(Fig.  250,  2). 
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Lithates  form  the  sediments  observed  in  fever,  gout,  chronic  diseases  of 
the  liver,  and  various  forms  of  indigestion. 

(2)  Oxalate  of  lime  (Fig.  251,  1  and  2)  is  generally  deposited  from 
urine  which  is  acid  and  contains  much  lithate.  It  is  in  the  form  of  minute 
octahedral  crystals,  seen  only  by  the  microscope.  The  dumb-bell  form  is 
rare,  and  is  another  form  of  oxalate.    (Dr.  Beale.) 

(3)  Phosphatic  deposits  may,  but  do  not  necessarily,  arise  whenever 
the  urine  becomes  alkaline,  as  it  commonly  does  after  full  meals.  In  cer- 
tain forms  of  indigestion  stellar  crystals  of  phosphate  of  lime  are  frequently 
present. 

In  such  a  case  the  urine  is  alkaline  from  preponderance  of  fixed  alkali, 
potassa  or  soda.  Ou  heating  clear  urine  in  which  phosphates  are  present  in 
excess  a  dense  cloud  often  forms  which  consists  of  finer  particles  and  is  denser 
than  albumen  similarly  precipitated ;  it  dissolves  at  once  on  addition  of  a 


Fig.  251. 

L  Oxalate  of  lime  crystals.  2.  Oxalate  of  lime  in  pellucid  spherules  ;  single,  double  (dumb-bells),  and 
quadruple — from  the  urine  of  a  woman  whose  only  symptom  was  extremely  distressing  palpitation.  3.  Cystine. 

little  acetic  acid,  and  not  uncommonly  there  is  brisk  effervescence  from  de- 
composition of  alkaline  carbonates,  also  present  in  excess.  The  ammoniacal 
urine,  loaded  with  ropy  mucus,  which  is  commonly  found  in  chronic  cystitis, 
in  disease  or  injury  of  the  spinal  cord,  and  under  any  circumstances  which 
cause  habitual  retention  of  urine,  is  the  result  of  decomposition  whilst  in  the 
bladder.  When  urine  is  alkaline  from  ammonia,  reddened  litmus-paper 
changed  by  it,  and  afterwards  heated,  recovers  its  red  color,  which  is  not  the 
case  when  alkalescence  arises  from  the  presence  of  fixed  alkali.  The  varie- 
ties of  phosphatic  deposit  are — (1)  The  triple  phosphate  of  ammonia  and 
magnesia,  which  appears  in  sparkling  prismatic  crystals  on  the  surface  of  the 
urine  (Fig.  252,  5)  ;  (2)  The  phosphate  of  lime  in  stellar  crystals;  and  (3) 
an  amorphous  precipitate  consisting  of  mixed  alkaline  phosphates,  amorphous 
or  forming  branched  figures  (Fig.  250,  3). 

Pathological  Relations. — Lithic  sediments,  crystalline  or  amorphous, 
often  accompany  gout,  and  may  exist  with  a  highly  sthenic  and  plethoric 
condition  ;  but  may,  on  the  other  hand,  indicate  debility,  mal-assimilation, 
or  excessive  fatigue,  and  rapid  or  destructive  change  of  tissue.  The  oxalic 
generally  indicate  feeble  powers  of  assimilation,  and  exhaustion  of  the  ner- 
vous system.  The  phosphatic,  when  not  arising  from  changes  in  the  bladder, 
usually  indicate  anrcmic  dyspepsia,  or  undue  wear  and  tear  of  the  brain, 
from  overwork.  The  constant  or  abundant  presence  of  the  deposits  becomes 
an  important  evidence  of  disease. 

When  a  patient  is  passing  red  crystalline  gravel  (has  a  fit  of  the  (/ravel) 
he  usually  complains  of  great  pain  in  the  loins  and  bladder,  frequent  desire 
to  make  water,  and  aching  of  the  testicles  and  hips.  Sometimes  these  symp- 
toms are  attended  with  great  feverishness — sometimes  with  languor  and 
dyspepsia — sometimes  marked  improvement  of  health  accompanies  such  a 
discharge. 

When  oxalate  of  lime  is  abundant,  the  urinary  organs  are  apt  to  suffer — 
with  frequent  micturition,  aching  in  the  loins  and  bladder,  and  great  irrita- 
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tion  of  the  genital  organs.  Often  these  symptoms  are  combined  with  peculiar 
lassitude,  fits  of  headache,  sour  perspiration,  nettle-rash,  extreme  despon- 


Fig.  252. 


Urinary  desposits — viz.  :  1.  Small  globules  ;  blood,  nuclei,  small  epithelial  cells,  and  spherules  of  oxalate 
of  lime.  2.  Pus.  3.  Epithelium  from  the  bladder  ;  the  typical  form,  a  long  oval,  pointed  at  each  extremity 
with  central  nucleus  ;  the  younger  cells  spherical  and  pellucid  ;  the  older  ones  flattened,  often  full  of  gran- 
ules or  oil.  4.  Small  casts  from  the  kidney  consisting  of  fibrinous  matter  entangling  a  few  epithelial  cells — 
two  of  these  cells  distinct.    5.  Triple  phosphate. 

dency,  and  other  signs  of  indigestion  and  of  a  disordered  condition  of  the 
blood.    Aching  of  the  eyeballs  is  often  noticed. 

Treatment. — The  treatment  of  urinary  disorders  is  often  made  too  de- 
pendent on  a  superficial  chemical  examination  of  the  urine ;  it  being  the 
custom  to  give  acids  if  the  urine  is  alkaline,  without  sufficient  regard  to  all 
the  circumstances.  Such  summary  treatment  is  essentially  erroneous ;  and 
the  author  would  advise,  under  all  circumstances,  to  treat  the  patient  on 
general  principles,  and  with  less  regard  to  the  state  of  the  urine. 

The  first  thing  to  ascertain  is  the  patient's  blood-making  powers,  and  his 
habits.  If  lusty  and  red-lipped,  living  highly,  and  troubled  with  lithic 
gravel  of  no  long  duration,  he  will  generally  be  speedily  relieved  by  Fried- 
richshalle  water  (^vij  or  less)  every  morning,  warm  baths,  and  liq.  potassse, 
3j,  thrice  daily  after  meals.  The  diathesis  will  be  corrected  by  early  rising; 
by  exercise  enough  to  make  the  skin  eliminate  freely ;  by  temperance  in 
meat,  by  abstinence  from  alcohol  in  all  its  forms,  by  freely  eating  fresh  green 
vegetables,  watercress,  and  fruit  containing  little  sugar — e.  g.,  apples— in 
short,  by  temperance  in  all  things,  and  avoiding  alcohol,  sugar,  starch,  and 
fats;  by  alkaline  or  saline  medicines,  F.  106,  110,  113,  143,  150,  151,  158, 
etc.,  and  by  hot  air  or  vapor  baths. 

But  far  different  must  be  the  treatment  if  the  urinary  deposit  be  caused, 
not  by  an  excess  of  material  in  the  system,  but  by  feebleness  of  the  powers 
which  ought  to  convert  the  food  into  healthy  flesh  and  blood,  or  by  overwork 
of  mind  or  body.  In  such  cases  the  prime  object  must  be  to  strengthen  the 
digestion  by  the  following  means :  (1)  It  is  often  beneficial  to  begin  the  cure 
by  relieving  the  bowels  of  offensive  scybalous  matter,  by  calomel,  with  colo- 
cynth,  or  some  tonic  purge  (F.  112,  122,  etc.).  The  motions  should  be  in- 
spected, and  the  medicine  repeated  at  discretion  till  they  are  rendered 
healthy.  (2)  There  are  few  remedies  comparable  to  change  of  air,  including, 
as  it  must,  change  of  diet,  water,  habits,  and  occupation,  for  the  cure  of  all 
disorders  of  mal-assimilation.  (3)  Alkalies,  such  as  F.  154  et  seq.,  may  be 
given  in  small  doses  after  meals.  If  the  patient  complain  of  sour  eructa- 
tions, flushed  face,  flatulence,  etc.,  whether  the  urine  be  ammoniacal  or  not. 
(4)  But  the  most  important  medicines  are  tonics.    Of  these,  one  of  the  most 
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uneful  is  the  nitro-rnuriatic  acid  (F.  4),  which  may  be  given  with  benefit  on 
au  empty  stomach,  if  the  patient  feel  that  it  takes  away  that  nuuseous, 
flabby,  alkaline  condition  of  mouth  which  so  commonly  accompanies  a  low 
digestive  power.  The  other  mineral  acids,  bark,  quinine,  nux  vomica,  and 
bitters,  the  sulphates  of  zinc  and  iron,  and  the  muriated  tincture  of  iron, 
will  all  be  found  useful.  (5)  Conium  or  opium,  in  a  suppository,  is  some- 
times necessary  to  allay  local  irritation,  especially  in  phosphatic  and  oxalic 
cases.  The  chloral  hydrate  or  croton-chloral  may  also  be  necessary  as  a 
means  of  procuring  sleep,  and  preventing  the  nervous  system  from  being 
worn  out  by  its  own  irritability.  (6)  The  diet  should  consist  of  those  sub- 
stances which  are  most  readily  convertible  into  nutriment,  and  least  liable  to 
undergo  degeneration  during  their  solution  in  the  stomach.  Meat,  soup, 
milk,  eggs,  good  wheaten  bread,  cruciferous  vegetables — brandy  and  water, 
pale  sherry,  good  Bordeaux,  and  bitter  ale — are  to  be  preferred;  and  pastry, 
slops,  and  bad  wine  the  things  to  be  avoided. 

Albumen  is  very  frequently  mixed  with  the  urine  (albuminuria);  when 
the  kidneys  are  inflamed,  acutely  or  chronically;  or  when  they  are  exceed- 
ingly congested  from  pregnancy,  disease  of  the  heart,  great  external  cold,  or 
any  other  cause.  It  is  not  at  all  infrequent  in  the  urine  of  children  at  the 
commencement  of  the  exanthemata,  or  of  other  acute  diseases,  and  is  met 
with  temporarily  in  a  large  proportion  of  students  and  candidates  for  the 
public  services. 

To  detect  albumen,  heat  the  upper  portion  of  some  filtered  urine  to  the 
boiling-point  in  a  test-tube  over  a  spirit-lamp,  when  the  albumen  will  coagu- 
late, and,  according  to  its  quantity,  either  produce  a  mere  opacity,  or  even 
solidify  the  entire  specimen;  by  heating  the  upper  portion  of  the  urine  only 
a  slight  cloudiness,  due  to  albumen,  may  be  detected  by  contact  with  the 
unboiled  urine  beneath.  If  the  urine  be  alkaline,  this  test  will  fail,  because 
then  heat  alone  will  not  coagulate  the  albumen,  and  may  cause  a  deposit  of 
white  phosphates;  therefore,  a  few  drops  of  acetic  acid  should  be  added  after 
the  boiling,  which  will  dissolve  the  precipitate  if  phosphatic,  but  not  if 
albuminous.  Nitric  acid  alone  is  a  useful  test  for  albumen,  but  as  a  definite 
proportion  of  the  acid  is  necessary  for  the  success  of  the  test,  the  acid  should 
be  first  poured  into  the  test-tube  and  the  urine  on  the  top  of  the  acid ;  by 
this  means,  owing  to  the  diffusion  of  the  two  liquids,  the  proper  relative  pro- 
portion must  be  somewhere  obtained,  and  a  white  cloudy  ring  of  coagulated 
albumen  will  appear  at  the  junction  of  the  two  liquids. 

Blood  in  the  urine  (hcematuria)  in  large  quantities  may  usually  be  recog- 
nized by  the  color  which  it  imparts  to  it ;  if  in  large  amounts  and  quickly 
poured  out  into  otherwise  healthy  urine,  the  color  will  be  bright  red ;  if 
it  be  poured  out  slowly  and  in  smaller  quantities  the  urine  will  have  a 
brown  color,  and  will  deposit  a  sediment  something  like  that  which  settles 
from  unstrained  beef-tea ;  if  the  quantity  of  blood  be  still  smaller  and  dis- 
charged from  the  higher  urinary  tracts,  the  urine  often  has  a  "smoky  "  tint; 
if  the  urine  be  putrid,  the  blood  often  acquires  a  dark  and  almost  tarry 
appearance.  Albumen  is  always  present  in  the  urine,  when  it  contains 
blood,  and  on  boiling  the  urine  a  brown  coagulum  forms  and  settles  to  the 
bottom  of  the  test-tube,  leaving  the  urine  clear  above.  Traces  of  blood 
may  be  recognized  by  microscopical  examination,  or  by  a  chemical  test  thus: 
Shake  up  a  little  urine  with  some  tincture  of  guaiacum,  and  pour  a  little 
ozonic  ether  on  to  the  top  of  the  solution ;  the  presence  of  blood  is  recognized 
by  the  appearance  of  a  blue  ring  where  the  two  meet. 

Blood  in  the  urine  may  come  from  the  kidney,  the  pelvis  of  the  kidney 
and  ureter,  the  bladder,  the  prostate,  or  the  urethra,  or  may  result  from 
constitutional  causes  independently  of  any  local  disease  of  the  urinary 
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tract;  of  these  the  most  important  is  scurvy.  Hemorrhage  from  the  kidneys 
may  result  from  the  acute  congestion  produced  by  turpentine  or  cantharides, 
from  acute  Bright's  disease,  malignant  disease,  tubercle,  and  renal  embolism 
occasionally.  In  renal  hoematuria  the  blood  and  urine  are  evenly  mixed, 
and  the  color  usually  smoky ;  under  the  microscope  blood  casts  may  be 
seen,  and  after  the  discharge  of  blood  has  ceased  epithelial  and  hyaline  casts 
of  the  renal  tubules  may  be  seen  in  the  urine;  the  presence  of  albumen  in 
the  urine  after  the  cessation  of  the  hematuria  and  in  a  non-purulent  urine 
is  a  valuable  diagnostic  sign  of  the  renal  origin  of  the  blood.  Hemorrhage 
from  the  pelvis  of  the  kidney  or  ureter  results  from  malignant  disease,  tubercle, 
calculus,  or  from  the  presence  of  the  parasite — bilharzia  hsematobia — which 
affects  the  mucous  membrane  of  the  pelvis  of  the  kidney  and  the  bladder. 
The  diagnosis  of  hemorrhage  from  the  renal  pelvis  from  that  from  the  kidney 
is  hardly  possible  from  an  examination  of  the  urine  alone,  as  in  both  cases 
the  blood  is  evenly  mixed  with  the  urine ;  the  presence  of  blood  casts  of 
the  ureter  would  be  of  value,  though  they  may  be  equally  formed  in  cases  of 
profuse  bleeding  from  the  kidney;  the  associated  symptoms,  as,  for  instance, 
those  of  renal  calculus,  will  do  most  to  assist  the  diagnosis. 

The  bleeding  is  usually  but  slight  in  calculus  and  tubercle ;  if  it  be  abun- 
dant it  is  most  probably  due  to  malignant  disease. 

Hemorrhage  from  the  bladder  may  be  due  to  acute  cystitis,  calculus,  villous 
tumor,  malignant  growths,  tubercle,  varicose  veins;  or  due  to  rupture  from 
external  injury  ;  blood  from  the  bladder  is  usually  most  abundant  towards 
the  end  of  micturition,  particularly  when  due  to  villous  growth,  and  then 
clots  of  blood  are  also  often  passed.  In  cystitis,  calculus,  and  tubercle  the 
amount  of  blood  is  much  smaller  and  more  evenly  mixed  with  urine. 

Hemorrhage  from  the  prostate  is  most  frequently  due  to  congestion  of  an 
enlarged  prostate  which  is  thereby  relieved  ;  the  blood  does  not  flow  out  by 
the  urethra,  but  passes  backwards  into  the  bladder,  where  it  may  become 
mixed  with  the  urine  or  settle  down  to  the  bottom  of  the  bladder,  and 
be  passed  towards  the  end  of  micturition,  and  so  simulate  hemorrhage  from 
that  viscus  ;  the  urine  drawn  off  in  prostatic  retention  is  often  evenly  colored 
and  almost  black  from  the  admixture  of  decomposed  blood  which  has  been 
discharged  into  the  bladder  from  the  prostate.  Hemorrhage  from  the  pros- 
tate may  occur  also  from  tubercle  or  calculus  of  that  organ,  and  from  the 
rough  passage  of  instruments. 

Hemorrhage  from  the  urethra  may  result  from  laceration  from  external 
violence  or  from  the  passage  of  instruments,  from  patches  of  congestion  of 
the  mucous  membrane  in  gleet,  from  a  chancre  in  the  urethra,  or  from  im- 
paction of  a  calculus  in  it,  or  gonorrhoea;  when  due  to  laceration  of  the 
mucous  membrane,  the  bleeding  occurs  independently  of  micturition,  and  in 
gonorrhoea  or  gleet  the  blood  flows  either  with  the  first  or  last  portion  of 
urine. 

Treatment. — The  treatment  of  hematuria,  of  course,  varies  with  its 
cause,  in  a  manner  sufficiently  described  under  the  different  diseases ;  it  will 
be  necessary  here  to  allude  only  to  the  treatment  required  to  combat  the 
individual  symptom — hemorrhage.  When  hemorrhage  from  the  kidneys  is 
attended  with  inflammatory  symptoms,  cupping,  purging,  and  the  reduction 
of  the  albuminous  constituents  of  the  food  to  a  minimum  are  indicated  ;  when 
with  symptoms  of  debility,  the  dilute  sulphuric  acid,  tinct.  ferri.  perchloridi, 
gallic  acid,  or  small  doses  of  turpentine.  In  hemorrhage  from  the  bladder  a 
large-eyed,  full-sized  catheter  should  be  passed,  to  prevent  accumulation  of 
clots  in  the  bladder,  and  straining  efforts  at  micturition.  If  the  hemorrhage 
is  obstinate,  the  bladder  may  be  injected  with  cold  water  containing  a  drachm 
of  the  tincture  of  the  perchloride  of  iron  to  the  ounce  ;  and  if  much  blood 
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is  coagulated  in  the  bladder,  it  may  be  necessary  to  break  it  down  by 
repeated  injections  of  tepid  water  with  a  Bigelow's  evacuator.  Hemorrhage 
from  the  urethra  may  be  checked  by  cold  or  pressure. 

Fibhine  in  the  urine,  when  present  in  large  flocculi  from  any  ulcerated 
surface  in  the  bladder,  is  readily  distinguished.  Sometimes  it  is  moulded 
in  the  tubules  of  the  kidney,  accompanying  albuminous  urine  ;  and  thus 
gives  evidence  of  the  seat  of  the  effusion.  These  fibrinous  casts  of  the  tubuli 
urinijeri  may  vary  much  in  size  and  appearance.  They  may  be  small  or 
large,  and  transparent,  or  containing  kidney  epithelium,  in  large  or  small 
quantity.  When  small,  they  show  that  they  have  been  moulded  in  tubules 
not  deprived  of  epithelium  (Fig.  252,  4). 

Epithklium,  from  any  part  of  the  urinary  organs,  may  be  present  in 
urine.  Under  irritation  the  uniting  medium  of  the  epithelial  layers  becomes 
loosened,  the  epithelium  is  formed  in  greater  abundance,  and  is  shed  or 
desquamated  more  rapidly  than  natural.  In  higher  degrees  of  irritation  or 
inflammation,  the  entire  epithelial  covering  is  stripped  off  or  the  membrane 
becomes  excoriated — a  state  of  things  usually  followed  by  the  escape  of  pus- 
cells  from  on  the  inflamed  surface,  (a)  The  small,  round,  gland-epithelium 
from  the  kidney,  and  the  nuclei  of  disintegrated  cells,  are  often  found  in 
small  quantity  in  the  urine  when  containing  oxalate  of  lime.  (6)  The 
kidney-epithelium  may  be  agglutinated  by  fibrinous  effusion,  and  may  be 
found  in  the  sediment  of  albuminous  urine  in  the  form  of  epithelial  casts, 
under  any  inflammatory  or  congested  condition  of  the  kidneys,  (c)  Epithelial 
cells  and  casts  may  be  found  loaded  with  oil-globules  in  certain  stages  of  some 
varieties  of  Bright's  disease,  (d)  The  epithelium  from  the  pelvis  of  the 
kidney,  and  especially  from  the  bladder,  is  often  found  in  great  abundance 
when  these  parts  are  irritated  by  the  urine,  or  by  any  other  cause,  as  after 
difficult  labors;  it  presents  itself  as  a  purulent-looking  deposit,  seen  under 
the  microscope  to  consist  of  a  columnar  or  pear-shaped,  of  very  various 
shapes  and  sizes,  with  simple  nuclei — the  larger  and  older  cells  often  full  of 
granular  matter,  and  almost  disintegrated.  The  urine  is  not  necessarily 
albuminous.    (Fig.  252,  3.) 

Mucus  is  found  as  a  viscid,  stringy,  structureless  substance,  coagulated  by 
acetic  acid;  alkaline  in  its  reaction,  when  proceeding  from  the  bladder; 
acid,  when  coming  from  the  vagina;  not  coagulable  by  heat;  often  contain- 
ing large  quantities  of  phosphate  of  lime,  and  frequently  associated  with 
ammoniacal  urine  and  an  abundant  precipitate  of  triple  phosphate.  It  usu- 
ally contains  some  amount  of  desquamated  epithelium,  and  a  few  nuclei, 
perhaps  epithelial. 

Pus  may  be  present  in  the  urine  from  suppurative  catarrh  of  any  part  of 
the  mucous  lining  of  the  urinary  passages,  or  from  an  abscess  in  some  con- 
tiguous part  which  has  burst  into  them.  It  generally  falls  to  the  bottom  of 
the  vessel,  forming  a  dense  homogeneous  layer  of  a  pale  greenish  cream  color, 
seldom  hanging  in  ropes  in  the  fluid,  like  mucus,  and  becoming,  by  agita- 
tion, completely  diffused  through  it.  Acetic  acid  neither  prevents  this  diffu- 
sion no  dissolves  the  deposit.  Some  of  the  deposit  agitated  with  an  equal 
quantity  of  liquor  potassse  forms  a  dense,  translucent,  gelatinous  mass.  On 
decanting  some  clear  urine  the  presence  of  albumen  may  be  detected.  Pus- 
cells  are  seen  under  the  microscope,  and  acetic  acid  reveals  their  character- 
istic nuclei,  (a)  When  pus-cells  come  from  the  uriniferous  tubes,  they  may 
sometimes  be  found  moulded  in  the  form  of  the  tubules — pus-casts,  at  all 
events,  pus  may  be  presumed  to  come  from  the  kidney  or  its  pelvis  if  con- 
stantly present  in  the  urine,  and  equally  diffused  through  it.  (6)  Pus  from 
the  bladder  will  probably  be  mixed  with  large  quantities  of  mucus  consti- 
tuting muco-purulent  matter,    (c)  Pus  from  an  abscess  will  be  variable  in 
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quantity,  and  not  equally  diffused,  A  few  pus-cells  are  often  mixed  with 
epithelial  debris  without  the  urine  being  albuminous. 

Nephritis  secondary  to  Disease  of  the  lower  Urinary  Tract. 

Interstitial  Nephritis  {Surgical Kidney). — Whenever  the  lower  urinary 
tract  has  been  for  a  considerable  time  diseased  so  as  to  interfere  with  the 
proper  discharge  of  urine,  or  to  call  for  frequent  instrumental  interference, 
the  kidneys  are  liable  to  chronic  disease,  consisting  in  an  overgrowth  of  the 
interstitial  tissue  of  the  organ.  If  the  disease  have  been  one  of  uncompli- 
cated obstruction  to  the  discharge  of  urine,  the  back  pressure  telling  on  the 
kidneys  causes  dilatation  of  the  renal  pelves,  and  atrophy  of  the  pyramids,, 
as  was  described  in  hydronephrosis,  but  in  addition  to  these  gross  changes, 
there  will  be  found  a  great  increase  of  fibrous  tissue  between  the  tubules  and 
many  of  the  tubules  and  Malpighian  corpuscles  will  be  destroyed  by  the 
pressure  of  the  new  tissue.  These  changes  are  most  marked  in  the  cortex, 
on  the  surface  of  which  also  numerous  cysts  may  be  found.  Marcus  Beck 
has  shown  that  mechanical  injuries  to  the  neck  of  the  bladder  and  the  pos- 
terior part  of  the  urethra  are  attended  with  congestion  of  the  kidney, 
evidenced  by  the  hematuria  which  often  follows  them,  and  repeated  attacks 
of  congestion  of  organs  are  followed  by  overgrowth  of  interstitial  connective 
tissue ;  so  it  is  very  probable  that  the  irritation  of  the  parts  above  the  neck 
of  the  bladder  and  deep  part  of  the  urethra,  which  results  from  passage  of 
instruments  and  the  flow  of  urine  through  a  tight  stricture,  may  lead  to 
interstitial  nephritis.  After  repeated  irritation,  the  inflammation  of  the 
kidney  may  assume  a  more  acute  form,  and  then  the  new  tissue  is  not  fibrous, 
but  a  small-celled  inflammatory  tissue — the  cells  in  some  parts  being  so 
closely  aggregated  as  to  form  microscopic  abscesses.  If  to  the  above-men- 
tioned conditions  there  be  added  the  presence  of  septic  matter  in  the  pelvis 
of  the  kidney,  particularly  if  this  be  pent  up  under  considerable  pressure, 
it  is  highly  probable  that  a  still  more  acute  and  septic  inflammation  of  the 
renal  connective  tissue  will  occur,  and  then  the  surface  of  the  kidney  will 
be  found  strewn  with  raised  yellow  spots,  each  surrounded  by  a  ring  of  red- 
ness, and  usually  collected  in  groups ;  they  contain  pus,  and  many  are  con- 
tinued through  the  cortex  into  the  medullary  yellow  streaks;  the  lesions, 
both  microscopic  and  gross,  are  very  irregularly  distributed.  It  will  be  seen, 
therefore,  that  there  are  three  causes  of  this  interstitial  nephritis:  tension, 
reflex  irritation  from  the  bladder  and  proximal  part  of  the  urethra,  and  the 
presence  of  decomposing — not  necessarily  putrid — urine  in  the  pelvis  of  the 
kidney ;  it  is  fairly  certain  that  abscesses  are  due  to  the  invasion  of  the 
urinary  tubules  by  cocci  which  creep  along  them  from  the  urine  in  the  pelvis, 
their  paths  being  often  marked  by  the  yellow  streaks  above  noted.  This 
etiology  accounts  also  for  the  irregular  distribution  of  the  lesions.  This 
most  acute  form  of  the  affection  has  been  called  the  "surgical  kidney;"  but 
the  term  is  particularly  bad,  seeing  that  the  condition  resulted  from  the  want 
of  surgical  treatment  of  some  preexisting  disease  of  the  bladder  or  urethra. 

Symptoms. — The  detection  of  interstitial  nephritis  is  most  important,  for 
its  presence  adds  largely  to  the  gravity  of  any  operation  on  the  urinary 
organs.  In  chronic  interstitial  nephritis  the  quantity  of  urine  passed  is  in- 
creased, and  the  specific  gravity  is  diminished ;  the  total  quantity  of  urea 
excreted  is  not  diminished;  a  slight  quantity  of  albumen  and  a  few  hyaline 
casts  may  be  found  in  the  urine.  There  is  a  great  tendency  to  exacerba- 
tions, and  a  patient  with  old-standing  obstruction  often  states  that  he  has 
repeatedly  suffered  from  chills  or  even  rigors  with  nausea,  vomiting,  aching 
across  the  loins,  and  frequently  has  no  appetite  for  breakfast ;  he  is  emaciated ; 
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and  it  will  be  found  that  his  tongue  is  often  dry  and  raw-hara-colored,  and 
that  his  temperature  is  usually  raised  1°  to  3°  at  night.  Such  a  patient  is 
in  a  most  perilous  condition  for  treatment,  which  is  absolutely  necessary; 
the  most  favorable  time  must  be  chosen  for  it.  The  acute  suppurative  form 
of  the  disease  often  occurs  after  some  operation  performed  on  a  patient  who 
is  the  subject  of  chronic  or  subacute  interstitial  inflammation,  particularly 
if  at  the  same  time  the  pelvis  of  the  kidney  contain  septic  urine.  The  dis- 
ease commences  with  a  rigor,  which  may  be  repeated  later  on ;  the  tempera- 
ture rises  to  104°  F.,  or  105°  F.  The  patient  suffers  from  nausea  or  even 
from  vomiting;  occasionally  tenderness  in  the  loins  is  detected,  then  he  be- 
comes drowsy  and  delirious,  and  sordes  collect  about  his  lips  and  teeth  ;  the 
tongue  may  be  brown  or  raw-ham-colored;  diarrhoea  is  often  a  prominent 
symptom,  rendering  diagnosis  from  typhoid  necessary;  the  urine  may  be 
bloody,  but  it  always  deposits  a  quantity  of  pus.  Toward  the  end  the  pa- 
tient passes  into  a  typhoid  state,  and  his  temperature  falls  sometimes  below 
normal,  his  skin  is  cold  and  clammy,  and  finally  almost  complete  insensi- 
bility comes  on,  but  convulsions  are  exceptional. 

Treatment. — When  interstitial  nephritis  has  set  in  but  little  can  be  done. 
The  skin  and  bowels  should  be  acted  upon  in  order  to  relieve  the  kidneys. 
The  most  important  aim  is  the  early  relief  of  the  diseases  of  the  lower 
urinary  track,  which,  if  neglected,  are  so  liable  to  produce  nephritis. 

(For  a  full  account  of  these  most  important  conditions,  the  reader 
should  consult  Marcus  Beck's  articles  in  Erichsen's  Surgery,  and  Reynolds's 
System  of  Medicine.} 

Foreign  bodies  in  the  urethra  may  consist  of  pieces  of  bougies, 
straws,  slate-pencil,  or  other  bodies  introduced  from  without;  of  calculi,  clots 
of  blood,  mucus,  or,  in  rare  cases,  portions  of  fecal  matter  or  worms,  that 
have  passed  into  the  bladder  from  the  intestines  through  a  fistulous  opening. 
They  may,  perhaps,  be  pushed  forward  by  the  fingers  pressed  along  the  bulb 
in  the  perineum  under  the  penis,  aided  by  the  patient's  strainings;  and 
then  may  be  brought  out  through  the  orifice,  divided  downwards  if  necessary, 
by  a  suitable  instrument,  of  which  many  have  been  invented  (Fig.  253). 


A  common  scoop  with  a  long,  slender  handle,  a  loop  of  fine  wire,  and  a 
pair  of  very  fine  polypus,  or  similarly  constructed  urethra  forceps,  may  also 
be  found  effective.  During  the  necessary  manipulations  a  finger  or  thumb 
should  be  pressed  on  the  urethra  behind  the  foreign  body — on  the  penis  or 
perineum,  or  through  the  rectum  if  needful — to  prevent  it  from  slipping 
backwards  into  the  bladder.  With  this  precaution,  it  may  answer  to  inject 
a  good  stream  of  water  from  a  syringe,  so  as  to  dilate  the  passage.  But  if 
these  means  fail,  the  substance  must  be  pushed  back  into  the  membranous 
portion,  and  extracted  by  an  incision  in  the  perineum.  Incisions  into  the 
front  part  of  the  urethra,  anterior  to  the  scrotum,  should  be  avoided,  for 


Fig.  253. 


Urethra  scoops  for  removing  foreign  bodies. 
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they  are  apt  to  leave  irremediable  fistulae;  and  if  too  near  the  scrotum, 
they  may  occasion  infiltration  of  urine  into  its  loose  areolar  tissue. 

A  false  passage  is  produced  by  pushing  some  instrument  out  of  the 
urethra,  usually  bulbous  or  membranous,  into  the  surrounding  tissues.  It 
usually  happens  during  the  use  of  small  metal  catheters,  but  may  occur  even 
with  a  lithotrite.  Extremely  insensitive  patients  have  occasionally  pushed 
catheters  through  into  the  rectum  without  suffering  much.  When  the  sur- 
geon suspects  that  he  has  made  a  false  passage,  from  the  pain,  free  bleeding, 
and  sudden  slip,  with  deviation  of  the  shaft  of  the  catheter  from  the  median 
line  and  obliquity  of  its  side-rings,  and  verifies  the  diagnosis  by  feeling  the 
end  of  the  catheter  on  one  or  other  side  of  the  midline  beneath  the  mucous 
membrane  of  the  rectum,  he  ought  to  leave  the  urethra  untouched  for  at 
least  a  week,  when  the  false  passage  will  frequently  become  healed.  Inju- 
dicious meddling  with  a  small  catheter  will  cause  the  false  passage  to  remain 
open  for  a  long  time,  secreting  a  small  quantity  of  pus,  and  simulating 
gonorrhoea.  The  difficulty  of  relieving  retention,  after  one  or  more  false 
passages  have  been  made,  is  greatly  increased.  In  prostatic  cases,  however, 
a  large,  soft  instrument  should  be  got  in  and  left.  In  stricture,  it  is  often 
best  to  relieve  in  some  other  way. 

Hemorrhage  from  the  urethra  may  be  caused  by  the  introduction 
of  bougies,  by  a  false  passage,  by  injuries  from  without;  by  separation  of  a 
slough  formed  by  the  caustic  bougie;  by  rupture  of  bloodvessels  during 
acute  chordee ;  or,  lastly,  at  the  end  of  micturition  in  gonorrhoea,  due  to 
compression  of  the  inflamed  mucous  membrane  by  the  ejaculator  urinse.  If 
the  recumbent  posture  and  the  application  of  cold  does  not  check  it,  pressure 
may  be  tried.  A  flat  piece  of  cork  should  be  pressed  by  the  patient  against 
the  perineum  far  back,  and  be  gradually  moved  forward  till  it  lights  on  the 
right  spot,  and  the  dripping  of  blood  ceases.  If  these  means  fail,  a  catheter 
should  be  passed,  and  compression  of  the  urethra  made  against  it.  Gallic 
acid,  or  a  solution  of  tannin  in  iced  water,  used  as  a,n  injection,  may  be  of 
service. 

Laceration  of  the  urethra  usually  results  from  blows  and  falls  upon 
the  perineum  (e.  g.,  astride  a  beam),  driving  the  urethra  against  the  pubic 
arch  ;  it  frequently  occurs  also  from  fracture  of  the  pelvis  through  the  pubic 
arch,  in  which  case  a  displaced  fragment  of  the  latter  tears  the  membranous 
portion.  Blood  almost  always  drips  from  the  meatus,  and  the  perineum 
usually  swells  from  extravasated  blood.  The  patient  is  unable  to  make 
water ;  if  he  attempt  it,  the  urine  will  be  forced  into  the  perineum  and 
scrotum,  with  scalding  pain,  followed  by  all  the  symptoms  of  urinary  extra- 
vasation (§.  v.)  if  no  relief  is  afforded. 

Treatment. — If  possible,  a  large  catheter  should  be  passed  and  tied  in, 
but  this  is  often  impossible,  the  urethra  being  torn  across  and  the  ends 
separated.  In  some  cases  perseverance  finds  a  guide,  probably  some  untorn 
shred  of  the  roof,  to  the  proximal  end,  when  the  catheter  should  at  once  be 
tied  in  securely.  Failing  this,  pass  the  catheter  as  far  as  it  will  go,  and  cut 
down  on  the  end  of  it  by  a  free  median  incision,  clear  out  clots,  seek  the 
proximal  end  of  the  urethra,  using  urine  squeezed  from  the  bladder  as  a 
guide,  and  pass  a  catheter  along  the  whole  track.  Whether  a  catheter  is  or 
is  not  introduced,  any  extravasation  of  urine  must  be  treated  by  free  inci- 
sions. The  result  of  this  treatment  is  very  unsatisfactory ;  if  the  catheter  is 
introduced  and  worn,  healing  will  probably  occur,  and  the  patient  will  be 
left  with  the  most  inveterate  form  of  stricture — the  traumatic;  if  no  instru- 
ment can  be  passed,  there  will  remain  one  or  more  permanent  fistula  in  the 
perineum.  Probably  the  safest  result  after  a  badly  ruptured  urethra  is  a 
fistula  leading  direct  from  the  perineum  to  the  bladder,  so  that  it  can  be 
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easily  kept  dilated.  A  continuous  urethra  with  a  traumatic  stricture  in  it 
is  a  very  doubtful  advantage,  for  the  patient  has  constant  difficulty  in  mic- 
turition ;  is  condemned  to  life-long  instrumentation,  sooner  or  later  the  upper 
portions  of  the  urinary  tract  are  sure  to  inflame,  and  he  is  often  quite  as 
sterile  as  if  he  had  a  perineal  fistula. 

The  mortality  varies  greatly  with  the  pelvic  injury  and  amount  of  extra- 
vasation that  has  occurred. 

Acute  and  chronic  urethritis  have  been  described  under  "  Gonorrhoea  " 
(p.  104),  where  it  has  been  noted  that  non-gonorrhceal  discharges,  such  as 
those  due  to  the  irritation  of  pessaries  and  tents,  sometimes  prove  very  irri- 
tating to  the  male  urethra.  Occasionally  too,  especially  after  separation 
from  her  for  some  time,  a  man  seems  to  get  a  purulent  urethritis  from  a 
leucorrhoeal  discharge  which  has  long  been  present  in  his  wife. 

Contraction  of  the  meatus  may  be  a  congenital  affection,  or  caused 
by  the  cicatrization  of  chancrous  and  syphilitic  ulcers,  or  by  gleet.  It 
should  be  prevented  by  the  daily  passage  of  a  short  bougie,  or  it  may  produce 
all  the  evil  consequences  of  stricture  further  back.  If  the  contraction  is 
great,  or  causes  retention  of  urine,  the  orifice  must  be  sufficiently  enlarged 
by  a  cut  downward,  after  the  bladder  has  been  emptied. 

Stricture  of  the  urethra  is  said  to  be  of  three  kinds :  Spasmodic,  inflamma- 
tory or  congestive,  and  permanent,  organic,  or  cicatricial.  Of  these  the 
latter  is  by  far  the  most  important,  and  considerable  doubt  has  been  expressed 
about  the  existence  of  the  former;  but  when  we  consider  the  large  amount 
of  voluntary  and  involuntary  muscular  fibre  that  exists  about  the  urethra, 
we  should  expect  spasms  to  occur.  It  is  difficult  and  unnecessary  to  separate 
spasm  and  congestive  swelling:  whether  pure  spasm  occurs  is  doubtful. 

Spasmodic  stricture  generally  affects  persons  laboring  under  some  slight 
degree  of  permanent  stricture,  or  in  whom  the  urethra  has  been  rendered 
irritable  by  attacks  of  gonorrhoea,  or  by  a  morbid  condition  of  the  urine ; 
these,  therefore,  are  the  predisposing  causes.  The  usual  exciting  catises  are, 
exposure  to  cold  and  wet,  and  indulgence  in  liquor,  which  disorders  the 
stomach,  and  renders  the  urine  irritating.  Hence  an  attack  of  spasmodic 
stricture  generally  comes  on  at  night.  It  may  be  caused  by  cantharides, 
whether  taken  by  the  mouth  or  absorbed  from  blisters  applied  to  the  skin. 
Like  irritation  of  the  bladder,  it  may  be  a  symptom  of  gout.  It  may  also 
be  caused  by  sexual  excitement,  and  by  piles,  ascarides,  and  other  sources 
of  irritation  of  the  rectum  and  neighboring  parts,  as  evidenced  by  the 
frequent  occurrence  of  retention  of  urine  after  operations  on  those  regions 
and  fractures  of  the  femora,  in  which  also  the  bladder  is  often  inhibited 
from  contracting. 

Symptoms. — The  patient  finds  himself  unable  to  pass  his  water,  although 
he  has  a  great  desire,  and  makes  repeated  straining  efforts,  to  do  so.  The 
bladder  soon  becomes  distended,  and  can  be  felt  as  a  tense  round  tumor 
above  the  pubes;  and,  unless  relief  be  given,  the  countenance  becomes  anx- 
ious, the  pulse  quick,  and  the  skin  hot.  The  straining  efforts  at  micturition 
become  more  frequent  and  violent,  and  the  distress  and  restlessness  are 
extreme.  In  this  way  the  patient  may,  perhaps,  go  on  for  days — a  little 
urine  passing  occasionally  when  the  spasm  is  less  urgent,  but  the  bladder 
remaining  loaded  till  relieved  by  treatment. 

The  inflammatory  stricture,  in  which  great  pain  and  tenderness  of  the  peri- 
neum, and  swelling  and  redness  of  the  lips  of  the  urethra,  are  combined 
with  spasm,  is  generally  caused  by  abuse  of  injections,  or  by  exposure  and 
intemperance  during  acute  gonorrhoea.  The  obstruction  occurs  most  fre- 
quently in  the  membranous  and  prostatic  portions  of  the  urethra,  the 
mucous  membrane  of  the  verumontanum  being  particularly  prone  to  conges- 
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Fig.  254. 


tion.  The  treatment  of  this  and  of  the  spasmodic  variety  is  the  same.  If  the 
symptoms  are  not  extreme,  if  they  have  been  brought  on  by  cold  or  convivi- 
ality, and  there  is  no  history  of  old  stricture,  a  hot  bath  or  continued  fomen- 
tations, with  a  full  dose  of  opium,  and  followed  by  castor  oil,  will  usually 
relieve  the  patient.  In  cases  in  which  there  is  no  need  of  an  aperient,  opium, 
or  Dover's  powder  by  mouth,  or  an  opium  enema  or  suppository,  will  suffice 
to  stop  all  violent  voluntary  efforts,  and  when  these  are  discontinued  the 
bladder  will  often  empty  itself.  In  inflammatory  cases  it  may  be  requisite 
to  leech  the  perineum.  Soda  water,  with  a  teaspoonful  of  the  bicarbonate 
added,  and  other  alkaline  liquids,  are  often  of  great  service  in  cases  of  no 
great  urgency  arising  from  errors  in  diet.  The  muriated  tincture  of  iron,  in 
doses  of  n^x  every  ten  minutes,  is  a  remedy  which  is  often  successful.  (For 
further  treatment,  see  "Retention.") 

Cicatricial  stricture  is  caused  by  inflammatory  infiltration,  and  often  ulcer- 
ation of  the  urethral  mucosa,  formation,  and  subsequent  shrinking  of  scar 
tissue,  with  consequent  narrowing  of  the  canal.  The  mucous  membrane  at 
the  strictured  portion  is  paler  and  less  elastic  than 
natural,  and  firmly  adherent  to  the  deeper  parts ; 
the  submucous  tissue  is  increased  in  amount  and 
density,  and  in  well-marked  cases  the  corpus  spongi- 
osum has  lost  its  cavernous  structure,  and  is  replaced 
by  dense  fibroid  tissue,  which  extends  to  a  greater  or 
less  depth,  and  sometimes  implicates  the  tissues  out- 
side it. 

In  some  cases  a  small  portion  of  the  mucous  mem- 
brane, perhaps  only  a  line  or  two  in  extent,  is  found 
thickened,  and  deprived  of  its  natural  elasticity  for 
half  or  two-thirds  of  the  circumference  of  the  canal 
(bridle  stricture)  ;  or  contracted  so  as  to  form  a  sharp 
fold,  as  if  tied  with  a  thread  (packthread  stricture). 
But  in  old  neglected  cases,  the  canal  with  the  corpus 
spongiosum  around  may  be  converted  into  a  thick 
gristly  mass  (Fig.  254)  several  inches  in  extent  (car- 
tilaginous stricture).  The  most  frequent  situation  of 
stricture — which  causes  serious  symptoms  at  all  events 
— is  in  the  close  neighborhood  of  the  triangular  liga- 
ment, or  a  little  anterior  to  it. 

Sir  TI.  Thompson  divides  the  urethra  into  three 
regions,  and  finds  that  of  270  specimens  215  (or  67 
per  cent.)  are  situate  in  the  first  region — which  com- 
prises an  inch  of  the  canal  before  (bulbous  urethra), 
and  three-quarters  of  an  inch  behind  (membranous), 
the  anterior  layer  of  the  triangular  ligament.  The 
part  of  the  urethra  which  is  most  frequently  affected 
with  stricture  is  the  bulbous  portion.  Pearce  Gould  explains  the  frequency 
of  granular  urethritis  and  subsequent  stricture  here,  by  the  fact  that  the 
bulb  and  membranous  part  are  the  lowest  portion  of  the  urethra,  both  in 
standing  and  lying,  and  that  pus  would  therefore  bag  in  the  angle  they  form. 
The  second  region,  comprising  two  and  a  half  or  three  inches  in  front  of  the 
first,  was  the  seat  of  51  strictures,  or  16  per  cent. ;  and  the  third  region,  con- 
sisting of  the  anterior  two  and  a  half  inches  of  the  urethra,  of  54,  or  17  per 
cent.  Otis  states,  as  the  result  of  exact  measurements,  that  strictures  increase 
in  frequency  toward  the  meatus,  and  that  it  is  usual,  in  cases  of  stricture  far 
back,  to  find  an  anterior  narrowing ;  but  he  includes  very  slight  narrowings 


The  urethra  laid  open ;  a 
stricture  in  the  membranous 
portion  in  front  of  the  veru- 
montanum. — King's  1  College 
Museum. 
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under  the  heading  of  "  stricture."  Frequently  two  or  more  strictures  co- 
exist iu  these  several  parts  of  the  canal  {double  or  multiple  stricture). 

The  causes  of  stricture  are — (1)  repeated  attacks  of  gonorrhoea,  or  rather 
of  prolonged  gleet,  for  it  is  the  duration  of  the  inflammation  more  than  its 
intensity  or  frequency  which  causes  fibroid  thickening ;  (2)  cicatrization  of 
a  chancre,  which  may  give  rise  to  a  stricture  at  the  external  meatus,  or  in 
the  first  inch  of  the  urethra  ;  (3)  rupture  of  the  urethra  from  external  injury, 
which  is  always  followed  by  a  most  inveterate  form  of  stricture — the  trau- 
matic; (4)  injury  to  the  urethra  from  instruments  or  foreign  bodies  passed 
into  it,  or  from  lodgement  of  a  calculus  within  it,  which  is  almost  the  sole 
cause  of  organic  stricture  of  the  urethra  in  a  child. 

Symptoms. — Iu  what  may  be  called  the  first  stage,  the  patient  finds  that 
he  wants  to  make  water  oftener  than  usual,  and  has  an  uneasy  sensation  in 
the  perineum  after  doing  so ;  a  few  drops  hang  in  the  urethra,  and  dribble 
from  it  after  he  has  buttoned  up.  Then  he  observes  that  the  stream  of 
water  is  smaller  than  usual,  perhaps  forked,  scattered,  or  twisted,  and  that 
he  requires  a  longer  time  and  greater  effort  than  usual  to  pass  it.  Itching 
of  the  end  of  the  penis  and  gleety  discharge  are  frequent  concomitants. 

In  the  second  stage  of  the  disease  the  bladder  becomes  irritable,  so  that  the 
patient  is  forced  to  rise  at  night  to  void  his  urine,  and  is  liable  to  attacks  of 
spasm  with  complete  retention.  In  one  of  these  the  urethra  may  ulcerate 
or  burst,  giving  rise  to  urinary  abscess,  or  to  extravasation  of  urine,  as  de- 
scribed in  the  next  section.  Rigors  occurring  in  paroxysms  like  ague  fits, 
are  not  uncommon. 

Finally,  if  the  complaint  is  permitted  to  continue,  the  health  suffers  from 
constant  irritation  and  want  of  sleep;  the  bladder  becomes  inflamed  and 
hypertrophied,  the  kidneys,  pelvis,  ureters  inflamed  and  dilated,  the  com- 
plexion becomes  wan,  the  appetite  fails,  the  patient  complains  of  chills  and 
flushes,  of  aching  and  weakness  in  the  back,  and  of  great  languor  and  de- 
pression of  spirits ;  and  the  urine  is  frequently  loaded  with  fetid  mucus. 
The  patient  finally  sinks  from  interstitial  nephritis,  septicaemia,  retention 
and  extravasation,  or  ursemic  poisoning  from  suppression.  After  death,  the 
urethra  behind  the  stricture  is  found  greatly  dilated  ;  the  prostate  with  its 
ducts  dilated  and  suppurating,  or  containing  small  circumscribed  abscesses; 
the  bladder,  full  of  putrid,  mucous  urine,  shows  the  hyperremic  or  pigmented 
rugre  of  acute  or  chronic  cystitis,  and  is  sometimes  dilated,  but  more  fre- 
quently contracted  and  enormously  thickened — sometimes  sacculated,  from 
a  protrusion  of  its  mucous  coat  between  the  fibres  of  the  muscular  tissue ; 
the  ureters  dilated,  and  converted  into  subsidiary  receptacles  for  the  urine ; 
and  the  kidneys  in  a  state  of  acute  suppurative  interstitial  nephritis,  and 
perhaps  more  or  less  dilated  also. 

The  diagnosis  of  stricture  in  any  case  is  completed  by  examining  the 
urethra.  A  full-sized  English  catheter  or  bougie  should  be  taken,  and 
having  warmed,  oiled,  and  passed  it  through  his  hand,  the  surgeon  intro- 
duces it  into  the  urethra.  If  it  meet  with  an  obstruction,  it  should  be  drawn 
a  little  backward  to  see  if  it  will  enter  the  stricture  and  be  grasped  by  it. 
If  not,  it  may  be  exchanged  for  smaller  ones,  with  which  similar  trials  are 
made.  In  this  way  two  or  three  strictures  may  be  found  between  the  meatus 
and  the  bulb,  and  their  distances  from  the  meatus  are  noted.  For  the  recog- 
nition of  slight  narrowings  olive-headed  bougies  are  very  useful ;  their  stems 
are  slender  and  flexible,  the  heads  shortly  conical,  attached  by  their  bases 
and  made  in  various  sizes  ;  they  pass  easily  through  a  stricture,  but  catch 
as  they  are  withdrawn.  With  Oiis's  urethrometer  the  whole  urethra  may 
be  calibrated. 
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Treatment. — In  every  case  admitting  of  delay  the  surgeon  should  see  how 
much  may  be  done  by  relief  of  congestion  and  spasm  ;  mauy  a  stricture  which 
is  impassable  when  a  patient  is  first  seen  admits  an  instrument  easily  after  a 
few  days  of  absolute  rest  in  bed,  a  warm  bath  night  and  morning,  a  free 
action  of  the  bowels  twice  a  day,  slop  diet,  and  cessation  of  all  meddling 
with  the  stricture ;  a  morphia  suppository  to  procure  rest  from  straining  is 
often  useful,  but,  as  elsewhere,  we  must  be  careful  not  to  be  deluded  by  any 
false  relief  which  it  may  give. 

Once  an  instrument  has  been  introduced  we  proceed  to  treatment  of  the 
stricture  by  mechanical  means,  all  of  which  have  the  same  objects  in  view — 
viz.,  the  widening  of  the  canal  and  the  absorption  of  the  chronic  inflamma- 
tory products  round  about  it.  -Pressure  is  one  of  the  most  potent  agents  in 
causing  the  absorption  of  inflammatory  materials,  and  we  rely  on  this  in  the 
treatment  of  stricture.  The  so-called  "  dilatation  "  of  stricture  acts  largely 
by  pressure,  the  mere  presence  of  a  small  catheter  in  the  urethra  for  twenty- 
four  or  forty-eight  hours  often  causing  such  increase  in  the  calibre  of  the 
strictured  canal  as  is  quite  inexplicable  on  the  theory  of  dilatation ;  it  acts 
also  by  causing  an  inflammation  in  the  dense  fibroid  tissue,  wrhich  produces 
a  softening  of  their  texture  and  renders  them  more  amenable  to  true  dilata- 
tion. Longitudinal  division  of  a  stricture  acts  by  inserting  a  width  of  scar- 
tissue  in  the  cicatricial  ring,  and  this  must  be  prevented  by  dilatation  from 
contracting.  In  the  treatment  of  strictures  of  the  urethra  it  should  always 
be  kept  prominently  in  mind  that  we  have  to  do  with  a  highly  sensitive  tube, 
irritation  of  wrhich  frequently  causes  severe  constitutional  disturbance ;  no 
undue  violence  should  be  used,  and  the  simplest  effectual  means  should 
always  be  adopted.  On  the  other  hand,  a  stricture  of  the  urethra  is  itself  a 
most  serious  disease,  which  if  allowed  to  run  its  course  unchecked  will  un- 
doubtedly, sooner  or  later,  cause  still  more  serious  affections  of  the  higher 
urinary  tract;  so  that  whilst  treating  the  urethra  with  the  utmost  care  and 
gentleness  it  is  most  important  that  effectual  measures  for  removing  the  ob- 
struction should  not  be  neglected. 

There  are  several  methods  by  which  the  direct  treatment  of  stricture  may 
be  practised:  1.  Slow  occasional  dilatation  by  bougies.  2.  Rapid  continu- 
ous dilatation  by  the  retained  catheter.  3.  Forcible  dilatation  by  expand- 
ing instruments.  4.  Division  from  within.  5.  Division  from  the  perineum. 
6.  Electrolysis. 

1.  Intermittent  dilatation  may  be  carried  out  with  catheters  or 
bougies,  the  latter  being  the  better  instruments  because  stronger,  for  they 
have  no  eyes.  Bougies,  like  catheters,  may  be  either  soft  and  flexible,  or 
made  of  metal  and  rigid.  In  the  great  majority  of  cases  soft  instruments 
are  preferable,  not  merely  in  the  hands  of  the  unskilful  but  in  those  of  the 
skilful  also,  for  they  cause  much  less  pain  and  irritation,  as  any  one  may 
prove  upon  himself,  are  much  less  liable  than  rigid  instruments  to  make 
false  passages,  and  frequently  find  their  way  easily  when  a  metal  sound 
hitches  in  some  tortuous  deviation  of  the  canal.  An  instrument  passed  upon 
himself  by  a  patient  should  always  be  flexible.  Soft  catheters  are  of  two 
sorts,  English  and  French.  Both  are  made  of  linen  or  silk,  impregnated 
with  some  elastic  waterproof  material  which  takes  a  high  polish  ;  and  both 
are  softened  by  heat ;  but  the  English  instrument  when  cold  is  tolerably 
stiff  and  retains  any  shape  given  to  it  when  hot,  and  has  the  cylindrical  shape 
and  blunt  end  of  the  silver  catheter  (Fig.  255),  whilst  the  French  instru- 
ment is  always  quite  flexible  and  has  a  point  shaped  as  in  Fig.  256.  A  good 
French  instrument  is  smooth  and  polished,  free  from  cracks,  and  tapers 
gently  (not  suddenly)  to  the  bulb,  which  is  relatively  small  and  long;  and 
when  its  point  is  strongly  curved  by  the  finger  it  does  not  crack,  but  rises 
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up  well  when  released.  French  bougies,  containing  a  lead  stylet  reaching 
two  to  three  inches  from  the  point,  are  very  useful  for  purposes  of  dilatation, 
but  even  when  thus  loaded  they  sometimes  fail  for  want  of  backbone.  It 
may  be  said,  however,  that  French  instruments  should  always  be  tried  ;  if  a 
stouter  instrument  is  required  we  can  turn  to  the  English  catheter,  and  we 
take  this  also  when  we  wish  to  curve  it  specially. 

Catheterization  is  best  practised  with  the  patient  lying  flat  on  his  back, 
with  his  legs  slightly  separated  ;  he  is  more  under  control  in  this  position, 
but  sometimes  an  instrument  slips  in  more  easily  when  a  patient  stands  with 
his  back  against  a  wall.  The  surgeon  stands  on  the  left  side  of  a  recumbent 
patient ;  sits  in  front  of  one  standing.    To  pass  a  rigid  instrument,  hold  it 

Fig.  255. 


Sir  H.  Thompson's  catheter.    It  is  exactly  one-half  the  real  size.    The  axis  at  the  point  forms  a  little 
more  than  a  right  angle  to  that  of  the  shaft. 

(warmed  and  oiled)  in  the  right  hand,  with  its  shaft  over  the  fold  of  the 
left  groin  and  its  point  toward  the  penis,  which  is  raised  by  the  left  hand 
and  drawn  on  to  the  bougie ;  the  right  hand  now  carries  the  instrument  in 
toward  the  mid-line,  keeping  the  handle  close  to  the  belly  wall,  but  all  the 
while  pushing  the  point  gently  on  toward  the  perineum — the  penis  being 
still  drawn  on  to  the  catheter  ;  the  handle  having  reached  the  mid-line  and 
the  point  having  been  passed  as  far  as  jiossible  into  the  perineum,  the  right 


Fig.  256. 


Catheter  d  boule,  made  of  soft  and  elastic  India-rubber. 

hand  is  raised  and  the  handle  of  the  catheter  carried  slowly  down  between 
the  legs  and  in  the  mesial  plane,  the  point  being  still  pushed  steadily  but 
gently  on,  whilst  the  left  fingers  are  transferred  from  the  penis  to  the  peri- 
neum, where  they  often  afford  assistance  by  raising  the  point  of  the  instru- 
ment a  little  (it  seems,  sometimes,  to  get  into  the  fossa  of  the  bulb  below  the 
opening  in  the  triangular  ligament)  ;  the  bladder  will  thus  be  reached. 

At  first  the  tip  of  the  catheter  should  run  along  the  floor  of  the  urethra 
to  avoid  the  locuna  magna,  a  large  follicle  in  the  roof  about  1$  inches  from 
the  meatus,  which  might  catch  a  small  instrument;  but  after  this  the  point 
should  be  kept  close  to  the  roof,  as  it  is  the  smoothest  and  most  fixed  part 
of  the  channel — false  passages  rarely  start  from  it — and  it  is  least  likely  to 
be  torn  in  falls  on  the  perineum. 

Some  difficulty  is  very  common  in  passing  the  triangular  ligament,  and  a 
little  pain  is  often  caused  here,  if  anywhere.  A  finger  in  the  rectum  is 
often  of  great  use  in  keeping  the  point  in  the  mid-line,  raising  it  toward  the 
roof,  and  guiding  it  to  the  apex  of  the  prostate.  Thompson  states  that  the 
curve  of  the  fixed  portion  of  the  urethra  is  0.3  of  a  circle,  3.25  inches  in 
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diameter ;  but  this  curve  is  sharper  in  thin  than  in  stout  persons,  and  in 
children  the  elevation  of  the  bladder  produces  a  greater  curve  of  the 
urethra. 

An  English  soft  catheter  is  passed  like  a  silver  one.  A  French  one  is 
introduced  with  a  slight  twirling  movement  of  the  finger  and  thumb  whilst 
the  penis  is  gently  stretched  and  straightened;  the  bulb  finds  its  own  way 
round  the  curve  of  the  fixed  part.  Before  use,  a  soft  instrument  should 
always  be  passed  through  the  hand  to  see  that  it  is  free  from  cracks  and 
smooth,  and  the  point  of  a  French  instrument  should  be  well  examined,  lest 
a  bit  come  off  in  the  bladder. 

Very  fine  instruments,  known  as  filiform  bougies,  are  made  of  whalebone, 
gum-elastic,  and  catgut,  for  the  treatment  of  very  narrow  strictures. 

Metallic  bougies,  or  sounds  made  of  silver,  or  steel-plated,  are  preferable  to 
those  of  soft  materials,  under  the  following  circumstances:  First,  if  the 
stricture  is  old,  and  very  hard  and  gristly;  secondly,  when  a  stricture  has 
been  dilated  up  to  No.  4  or  5,  as  there  is  then  little  danger  of  making  a 
false  passage;  and  thirdly,  in  cases  where  a  false  passage  has  been  formed, 
which  such  instruments,  as  they  can  be  directed  with  greater  precision,  can 
be  better  made  to  avoid.  The  best  instruments  for  this  purpose  are  the 
conical  steel  bougies,  known  as  Lister's  sounds  (Fig.  257) :  they  are  made  of 
highly  polished  nickel-plated  steel ;  the  point  is  bulbous  and  well  rounded, 


Fig.  257. 


Lister's  probe-pointed  metal  bougie. 


there  is  a  difference  of  three  sizes  between  the  points  and  the  thickest  part 
which  commences  at  the  bend  of  the  instrument,  and  the  disk-like  handle 
gives  great  precision  in  directing  the  point  of  the  instrument.  Owing  to 
the  increase  in  size  of  the  instrument,  it  acts  as  a  true  dilator,  so  care  must 
be  taken  not  to  proceed  too  rapidly  through  the  scale  of  instruments,  lest 
severe  pain  and  urethral  irritation  be  produced.  If  there  be  more  than  one 
stricture,  a  Lister's  sound  may  be  of  use,  as,  owing  to  the  constriction  be- 
yond the  point,  it  may  not  be  held  tightly  by  the  first  stricture  after  the 
bulb  has  passed  it. 

Now,  as  to  the  use  of  these  instruments  in  dilatation  of  a  stricture  on 
the  intermittent  plan  :  general  treatment  having  been  attended  to — we  must 
proceed  with  a  French  bougie  first,  just  as  if  we  were  searching  for  a  stric- 
ture, and  carefully  and  systematically  probe  about  all  over  the  face  of  any 
obstruction  we  may  meet  with,  and  using  successively  smaller  instruments 
until  one  slips  through  ;  if  this  is  not  tightly  gripped,  it  may  be  withdrawn, 
and  the  next  size  larger  quickly  substituted.  Some  surgeons  like  to  leave 
an  instrument  in  a  stricture  for  a  few  minutes  or  even  an  hour  or  two,  but 
Sir  H.  Thompson  says  that  the  effects  of  continuous  dilatation  do  not  begin 
so  soon  as  this,  and,  regarding  such  treatment  as  the  above  as  merely  irri- 
tating, advises  the  immediate  withdrawal  of  the  instrument.  It  is  thought 
by  some  that  in  cases  of  tight  stricture,  the  occasional  insertion  of  an  instru- 
ment into,  but  not  through,  the  narrowing  will  ultimately  overcome  the 
difficulty :  it  does  yield  sometimes,  but  whether  as  a  result  of  the  treat- 
ment is  doubtful.  Once  the  point  of  an  instrument  is  know7n  to  be  in  a 
stricture  by  that  "  gripping  "  which  the  hand  soon  gets  to  know,  it  may  be 
pushed  on  steadily,  and  the  back  of  a  French  instrument  may  be  strengthened 
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if  necessary  by  a  stylet  of  some  kind,  or  a  stouter  instrument  may  be  used. 
Should  it  be  necessary  to  have  recourse  to  very  fine  instruments,  it  will 
generally  be  best  not  to  withdraw  one  that  may  be  passed,  but  to  begin 
dilatation  by  tying  it  in  (see  below). 

Twice  or  thrice  a  week  instruments  are  thus  introduced — one  or  two  sizes 
being  gained  each  time.  Dilating  too  fast  generally  turns  out  the  slowest 
way,  for  rigors,  hemorrhage,  urethritis,  retention,  peri-urethral  abscess, 
orchitis,  or  other  complications,  result  and  stop  the  treatment. 

2.  Continuous  Dilatation. — If  a  small  catheter  is  retained  in  the  bladder 
for  two  or  three  days,  the  stricture  suppurates  and  dilates  remarkably — just 
as  the  lachrymal  duct  from  the  presence  of  a  style.  This  method  of  cure  may 
be  attempted  when  the  stricture  is  very  hard  and  gristly,  or  very  difficult  to 
pass,  or  complicated  by  false  passages.  The  catheter  should  be  of  gum- 
elastic,  and  retained  by  tying  on  each  side  to  a  bundle  of  pubic  hair.  It 
should  be  removed  in  two  or  three  days,  and  a  larger  catheter  passed  and 
subsequently  introduced  often  enough  to  keep  up  the  dilatation.  In  some 
cases  it  may  be  impossible  to  introduce  even  a  small  catheter;  but  if  a  small 
filiform  bougie  only  can  be  passed,  it  should  be  tied  in  for  twelve  or  twenty- 
four  hours;  the  urine  will  find  its  way  along  the  side  of  the  bougie,  and  at 
the  end  of  that  time  a  small  gum-elastic  catheter  will  usually  pass.  But  the 
continued  presence  of  the  catheter  is  liable  to  cause  so  great  an  amount  of 
irritation  that  it  cannot  always  be  borne,  even  with  the  aid  of  opium.  And 
the  presence  of  the  catheter  in  the  bladder,  or,  rather,  the  air  to  which  it 
gives  such  ready  entrance,  often  causes  decomposition  of  the  urine  and 
cystitis,  if  this  treatment  be  prolonged  for  more  than  three  or  four  days. 

It  is,  however,  often  very  valuable  when  much  difficulty  has  been  expe- 
rienced in  introducing  the  first  instrument.  The  complications  are  the 
same  as  in  intermittent  dilatation,  but  cystitis  and  perineal  abscess  are  more 
frequent. 

3.  Forcible  Dilatation. — The  goodh  effects  of  the  bougie  are  owing  to 
the  stimulus  of  gentle  pressure.  To  accelerate  the  cure,  various  p  ans  have 
been  proposed  for  effecting  dilatation,  with  or  without  actual  laceration  or 
splitting  of  the  stricture.  Such  are  the  instruments  of  Wakley,  Holt, 
Thompson,  and  Hill.    That  in  most  general  use  is 

Holt's  Adaptation  of  Perreve's  Instrument. — This  consists  of  a  staff  (Fig. 
258)  formed  of  two  blades,  A  and  b,  joined  at  the  smaller  extremity  c,  and 


Fig.  258. 


R 

Holt's  stricture  dilator. 


capable  of  diverging  by  means  of  a  screw,  d,  at  the  handle.  Between  them 
is  a  directing-rod,  E,  and  on  this,  between  the  two  separate  blades,  a  dilating 
tube,  F,  can  be  passed  down  to  and  within  the  stricture,  after  the  staff  in  its 
closed  condition  has  been  passed.  The  directing-rod,  e,  may  be  made 
hollow,  with  an  opening  at  the  back  of  the  curve  of  the  dilator,  and  fitted 
with  a  stylet  (Smyly).  The  urine  will  flow  through  it,  showing  when  it  has 
reached  the  bladder. 

First,  the  permeability  of  the  canal,  and  the  gauge  of  a  sound  that  will 
fit  the  orifice  of  the  urethra,  should  be  ascertained.  A  dilating  tube  of  the 
same  size  is  then  chosen,  and  a  screw  in  the  handle,  d,  is  set  at  such  a  dis- 


760 


DISEASES  OF  THE  URINAKY  ORGANS. 


tance  as  to  let  the  dilating  tube  pass,  but  not  to  allow  the  urethra  to  he 
stretched  further.  The  instrument  is  then  introduced  closed.  When  the 
bladder  is  reached,  the  dilating  tube  is  pushed  home  quickly,  so  as  to  split 
as  well  as  dilate  the  stricture.  The  dilator  is  a  little  rotated,  to  insure  sepa- 
ration of  the  split,  and  then  withdrawn ;  a  catheter  introduced  to  draw  off 
the  water,  and  the  patient  sent  to  bed,  with  directions  to  take  every  four 
hours  two  grains  of  quinine  and  t^x  of  laudanum.  A  large  soft  catheter 
should  be  introduced  once  a  day  for  a  week,  and  then  occasionally  to  keep 
the  passage  open. 

These  instruments  should  not  be  used  if  the  patient  show  any  symptoms 
of  interstitial  nephritis,  for  which  every  stricture  patient  should  be  carefully 
examined  both  before  and  during  treatment.  Many  deaths  have  resulted 
from  shock  and  suppression  of  urine  after  this  operation.  On  the  other 
hand,  many  strictures  of  a  purely  spasmodic  or  inflammatory  character  have 
been  treated  unnecessarily  by  immediate  dilatation. 

Division  of  the  stricture  may  be  performed  either  from  within  the  urethra — 
internal  urethrotomy ;  or  from  the  perineum — external  urethrotomy. 

4.  Internal  urethrotomy  is  by  some  regarded  as  the  safest  and  best 
treatment  of  all  strictures,  safer  than  dilatation  ;  others  cut  cases  of  so-called 
resilient  stricture,  which  are  quickly  dilated,  but  as  quickly  contract ;  also 
cases  in  which  the  urethra  is  very  irritable  and  rigors  frequent.  It  may  be 
performed  in  two  ways,  either  by  dividing  the  stricture  from  before  back- 
ward or  behind  forward.  In  the  first  method  it  is  only  necessary  that  the 
urethra  should  be  capable  of  admitting  a  fine  filiform  bougie,  but  in  the 
second  the  stricture  must  be  dilated  up  to  No.  5  or  No.  6,  for  the  bulbous 
end  of  the  instrument  in  which  the  knife  is  ensheathed  has  to  be  first  passed 
through  the  stricture. 

Strictures  of  the  urethra  used  to  be  divided  from  before  backward  without 
a  guide,  and  instruments  for  that  purpose  were  described  in  the  last  edition 
of  this  work.  The  practice  itself,  however,  was  so  haphazard  and  the  results 
so  disastrous  that  it  has  been  abandoned.  The  best  guide  to  the  bladder 
consists  of  a  fine  filiform  bougie,  aptly  termed  a  ferret  or  bougie  conductrice, 
provided  with  a  male  screw  at  the  end,  by  means  of  which  it  can  be  con- 
nected with  the  urethrotome.  The  best  urethrotome  for  this  purpose  is  that 
of  Berkeley  Hill,  which  is  a  combination  of  a  dilator  and  a  urethrotome 
(Fig.  259) ;  it  consists  of  a  split  sound  about  the  size  of  a  No.  2  or  3  catheter. 
The  two  halves  of  the  sound  can  be  separated  by  passing  between  them  a 
wedge,  sliding  in  slots,  which  effectually  prevents  its  passing  from  the  proper 
course ;  within  this  wedge  a  knife  lies  ensheathed,  and  by  pressing  on  a 
button  at  the  hilt  of  the  instrument  it  may  be  made  to  project.  The  con- 
ducting bougie  is  first  passed  into  the  bladder  and  the  split  sound  is  then 
screwed  on  to  it  and  passed  forward  through  the  stricture,  whilst  the  bougie 
coils  up  in  the  bladder ;  the  wedge,  containing  the  hidden  knife,  is  passed 
along  the  instrument  until  it  meets  with  the  obstruction,  and  then,  by  press- 
ing a  button  in  the  top  of  the  instrument  the  knife  is  projected  and  the 
stricture,  tensely  stretched  by  the  wedge,  is  divided  ;  the  knife  should  be 
sheathed  at  once  and  the  wedge  passed  on  ;  if  it  meet  with  no  further  obstruc- 
tion the  instrument  may  be  withdrawn ;  but  if  it  is  again  obstructed  the 
knife  must  be  once  more  projected;  by  these  precautions  the  urethra  is  cut 
only  opposite  the  stricture,  and  no  further  injury  is  inflicted  than  is  abso- 
lutely necessary.  The  stricture  is  divided  on  the  floor  of  the  urethra.  Some 
operators  like  Teevan's  modification  of  Maisonneuve's  urethrotome,  an  in- 
strument similar  in  principle  to  Hill's. 

Division  of  the  stricture  from  behind  forwards  may  be  done  by  means  of 
Giviale's  urethrotome,  an  instrument  with  a  bulbous  extremity  within  which 
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a  knife  is  contained  ;  the  stricture  must  be  dilated  up  to  No.  5  or  sufficiently 
wide  to  admit  the  bulb  of  the  instrument.  The  bulb  being  passed  beyond 
the  stricture,  the  knife  is  projected  against  the  floor  of  the  urethra,  and,  as 
the  instrument  is  withdrawn,  the  knife  is  pressed  forcibly  against  the  stric- 
ture. 

After  either  operation  a  full-sized  catheter  should  be  at  once  passed  into 
the  bladder,  but  need  not  be  tied  in.    For  the  next  few  days  it  should  be 
passed  daily,  and  then  every  second  or  third  day  for  three 
or  four  weeks  ;  after  which  time  it  will  suffice  if  the  patient 
continue  to  pass  an  instrument  for  himself  once  every  two        Fig.  259. 
to  four  weeks  ;  a  special  day  should  be  fixed,  that  this  part 
of  the  treatment  may  not  be  forgotten. 

Results. — Division  of  a  stricture  of  the  urethra  like  di- 
latation or  rupture  does  uot  effect  a  permanent  cure  :  unless 
a  catheter  be  passed  at  intervals  the  stricture  will  certainly 
recur.  That  this  is  the  case  is  frequently  seen  in  hospital 
practice,  in  which  patients  after  urethrotomy  are  met  with 
who  state  that  for  a  year  or  two  they  continued  to  pass  an 
instrument,  but,  after  that  time,  thinking  themselves  cured, 
omitted  to  do  so,  and  when,  sooner  or  later,  after  a  time 
difficult  micturition  recurred.  There  are  few  reliable 
statistics  with  regard  to  the  relative  advantages  of  the 
different  operations  for  stricture  of  the  urethra.  As  to 
internal  urethrotomy,  Marcus  Beck  has  collected  from  the 
"Surgical  Reports  of  University  College  Hospital"  the  re- 
sults of  76  operations:  4  died,  one  from  tubercular  disease 
of  kidneys,  lungs,  etc.,  one  from  pleurisy,  one  from  septi- 
caemia, and  one  from  suppurative  nephritis.  Perineal  ab- 
scess occurred  in  8  cases,  extravasation  of  urine  in  1,  and 
epididymitis  in  4.  There  was  hemorrhage  in  5,  and  in  2 
the  patient  was  left  with  permanent  chordee  during  erec- 
tion. 

5.  External  urethrotomy. — Division  of  the  stricture 
from  the  perineum  may  be  done  in  two  ways  according  as 
an  instrument  can  or  cannot  be  passed  through  the  stric- 
ture ;  in  the  first  case  Syme's  operation  of  perineal  section 
may  be  performed,  and,  in  the  second,  the  operation  known 
as  Wheelhouse's,  or  la  boutonniere,  may  be  done. 

Perineal  Section  for  Permeable  Stricture. — Pro- 
fessor Sy  me  (  On  Stricture  of  theUrethra,  1849)  recommended 
this  operation,  not  for  cases  of  impassable  and  complicated 
stricture,  in  which  incision  is  commonly  considered  neces- 
sary, but  for  those  in  which,  although  an  instrument  can  be 
passed,  the  stricture  is  excessively  irritable,  and  resists  the 
common  treatment  by  dilatation,  or  contracts  again  per- 
petually, and  is  wearing  out  the  patient's  health  by  pain, 
rigors,  fever,  etc.,  but  in  which  his  condition  is  such  as  to 
render  an  operation  safe.  Nowadays  cases  with  fistula?  are 
generally  chosen  for  the  external  operation.  The  patient  nnrs urethrotome, 
having  been  put  under  the  influence  of  chloroform,  a 
grooved  director  slightly  curved,  and  small  enough  at  the  curved  portion  to 
pass  readily  through  the  stricture,  but  thicker  in  the  shaft  (Fig.  260),  is 
introduced  and  held  by  an  assistant  so  that  its  shoulder  rests  on  the  face  of 
the  stricture  ;  the  patient  is  then  placed  in  lithotomy  position.  The  surgeon 
now  makes  an  incision  in  the  middle  line  of  the  perineum  over  the  situation 
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of  the  stricture.  It  should  be  about  an  inch  and  a  half  long,  and  extend 
through  all  the  textures  external  to  the  urethra.  The  operator,  then  taking 
the  handle  of  the  director  in  his  left,  and  a  small  straight  bistoury  in  his 
right  hand,  feels,  with  his  forefinger  guarding  the  blade,  for  the  director, 


Fig.  260. 


Syrae's  grooved  director  for  perineal  section, 


pushes  the  point  of  his  knife  into  the  groove  behind  the  stricture,  and  runs 
the  knife  forward  so  as  to  divide  the  whole  stricture.  This,  the  original  plan, 
is  much  more  difficult  than  that  of  leaving  the  shaft  entirely  to  an  assistant, 
feeling  its  shoulder  with  the  left  forefinger,  opening  the  urethra  here  and 
dividing  the  stricture  from  before,  using  a  narrow  blade  and  keeping  a  finger 
on  the  apex  of  the  prostate.  A  full-sized  catheter  should  be  tied  in.  The 
mortality  attending  such  an  operation  must  be  difficult  to  estimate  precisely  ; 
it  will  be  less  in  private  than  in  hospital  practice,  and  in  proportion  as  the 
patients  are  free  from  renal  disease.  Out  of  219  cases  collected  by  Sir 
H.  Thompson,  15  deaths  occurred  within  two  or  three  months  of  operation ; 
and  of  these,  9  were  hospital  cases,  which  proved  fatal  by  pysemia.  This  is 
the  greatest  danger ;  hemorrhage  seems  not  to  be  so  great  a  source  of  risk. 
There  is  an  impartial  summary  of  the  value  of  this  operation  in  Sir  H. 
Thompson's  work  on  "  stricture." 

Wheelhouse's  operation — la  boutonniere — or  opening  of  the  urethra  in 
front  of  the  stricture  and  dividing  this  from  before  backwards  is  requisite  in 
cases  of  stricture,  whether  complicated  with  fistulse  or  not,  when  no  instru- 
ment can  be  passed ;  and  an  operation  similar  to  it  in  principle  may  be 
needed  in  some  cases  of  rupture  of  the  urethra  with  extravasation  of  urine. 
It  is  performed  thus :  The  patient  is  placed  in  the  lithotomy  position,  and 
Wheelhouse's  staff  (Fig.  261)  is  passed  down  to  the  stricture  ;  the  end  of  the 
staff  is  grooved  on  one  side  and  notched  so  as  to  form  a  hook  on  the  other ; 
the  staff  is  first  held  so  that  the  grooved  side  of  the  end  presents  towards  the 
perineum,  and  upon  this  the  surgeon  cuts  so  as  to  open  the  urethra  in  front  of 
the  stricture ;  the  assistant  then  turns  the  staff  round  and  at  the  same  time 
draws  it  up  so  that  the  hook  catches  in  the  upper  end  of  the  incision  by 


Fig.  261. 


Wheelhouse's  staff  and  gorget. 


which  it  may  be  held  upwards  and  the  urethra  steadied ;  the  edges  of  the 
wound  in  the  urethra  are  seized  by  artery  forceps  and  held  aside  so  as  to 
expose  the  strictured  portion  of  the  urethra,  and  every  pit  in  it  must  then 
be  explored  with  a  fine  probe  until  the  passage  through  the  stricture  is  found. 
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Wheelhouse's  hollow  probe  has  the  advantage  that  when  the  bladder  is 
reached  the  urine  will  flow  through  it  and  show  that  it  has  entered  the 
proper  track.  "When  the  opening  has  been  found  and  the  probe  passed  into 
the  bladder  the  stricture  must  be  divided  along  it.  Wheelhouse's  gorget 
(Fig.  261)  or  a  flat  director  should  then  be  passed  along  the  probe  into  the 
posterior  part  of  the  urethra  so  as  to  serve  as  a  guide  for  a  full  sized  catheter, 
which  should  now  be  passed  along  the  urethra  and  into  the  bladder,  where 
it  must  be  retained  for  three  days.  The  stricture  should  be  thoroughly 
divided  and  all  sinuses  laid  open.  The  wound  should  be  cleaned,  mopped 
over  with  a  solution  of  chloride  of  zinc,  and  dusted  with  iodoform  crystals. 

6.  Electrolysis. — Steavenson  and  Bruce  Clarke  have  recently  advocated 
the  treatment  of  strictures  by  this  method,  an  electrode  in  the  form  of  a 
catheter  being  used.  Little  or  no  pain  is  caused,  and  in  slight  cases  the 
patient  can  go  about  during  treatment.  They  stated,  on  the  strength  of 
one  year's  experience,  that  absorption  of  the  inflammatory  tissue  resulted, 
and  that  the  strictures  were  permanently  cured.  This  is  entirely  opposed  to 
current  belief  and  requires  confirmation. 

For  the  present  we  must  adhere  to  the  statement  that  in  whatever  manner 
a  stricture  has  been  treated,  the  bougie  or  catheter  should  still  be  used  at 
intervals  to  prevent  a  fresh  contraction,  which  will  almost  surely  occur  if 
this  precaution  be  neglected. 

In  cases  of  retention  in  which  no  instrument  can  be  passed,  it  is  usually 
best  to  perform  Cock's,  or  some  other  palliative  operation,  in  place  of 
Wheelhouse's,  reserving  the  stricture  for  subsequent  treatment. 

Accidents  after  Urethrotomy  and  Catheterism. — The  introduction 
of  instruments  into  the  urethra  for  the  treatment  of  stricture  or  other  pur- 
poses is  liable  to  be  followed  by  various  accidents,  often  of  a  dangerous 
character. 

Hemorrhage  may  follow  the  introduction  of  a  catheter,  but  is  more  fre- 
quently met  with  after  the  operation  of  internal  urethrotomy,  owing  to  the 
urethra  being  too  freely  divided  ;  an  ice-bag  to  the  perineum,  or,  if  it  be 
severe,  pressure  on  the  perineum,  will  restrain  it. 

Perineal  abscess  may  follow  urethrotomy,  and  is,  usually,  owing  to  a  too 
free  section  of  the  urethra ;  a  little  urine  escapes  from  the  urethra,  between 
it  and  the  ejaculator,  and  excites  suppuration,  which  tends  to  spread  forward 
toward  the  root  of  the  penis.  An  abscess  should  be  opened  as  soon  as 
detected. 

Extravasation  of  urine  has  been  met  with  in  some  cases  of  internal  ure- 
throtomy;  it  is  usually  quite  local  in  the  perineum. 

Orchitis  sometimes  occurs  after  operation  on  the  urethra  or  after  the  pass- 
age of  a  catheter;  in  the  latter  case  it  is  due  to  excessive  violence,  the  use 
of  too  large  instruments — i.  e.,  too  rapid  dilatation,  to  exertion  on  the  part 
of  patient  too  soon  after  the  passage  of  an  instrument.  Further  irritation 
of  the  urethra  must  be  avoided,  and  the  testicle  treated  as  usual  (see 
Orchitis). 

Rigors  are  very  alarming  complications  of  operations  on  the  urethra ; 
when  there  is  no  disease  of  the  kidneys  they  usually  subside  without  causing 
any  serious  consequences  beyond  severe  exhaustion.  They  are  more  liable 
to  follow  the  use  of  metallic  than  of  soft  instruments.  They  occur  more  fre- 
quently after  attempts  to  pass  instruments  through  tight  strictures,  but  may 
occur  after  the  stricture  has  been  dilated  so  as  to  admit  a  full-sized  sound. 
There  appears  to  be  a  peculiar  idiosyncrasy  in  some  patients  which  renders 
them  liable  to  rigors  when  no  signs  of  renal  disease  or  other  obvious  causes 
exist.  There  is  no  constant  relation  between  the  pain  caused  by  the  passage 
of  an  instrument  and  the  liability  to.  rigors.    The  cause  of  them  is  most 
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obscure ;  they  occur  too  quickly  after  the  instrumentation  to  be  due  to  septic 
causes,  and  it  would  appear  that  they  are  due  to  some  reflex  nervous  effect, 
the  mechanism  of  which  is  not  understood.  The  rigor  may  set  in  soon  after 
the  passage  of  the  instrument  or  not  until  many  hours  afterwards,  when  it  is 
often  ascribed  by  the  patient  to  a  chill,  and  certainly  occurs  frequently  in 
relation  with  the  first  act  of  micturition,  which  should  always  be  postponed 
as  long  as  possible,  and  then  performed  in  a  warm  bath.  The  rigor  has  the 
usual  three  stages  (p.  57).  If  the  patient  be  the  subject  of  renal  disease  a 
fatal  issue  may  occur. 

After  the  passage  of  an  instrument  or  an  operation  on  the  urethra  the 
patient  should  avoid  all  exposure  to  chills;  but)  if  a  rigor  occur  he  should 
be  wrapped  up  in  blankets  during  the  cold  stage  and  take  a  glass  of  hot 
brandy  and  water  or  a  cup  of  hot  coffee;  a  full  dose  of  quinine  should  also 
be  administered. 

Suppression  of  urine  is  fortunately  a  rare  complication  of  operations  on  the 
urethra ;  Marcus  Beck  has  shown  that  in  some  cases  of  operation  on  the 
urethra,  when  uncomplicated  by  rigor  or  suppression  of  urine,  blood  has 
been  found  in  the  urine  for  a  few  houi*3,  after  an  interval  between  the  opera- 
tion and  the  onset  of  hematuria,  during  which  the  urine  was  normal. 
These  observations  point  to  the  frequent  occurrence  of  intense  congestion  of 
the  kidney  after  operations  on  the  urethra,  and  in  some  cases,  fatal  from 
suppression  of  urine,  the  kidneys  have  been  found  intensely  congested — a 
condition  which  may  be  looked  upon  as  an  exaggeration  of  what  is  fre- 
quently met  with  in  less  severe  cases.  The  treatment  consists  in  dry- 
cupping  the  loins,  encouraging  the  action  of  the  skin  by  hot-air  baths,  and 
opening  the  bowels  freely  by  a  saline  purge. 

Pycemia  may  be  mentioned  as  a  fortunately  rare  complication :  it  has  fol- 
lowed forcible  dilatation  of  the  urethra  more  frequently  than  division. 

Local  Complications  of  Stricture. 

Urinary  abscess  is  a  frequent  consequence  of  stricture.  Either  a  follicular 
abscess  forms,  spreads  in  the  tissues  close  to  the  urethra,  and  after  a  time 
opens  into  that  canal ;  or  a  peri-urethral  abscess  results  from  absorption  of 
septic  material  from  an  ulcerated  surface ;  or  one  or  two  drops  of  urine 
escape  into  the  areolar  tissue,  in  consequence  of  ulceration  of  the  urethra 
behind  the  stricture,  and  produce  suppuratiou,  the  pus  being  often  dark- 
colored  and  putrid.  It  may  make  its  way  behind  the  pubes,  or  between  the 
bladder  and  rectum  and  point  above  the  pubes,  in  the  groin,  or  even  on  the 
thigh  ;  but  usually  it  produces  a  tumor  in  the  perineum,  around  the  bulb, 
between  it  and  the  ejaculator  in  front  of  the  triangular  ligament. 

Symptoms. — A  patient  with  old  stricture  complains  of  rather  more  dif- 
ficulty in  micturition  than  usual,  and  there  is  some  amount  of  obscure 
swelling  around  the  perineal  or  scrotal  urethra.  There  may  be  little  or  no 
pain  and  little  inflammation  for  the  first  24  hours,  after  this  the  swelling  in- 
creases— if  in  the  scrotum,  rapidly  ;  if  in  the  perineum,  it  will  be  deep,  hard, 
and  painful,  but  not  prominent.  Shivering,  hot  skin,  and  dry  tongue  follow. 

Treatment. — The  abscess  should  be  opened  immediately  by  a  free  in- 
cision in  the  median  line  of  the  perineum.  It  will,  in  some  cases,  be 
expedient  to  cut  at  the  same  time  through  the  stricture,  a3  directed  in  the 
last  section,  and  pass  a  catheter  into  the  bladder  (Syme's  operation). 

Extravasation  of  Urine. — This  is  another  consequence  of  old  stricture, 
and  generally  happens  as  follows :  A  patient,  who  has  long  been  laboring 
under  difficulty  of  micturition,  has  a  fit  of  spasmodic  retention  more  ob- 
stinate than  usual.    He  is  repeatedly,  getting  out  of  bed,  and  straining  with 
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Fig.  262. 


all  his  might  to  pass  his  water.  At  last,  during  a  violent  effort,  he  feels 
something  give  way ;  his  painful  sense  of  distention  becomes  immediately 
less,  and  he  thinks  himself  better — perhaps  he  is  now  able  to  make  a  little 
water  by  the  natural  passage,  because  the  stricture  generally  relaxes  when 
it  is  relieved  from  pressure.  But  at  the  time  when  something  seemed  to  yield, 
the  urethra  burst,  and  urine  was  forced  by  the  power  of  the  abdominal 
cles  into  the  areolar  tissue  of  the  scrotum,  perineum,  and  groins.  The 
urethra  usually  gives  way  in  the  membranous  portion,  and  the  urine  gets 
extravasated  beneath  the  deep  layer  of  the  superficial  perineal  fascia ;  from 
the  attachment  of  this  to  the  triangular  ligament,  the  ascending  rami  of  the 
pubes,  and  the  deep  fascia  of  the  thigh,  just  below  Poupart's  ligament,  the 
only  course  open  to  the  urine  is  to  pass  forwards  through  loose  connective 
tissue  of  the  scrotum  along  the  cox-ds  to  the  anterior  wall  of  the  abdomen: 
it  sometimes,  however,  escapes  into  the  ischio-rectal  fossse.  The  patient  soon 
complains  of  a  smarting  or  tingling  about  the  anus  and  perineum.  The  urine, 
which  is  often  putrid  and  always  more  or  less  concentrated  from  long  confine- 
ment in  the  bladder,  speedily  causes  inflammation  and  sloughing;  the  skin 
over  the  infiltrated  parts  displays  a  reddish  blush,  which  is  soon  succeeded 
by  black  spots  of  gangrene;  low  typhoid  symptoms  appear;  the  tongue  be- 
comes brown  and  dry,  the  pulse  fast  and  small,  the  skin  clammy ;  low  mut- 
tering delirium  and  hiccup  come  on  ;  and  the  patient  succumbs,  unless  proper, 
measures  are  taken  for  his  relief.  A  black  spot  on  theglans  penis,  indicating 
that  the  urine  has  penetrated  the  corpus  spongiosum,  is  a  very  bad  sign. 

Treatment. — A  catheter  may  sometimes  be  passed  into  the  bladder  under 
these  conditions,  because,  as  was  observed  above,  the  stricture  generally  re- 
laxes after  the  bladder  is  relieved  from  over-disten- 
tion.  If  this  can  be  done,  the  perineum  must  be 
freely  incised  in  the  mid-line,  and  at  the  same  time 
free  incisions  made  in  any  parts  that  are  swollen  or 
emphysematous,  showing  that  they  have  been  invaded 
by  urine.  Incisions  are  usually  required  on  each  side 
of  the  septum  at  the  most  dependent  part  of  the 
scrotum,  as  well  as  over  the  cord,  in  the  groin,  and 
sometimes  even  in  the  lumbar  or  the  axillary  regions, 
in  all  of  which  parts  the  subcutaneous  tissues  may 
be  invaded  by  the  extravasated  urine,  conducted  by 
the  attachments  and  continuity  of  the  deeper  layer 
of  the  superficial  fascia  of  the  perineum.  In  the 
swollen  cedematous  parts,  especially  the  scrotum, 
these  cuts  appear  alarmingly  large  and  deep.  After 
the  bleeding  from  them  has  ceased  they  should  be 
dusted  with  iodoform  and  covered  with  boracic 
fomentations.  But  if  no  catheter  can  be  passed,  the 
central  perineal  incision  should  open  the  urethra  im- 
mediately in  front  of  the  prostate,  as  advocated  by 
Cock,  that  a  tube  may  be  passed  into  the  bladder ; 
otherwise,  the  urine  may  escape  through  circuitous 
routes  in  the  subcutaneous  tissue,  favoring  sloughing, 
and  possibly  leaving  perineal  fistulse. 

Fistula  in  perineo  (or  urinary  fistula)  signifies  a 
sinuous  and  suppurating  opening  from  the  perineum 
into  the  urethra,  through  which  the  urine  dribbles 
when  the  patient  makes  water.  It  is  a  frequent  con- 
sequence of  urinary  abscess  and  extravasation.  There  may  be  only  one 
fistula,  or  several  openings  form,  through  which  urine  spurts  as  from  the  rose 
of  a  watering-pot,  very  little  coming  per  urethram. 


A  stricture  at  the  commence- 
ment of  the  bulbous  urethra  ; 
and  false  passages,  one  of  which 
leads  into  an  abscess  around 
the  membranous  portion. 


766 


DISEASES  OF  THE   URINARY  ORGANS. 


Treatment. — The  first  and  most  essential  measure  is  to  dilate  fully,  or 
otherwise  deal  with  any  strictures  that  exist,  and  to  teach  the  patient  to 
draw  off  his  urine ;  for  urine  always  dribbles  by  the  side  of  a  catheter  tied 
in,  and  it  is  essential  to  success  in  many  cases  that  not  a  drop  shall  pass 
through  the  fistulse.  When  this  has  been  done,  a  fistula  usually  heals ; 
should  it  not  do  so,  it  may  be  stimulated  to  granulate  by  injections  of  strong 
solutions  of  arg.  nit.,  or  by  passing  a  heated  wire  or  the  galvanic  cautery 
into  it ;  but  in  really  bad  cases,  it  is  often  best  at  once  to  perform  Sy rue's 
operation  (p.  761),  or,  if  no  staff  can  be  passed,  Wheelhouse's  (p.  762). 

Sometimes  there  is  a  blind  fistula  in  perineo — that  is,  a  narrow  fistula 
opening  into  the  urethra,  but  not  externally.  It  is  occasionally  inflamed 
and  tender,  and  may  be  felt  as  a  small  tumor  in  the  perineum.  It  is  attended 
with  more  or  less  discharge  from  the  urethra.  The  treatment  consists  in 
laying  the  tumor  open,  and  dilating  any  stricture  that  exists. 

A  fistulous  communication  may  form  between  the  urethra  and  rectum — 
gas,  and  sometimes  liquid  feces,  passing  through  the  urethra,  or  urine  by 
the  rectum.  It  is  treated  by  dilating  any  stricture,  and  causing  the  patient 
to  draw  off  his  urine.  If  necessary,  a  heated  wire  may  be  introduced  into 
the  fistula  through  a  rectal  speculum. 

Small  papillomata  rarely  form  within  the  urethra,  and  keep  up  a  gleety 
discharge.  They  are  usually  within  an  inch  of  the  meatus,  and  may  often 
be  seen  by  opening  the  orifice,  or  with  a  short  speculum.  They  should  be 
snipped  off. 

Diseases  of  the  Prostate. 

Acute  inflammation  and  abscess  of  the  prostate  is  generally  a  consequence 
of  acute  gonorrhoea,  but  may  be  caused  by  stricture,  calculus,  or  other 
sources  of  irritation.  The  symptoms  are  :  Sense  of  weight,  pain,  and  throb- 
bing at  the  neck  of  the  bladder,  and  tenderness  of  the  perineum  ;  there  are 
frequent,  violent,' and  painful  efforts  to  make  water,  followed  by  some  pain 
at  the  end  of  the  penis,  when  ihe  bladder  contracts  on  the  tender  prostate; 
there  may  be  a  little  blood  in  the  urine  toward  the  end  of  micturition  in  the 
early  stages  of  the  disease ;  the  gland  feels  swollen,  and  is  tender.  As  the 
disease  subsides,  a  grayish  viscid,  muco-pus  is  voided  with  the  urine.  If 
suppuration  ensue,  all  the  symptoms  become  aggravated  ;  rigors,  fever,  and 
throbbing  pain  in  the  perineum  aud  about  the  rectum,  with  violet  straining 
and  futile  efforts  at  micturition.  The  finger  passed  into  the  rectum  feels  an 
elastic,  tense,  fluctuating  swelling  of  the  prostate,  which  may  burst  into  the 
urethra,  producing  a  considerable  flow  of  pus  during  the  efforts  at  micturi- 
tion, and  relief  of  all  the  symptoms. 

Treatment. — Rest  in  bed ;  leeches  to  the  perineum ;  hot  baths,  fomenta- 
tions, and  poultices ;  morphia  hypodermically  at  night.  If  the  urine  canuot 
be  passed  without  it,  a  small  and  very  flexible  soft  catheter  may  be  intro- 
duced ;  but  it  should  be  avoided  if  possible.  If  an  abscess  point  toward  the 
rectum,  relief  may  be  given  by  puncture  of  the  swelling  from  the  rectum, 
with  a  long  narrow-bladed  knife,  cutting  only  at  the  point ;  but  if,  as  some- 
times happens,  the  pus  makes  its  way  toward  the  perineum,  indicated  by  much 
tenderness  and  brawny  induration  here,  the  surgeon  should  make  a  cautious 
incision  in  the  median  raphe,  and  endeavor  thus  to  let  out  the  pus. 

Chronic  inflammation  of  the  prostate,  with  enlargement  from  interstitial  in- 
filtration, may  be  a  sequel  of  the  acute,  or  the  case  may  be  chronic  from  the 
start.  The  symptoms  are  often  so  like  those  of  stone,  particularly  the  pain 
and  blood  at  the  end  of  micturition  and  aggravation  of  symptoms  by  active 
exercise,  that  the  distinction  can  be  made  only  by  sounding ;  a  glairy  secre- 
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tion  may  escape  from  the  urethra ;  enlargement  and  tenderness  of  the  gland 
are  usually  slight. 

The  treatment  consists  of  rest,  warm  baths,  counter-irritation  of  the  peri- 
neum, attention  to  any  irritant  quality  in  the  urine ;  and  regulation  of  the 
bowels.  Small  doses  of  mercury  and  iodide  of  potassium  are  given,  but  do 
not  seem  to  do  any  good. 

Chronic  abscess  of  the  prostate  is  occasionally  met  with,  usually  in  scrofulous 
subjects.  It  may  be  suspected  if  rigors,  obscure  swelling  in  the  perineum, 
with  an  evident  elastic  enlargement  felt  by  the  finger  in  the  rectum,  and 
tenderness  on  pressure,  follow  the  symptoms  of  inflammation.  The  dorsal 
vein  of  the  penis  is  often  distended  ;  there  may  be  some  oedema  of  the  pre- 
puce, and  semi-erection  of  the  penis  from  pressure  upon  the  prostatic  plexus 
of  veins.  In  such  case,  the  swelling  should  at  once  be  punctured  through 
the  rectum.  If  left  to  itself,  the  abscess  may  burst  into  the  rectum  or  the 
urethra,  which  latter  circumstance  will  be  indicated  by  a  sudden  discharge 
of  pus  with  the  urine  and  a  stinging  pain,  and  usually  more  or  less  hemor- 
rhage accompanying  the  discharge  of  the  last  few  drops.  If  the  signs  of 
its  having  opened  into  the  urethra  are  present,  no  opening  should  be  made 
through  the  rectum  or  perineum,  lest  a  urinary  fistula  ensue.  If  the  case  is 
chronic  and  the  habit  scrofulous,  quinine  and  tonics,  and  small  doses  of 
cubebs  as  a  stimulant  to  the  parts,  will  be  of  service. 

Chronic  Enlargement,  or  Hypertrophy  of  the  Prostate. — The 
prostate  is  a  circular  involuntary  sphincter  to  the  neck  of  the  bladder,  and 
assists  in  expelling  the  seminal  fluid  ;  it  contains  many  mucous  glands  and 
follicles,  intermixed  with  the  muscular  fibres,  which  are  directly  continuous 
behind  with  the  circular  fibres  of  the  bladder,  and  in  front  with  the  mus- 
cular layer  round  the  urethra.  It  contains,  further,  a  small  utricle  (sinus 
pocu/aris) — the  male  homologue  of  the  uterus — at  the  mouth  of  which  the 
ejaculatory  ducts  open. 


Fig.  2G3 


Fig.  264. 


Cyst  of  the  prostate,  projecting 
like  a  third  lobe  into  the  bladder 
cavity,  from  the  King's  College 
Collection. 


The  affection  now  treated  of  is  almost  peculiar  to  advanced  life,  and  con- 
sists in  hypertrophy  of  the  muscular,  and  incidentally  of  the  glandular, 
structure. "  Sir  H.  Thompson  has  never  seen  a  case  before  the  age  of  fifty- 
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four ;  it  usually  begins  between  fifty-seven  and  sixty,  and  if  a  man  escapes 
till  he  is  sixty-five,  he  will  either  escape  altogether,  or  suffer  but  slightly. 
It  is  not,  as  has  been  supposed,  a  senile  change,  for  the  prostates  of  many 
old  men  do  not  hypertrophy.    The  causes  of  the  change  are  unknown. 

The  increase  may  be  little  more  than  the  ordinary  size  of  the  gland,  or 
may  be  as  large  as  a  man's  fist.  It  may  affect  the  whole  organ,  especially 
the  lateral  lobes,  pretty  uniformly — in  which  case  the  prostatic  portion  of 
the  urethra  is  lengthened  ;  or  it  may  affect  one  side  more  than  the  other, 
and  then  the  canal  will  be  tortuous ;  or  the  so-called  middle  lobe,  lying 
between  the  ejaculatory  ducts  and  the  urethra,  which  does  not  normally 
exist,  may  enlarge — either  alone,  or  with  the  lateral  lobes — and  form  a  more 
or  less  pedunculated  projection  at  the  very  orifice  of  the  urethra,  acting  like 
a  ball-valve,  and  causing  a  most  serious  impediment  to  the  issue  of  the  urine 
(see  Fig.  264).  Enlargement  may  be  due,  not  only  to  an  increase  of  the 
organ  generally,  but  also  to  the  development  of  one  or  many  tumor-like, 
encapsuled  masses  of  muscle  and  gland-tissue,  analogous  to  fibro-myomata 
of  the  womb.  One  or  more  of  these  masses  may  be  developed  alone — either 
projecting  as  a  pedunculated  tumor  or  contained  wholly  within  the  prostate, 
capable  of  enucleation,  and  constituting  the  whole  disease ;  or  they  may 
coexist  with  general  hypertrophy.  By  these  changes  the  prostatic  portion 
of  the  urethra  may  be  lengthened,  twisted,  obstructed  narrowed,  or  expanded 
into  a  sort  of  pouch,  which  may  communicate  with  cavities  formed  by  the 
dilated  ducts  of  the  gland  and  containing  calculi.  Large  size  of  the  pros- 
tate does  not  imply  obstruction.  Hypertrophy  of  the  muscular  fibres,  at 
and  near  the  trigone,  may  produce  a  transverse  bar  at  the  neck  of  the 
bladder. 

The  symptoms  which  the  patient  describes  are  slowness  and  difficulty  in 
making  water,  sense  of  weight  in  the  perineum  and  tenesmus ;  so  that  he 
often  believes  he  has  internal  piles.  In  the  next  place,  the  bladder  becomes 
irritable,  and  the  calls  to  make  water  become  more  frequent  both  by  day 
and  night,  but  particularly  by  night,  and  in  the  morning  immediately  after 
rising.  Then,  as  the  patient  cannot  empty  the  organ  completely  in  conse- 
quence of  the  tumor,  an  increasing  quantity  of  urine  remains  behind,  and 
micturition  becomes  more  and  more  frequent,  while  the  bladder  rises  above 
the  pubes.  The  patients  now  often  complain  that  urine  escapes  from  them 
during  sleep  or  some  violent  effort;  also  that  the  stream,  which  is  of  fair 
size,  falls  straight  from  the  penis,  and  is  stopped  altogether  by  straining.  So 
far  the  urine  is  clear.  Now  a  fit  of  complete  retention  may  ensue,  brought 
on,  perhaps,  by  exposure  to  cold,  or  sexual  excitement ;  for  this  or  some 
other  reason  a  catheter  is  passed,  without  due  precautions  as  to  cleanliness, 
the  causes  of  decomposition  are  conveyed  into  the  bladder,  and  the  retained 
urine  putrefies.  This  appears  to  be  the  commonest  way  in  which  putrefac- 
tion is  induced,  but  sometimes  it  cannot  be  thus  accounted  for.  Its  onset 
greatly  aggravates  the  patient's  sufferings,  for  acute  cystitis  is  excited  by  the 
ammoniacal  urine,  and  not  uncommonly  the  septic  inflammation  extends 
rapidly  up  to  the  kidneys,  leading  to  fatal  pyelonephritis  (p.  750).  If  this 
is  escaped,  the  cystitis  becomes  chronic,  and  the  urine  is  loaded  with  muco- 
pus.  What  with  the  frequent,  painful  straining  of  cystitis,  and  over-disten- 
tion  of  the  bladder,  constant  dribbling  of  offensive  urine,  and  soreness  of  the 
urethra  from  catheterization,  the  patient's  life  becomes  miserable  in  the 
extreme ;  death  occurs  from  exhaustion,  septic  poisoning,  or  acute  suppu- 
rative interstitial  nephritis. 

Above  the  pubes  the  bladder  is  found  more  or  less  distended.  On  exami- 
nation by  rectum  the  surgeon  ascertains  the  existence  of  prostatic  enlarge- 
ment, uniform  or  unilateral,  except  in  cases  limited  to  the  middle  lobe,  or 
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those  of  small  tumor  projecting  into  the  urethra  ;  in  these,  on  using  the 
catheter,  he  finds  an  obstruction  at  the  neck  of  the  bladder.  After  the 
patient  has  voided  all  the  urine  he  can,  and  is  convinced  that  he  has  emptied 
his  bladder,  the  catheter  will  relieve  him  of  a  further  quantity,  varying  from 
a  few  ounces  to  two  or  three  pints :  the  amount  should  be  noted,  and  also  the 
character  of  the  urine. 

Treatment. — This  is  palliative  only.  The  patient  should  avoid  irregular 
habits,  fatigue,  and  exposure  to  cold.  The  bowels  must  be  kept  easy  by  diet 
or  mild  laxatives,  so  that  there  may  be  no  straining  at  stool ;  irritation  of 
the  bladder  must  be  alleviated  by  the  measures  indicated  in  the  next  sec- 
tion ;  and  occasional  fits  of  pain  or  congestion,  by  leeching,  and  rest  in  the 
recumbent  posture  with  the  foot  of  the  couch  or  bed  slightly  raised. 

But  the  chief  means  of  treating  prostatic  hypertrophy  is  the  catheter : 
with  it  we  endeavor  to  prevent  dilatation  of  the  bladder,  and  that  increased 
frequency  of  micturition,  especially  nocturnal,  which  is  so  great  a  trouble. 
Its  use  should  be  commenced  so  soon  as  it  is  found  that  there  are  three  or 
four  ounces  of  residual  urine,  or  earlier  if  the  patient  is  suffering  from 
increased  frequency.  It  is  usually  sufficient  to  pass  the  instrument  once  a 
day — the  last  thing  at  night — with  four  to  six  ounces  of  residual  urine, 
twice  with  six  to  eight  ounces,  thrice  with  eight  to  twelve.  In  severe 
cases,  all  urine  must  be  drawn  off  by  catheter.  When  two  pints  or  more 
are  found  in  the  bladder,  it  is  advised  not  to  withdraw  more  than  half  at 
first,  but  to  remove  the  whole  in  the  course  of  two  or  three  days,  the  patient, 
if  possible,  being  kept  recumbent ;  for  the  sudden  removal  of  a  large  quan- 
tity of  urine  from  the  bladder  allows  its  vessels  to  become  intensely  con- 
gested, hemorrhage  is  not  uncommon,  and  the  urine  may  become  cloudy 
from  vesical  catarrh.  Similarly,  the  abdominal  veins  become  congested,  and 
fatal  syncope  has  followed  the  sudden  removal  of  several  pints  of  urine  from 
patients  in  the  upright  position.  To  avoid  the  dangers  of  septic  urine  referred 
to  above,  all  catheters  should  be  scrupulously  cleaned  before  use;  for  soft 
instruments  thymol  or  boracic  lotion  for  washing,  and  salicylic  cream  or 
eucalyptized  olive  oil  for  lubricating,  are  perhaps  the  best.  Carbolic  lotion 
can  be  used  for  metal  instruments.  As  the  best  instrument  to  use,  there  is 
no  doubt  that  in  the  great  majority  a  coudee  or  elbowed  gum  catheter  (Fig. 
265)  made  on  silk  webbing,  which  is  very  flexible,  and  No.  8  or  9  in  size,  is 


Fm.  265. 


Mercier's  coudee,  or  elbowed  catheter. 


the  best;  its  ruptured  point  rides  over  an  enlarged  middle  lobe — abi-coudee 
is  rarely  required.  If  this  does  not  answer,  a  catheter  a  bovle  (Fig.  256)  of 
the  same  size  may  be  tried,  a  spiral  motion  being  given  to  the  point  as  it  is 
pushed  on  ;  or  an  English  gum  catheter,  which  has  been  kept  upon  a  stylet 
much  over-curved,  so  that  when  the  stylet  is  withdrawn  and  the  instrument 
passed,  its  point  curls  up  against  the  roof  of  the  urethra,  especially  as  the 
handle  is  -depressed  between  the  legs.  Another  device  is  to  pass  a  well- 
curved  English  gum  catheter  on  its  stylet  down  to  the  obstruction,  and  then 
to  wit  lid  raw  the  stylet  a  little,  and  thus  tilt  up  the  point  strongly.  Occa- 
sionally, a  14-inch  strongly  curved  silver  catheter  answers  best. 

At  the  commencement  of  catheter  life,  the  surgeon  should  use  the  instru- 
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ment,  and  the  patient  should,  if  possible,  remain  at  rest  until  he  has  been 
well  trained  in  passing  the  catheter  upon  himself,  and  in  keeping  it  clean. 

It  is  not  always  possible  to  empty  the  bladder  with  a  catheter,  for  when 
one  or  more  large  sacculi  protrude  from  it  they  do  not  contract. 

Whenever  the  urine  is  foul,  the  bladder  should  be  regularly  washed  out 
with  some  antiseptic,  such  as  permanganate  of  potash,  boracic  acid,  or  iodo- 
form suspended  in  mucilage.  Morphia  at  night  to  procure  rest  is  often 
invaluable,  due  regard  being  had  to  digestion  and  bowels. 

A  few  cases  are  met  with  in  which  the  pain  of  passing  a  catheter  becomes 
so  great  that  relief  must  be  given.  Sir  H.  Thompson,  in  a  few  such  cases, 
has  performed  suprapubic  tapping,  and  inserted  a  silver  tube  with  a  stop- 
cock, which  the  patient  wore  permanently,  and  through  which  he  passed  all 
his  water  with  tolerable  comfort.  Reginald  Harrison  has  employed  a  similar 
method,  only  he  tapped  from  the  perineum  through  the  prostate ;  he  says 
that  after  this  treatment  he  has  seen  the  hypertrophled  gland  shrink,  and 
the  urine  pass  again  by  the  urethra.  When  a  pedunculated  middle  lobe  or 
tumor  projecting  into  the  urethra  can  be  diagnosed,  it  might  be  very  easily 
removed  by  a  median  cystotomy.  Simple  prostatic  tumors  obstructing  the 
way  have  occasionally  been  shelled  out  by  the  pressure  of  the  forceps  in 
lithotomy. 

Calculi  of  the  prostate  are  composed,  like  other  calculous  concre- 
tions on  mucous  membranes,  of  phosphate  of  lime  mixed  with  triple  phos- 
phate, and  may  be  deposited  either  in  the  dilated  urethral  canal  of  an 
enlarged  prostate,  or  in  the  ducts  and  follicles  of  the  gland,  or  in  both.  The 
most  remarkable  instance  of  prostatic  calculus  on  record  is  given  by  the  late 
Dr.  Herbert  Barker,  of  Bedford,  who  kindly  furnished  the  accompanying 
figure.  The  entire  calculus  is  nearly  41  inches  in  length,  and,  at  its  broadest 
extremity,  4|  inches  in  circumference,  and  weighs  1681  grains.    It  is  com- 

Fig.  266. 


Compound  stone  in  prostate  (Herbert  Barker). 


posed  of  twenty-nine  separate  portions,  slightly  adhering  by  conchoidal 
surfaces,  no  doubt  originally  deposited  in  separate  follicles  of  the  prostate, 
and  the  whole  agglomerated  into  one  mass  by  the  absorption  of  the  inter- 
vening tissue. 

The  symptoms  of  these  concretions  are  irritation  of  the  neck  of  the 
bladder  and  difficulty  of  micturition,  as  in  other  cases  of  enlarged  prostate ; 
the  calculi  may  also  be  probably  felt  with  the  sound,  or  by  the  finger  in  the 
rectum.  For  treatment  in  some  cases  it  may  suffice  to  keep  the  urethra  well 
dilated,  so  as  to  favor  spontaneous  escape ;  or  it  may  be  possible  to  remove 
one  or  more  with  the  urethral  forceps  ;  but  should  they  cause  great  irrita- 
tion, abscess,  or  retention  of  urine,  it  will  be  necessary  to  cut  down  on  them 
from  the  perineum,  and  remove  them,  as  was  successfully  done  by  Dr. 
Barker,  in  the  preceding  case. 

Tubercle  of  the  prostate  is  met  with  in  conjunction  with  a  similar 
disease  in  the  testicles,  vesiculse  seminales,  bladder,  or  kidney.  There  is 
irritability  of  the  bladder,  and  the  prostate  may  be  enlarged  and  nodular; 
chronic  abscess  of  the  prostate  may  be  set  up  around  a  tubercular  focus. 
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The  disease  admits  of  nothing  more  than  palliative  treatment,  median  cysto- 
tomy and  drainage  being  the  last  resource. 

Cancer  of  the  prostate  is  very  rare ;  scirrhus  is  more  common  than 
encephaloid  ;  in  the  Path.  Soc.  Trans.,  1882,  I  described  the  only  recorded 
case  of  colloid  degeneration  of  a  prostatic  cancer.  The  symptoms  are  vesical 
irritability,  hematuria,  increasing  obstruction  to  micturition,  great  pain  in 
the  perineum,  radiating  into  the  groins,  and,  later,  cancerous  cachexia; 
the  gland  is  considerably  enlarged,  and  of  stony  hardness.  The  symptoms 
are  nearly  the  same  as  those  of  cancer  of  the  bladder,  and  must  be  relieved 
by  the  catheter  (especially  the  soft  rubber)  and  opium. 

Sarcoma  of  the  prostate  is  even  more  rare. 

Retention  of  Urine. 

The  term  signifies  inability  to  pass  urine  from  the  bladder — presupposing, 
therefore,  that  there  is  urine  to  pass.  It  must  be  carefully  distinguished, 
both  in  theory  and  in  practice,  from  suppression  of  urine,  in  which  no  urine 
is  passed  because  the  kidney  has  ceased  to  secrete,  and,  as  a  consequence,  the 
urea  and  other  urinary  constituents  accumulate  in  the  blood,  and  give  rise 
to  headache,  repeated  attacks  of  vomiting,  and,  after  four  or  five  days,  coma, 
with  or  without  convulsions,  followed  by  speedy  death.  In  retention  there 
is  no  arrest  of  the  functions  of  the  kidney,  which  goes  on  secreting  urine,  but 
owing  to  some  obstruction  to  its  exit  from  the  bladder  it  accumulates  and 
dilates  that  organ,  which  may  be  felt  tensely  distended  above  the  pubes ;  in 
suppression  of  urine,  on  the  other  hand,  the  bladder  is  empty,  or  contains  only 
a  few  drachms  of  urine.  Suppression  is  a  frequent  cause  of  death  in  cases  of 
interstitial  nephritis  in  which  much  of  the  kidney  substance  disappears 
before  a  growth  of  interstitial  fibrous  tissue  (p.  750),  and  operations  on  the 
urethra  or  bladder  are  liable  to  cause  a  reflex  congestion  of  the  kidney,  and 
arrest  the  functions  of  the  secreting  structure  left.  Suppression  occurs  also 
if,  when  one  kidney  is  disabled  from  previous  disease,  a  calculus  becomes 
impacted  in  the  ureter  of  the  other  (p.  687). 

Causes  of  Retention. — These  may  be  functional  or  organic.  Functional 
causes  are  spasm  and  congestion  of  the  urethra,  atony  of  the  bladder  from 
over-distention,  paralysis  of  the  bladder  from  interference  with  its  nerve 
supply,  hysteria  ;  affections  of,  and  painful  operations  on,  the  rectum  (p.  728), 
and  fractures  of  the  lower  extremity,  especially  the  thigh,  often  induce  reten- 
tion reflexly.  Organic  causes  are  a  long  and  adherent  prepuce ;  obstruction 
of  the  urethra  by  calculi  or  foreign  bodies  coming  from  the  bladder  or  intro- 
duced from  without,  or  by  cicatricial  stricture  ;  compression  of  the  urethra 
by  strings  or  rings — which  children  occasionally  place  round  the  penis,  fail 
to  remove  when  swelling  occurs,  and  are  afraid  to  speak  of — by  fractured 
and  displaced  bones,  by  extravasated  blood,  abscesses,  and  tumors,  by  scars 
external  to  the  urethra;  rupture  of  the  urethra;  inflammatory  swelling, 
abscess,  hypertrophy  or  new  growth  of  the  prostate ;  or  by  rupture  of  the 
bladder,  or  tumors  growing  within  it  and  obstructing  the  entrance  to  the 
urethra. 

Complete  retention  coming  on  suddenly,  during  the  course  of  gonorrhoea, 
or  from  any  other  cause,  in  a  man  previously  unused  to  urinary  trouble  in- 
duces the  most  acute  suffering,  already  described  under  "  spasmodic  stric- 
ture." On  the  other  hand,  when  retention  supervenes  more  or  less  gradu- 
ally in  a  patient  who  has  long  suffered  from  stricture,  enlarged  prostate,  or 
some  slowly  increasing  obstruction,  the  symptoms  are  comparatively  slight ; 
not  uncommonly,  indeed,  in  these  cases  the  chief  complaint  is  inability  to 
hold  the  water,  which  escapes  either  continuously  or  very  frequently  in  small 
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quantities — a  state  of  matters  which  should  always  lead  to  an  examination 
of  the  hypogastrium,  where  it  is  more  than  likely  that  the  distended  bladder 
will  be  recognized,  by  sight,  palpation,  and  percussion,  as  a  tumor  shaped 
like  the  gravid  uterus  rising  from  behind  the  pubes  and  reaching  commonly 
to  the  navel,  sometimes  even  to  the  xiphoid  cartilage. 

Diagnosis  of  the  cause  of  retention  in  any  given  case.  The  first 
guide  is  the  age  of  the  patient.  Retention  in  a  child  is  almost  always  due 
either  to  something  constricting  the  penis,  phimosis,  or,  more  often,  to  a 
calculus  impacted  in  the  urethra ;  rarely  to  an  abscess  pressing  on  the 
urethra.  Retention  in  a  man  under  twenty-five  is  due  in  the  great  majority 
of  cases  to  gonorrhoea;  after  this  age,  up  to  fifty-five,  stricture  becomes 
increasingly  frequent  as  a  cause ;  after  sixty,  enlarged  prostate  and  attacks 
of  congestion  of  the  gland  brought  on  by  exposure  or  debauchery  may  be 
expected.  If  the  patient  be  a  woman,  retention  is  probably  hysterical,  but 
retroversion  of  the  pregnant  and  non-pregnant  uterus  and  pelvic  tumors 
must  be  remembered,  stricture  of  the  female  urethra  being  rare,  and  due 
usually  to  healing  of  a  chancre  at  the  meatus. 

A  few  questions  will  often  confirm  a  suspicion  founded  upon  the  above 
considerations,  or  will  point  to  atony  from  over-distention.  Examination 
along  the  line  of  the  urethra  will  reveal  any  impacted  body,  compressing 
scar,  or  swelling,  and  the  prostate  may  be  explored  per  rectum,  though  an 
enlarged  middle  lobe  may  not  thus  be  discovered.  The  bladder  is  never 
paralyzed  whilst  the  lower  limbs  are  normal. 

Treatment. — In  almost  all  cases  this  begins  with  the  attempt  to  pass  a 
catheter ;  but  there  are  two  noteworthy  exceptions.  In  hysterical  retention 
the  use  of  the  catheter  often  leads  to  continuance  of  the  symptoms ;  there  is 
a  deficiency  of  will  in  these  patients  rather  than  of  power — they  can  empty 
the  bladder  if  they  try,  but  they  are  unable  to  try.  Persuasion — but  no 
fuss — anti-hysterical  drugs,  turpentine  stupes  over  the  hypogastrium,  a  warm 
hip-bath  during  which  an  unexpected  cold  douche  is  given,  are  remedies 
which  usually  succeed ;  but  should  the  distention  be  great,  the  catheter  must 
be  used  to  prevent  atony.  In  the  male,  when  the  urethra  is  acutely  inflamed 
and  the  obstruction  is  due  to  swelling  and  spasm,  passing  a  catheter  may 
increase  the  irritation  ;  hence,  when  the  case  is  not  urgent,  the  remedies 
prescribed  under  "Spasmodic  Stricture"  should  be  tried ;  should  they  not 
succeed,  a  No.  5  or  6  soft  catheter  must  be  passed  with  all  possible  gentle- 
ness, slight  pressure  overcoming  the  obstruction.  The  treatment  of  calculus 
or  foreign  body  impacted  in,  or  of  abscess  compressing,  the  urethra,  has  been 
detailed,  but  a  catheter  may  be  necessary  to  diagnose  the  former.  In  all 
other  cases  a  No.  8  or  9  catheter  may  be  introduced  at  once  both  to  relieve 
the  patient  and  to  complete  the  diagnosis.  It  may  meet  with  no  obstruction, 
the  cause  being  functional  and  usually  atony — in  which  case  the  urine  is 
not  forcibly  expelled  and  the  effect  of  respiration  upon  the  stream  is  very 
marked.    Usually  an  obstruction  is  found  in  the  urethra  or  prostate. 

When  a  stricture  of  the  urethra  is  found,  we  must  endeavor  with  catheters 
of  small  size  and  of  various  kinds  to  enter  the  bladder  ;  even  a  filiform  bougie 
tied  in  for  a  few  hours  will  cause  dribbling  of  urine  along  it  and  cause  such 
dilatation  of  the  stricture  that  a  small  catheter  may  be  passed.  In  some 
cases  success  may  follow  distention  of  the  urethra  with  oil  by  means  of  a 
syringe,  a  fine  instrument  being  then  passed  through  the  meatus,  which  is 
clipped  by  the  fingers.  Another  plan  is  to  pass  down  to  the  stricture  a 
large  instrument  having  a  small  eccentric  terminal  opening  through  which 
a  filiform  bougie  works;  by  turning  the  instrument  round  the  whole  face  of 
the  stricture  can  be  systematically  explored.  The  administration  of  chloro- 
form is  very  valuable  in  relaxing  spasm.    When  false  passages  are  present, 
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it  is  well  to  leave  an  instrument  in  each,  in  the  hope  that,  when  they  are 
blocked,  a  catheter  will  enter  the  orifice  of  the  stricture.  In  a  few  cases  the 
endoscope  has  shown  the  opening.  If  no  instrument  can  be  passed  the  sur- 
geon must  decide  whether  to  wait  or  not.  The  symptoms  may  not  be  urgent, 
the  bladder  not  large,  and  some  relief  may  be  obtained  in  a  warm  bath ;  with 
restriction  of  drink  and  diet,  rest,  elevation  of  the  pelvis,  sweating,  purga- 
tion, and  morphia,  it  is  likely  that  success  will  attend  an  attempt  twenty-four 
hours  later.  If  need  for  relief  be  urgent,  we  have  the  choice  between  :  (1) 
Aspiration  of  the  bladder  above  the  pubes ;  (2)  Puncture  of  the  bladder 
through  the  rectum ;  (3)  Opening  the  membranous  urethra  behind  the 
stricture;  and  (4)  AVheelhouse's  operation  (p.  762).  The  latter  is  rarely 
done  for  retention,  because,  when  the  stricture  is  let  alone  for  a  few  days, 
free  from  straining  and  instrumentation,  and  the  patient  is  at  perfect  rest,  a 
stricture  usually  dilates  so  that  an  instrument  can  be  passed,  when  less  severe 
and  difficult  methods  of  treatment  can  be  adopted. 

(1)  Aspiration  above  the  pubes  is  performed  without  previous  incision 
of  the  skiu,  and  with  a  medium-sized  needle,  exactly  in  the  mid-iine  just 
above  the  pubes,  so  that  the  bladder  is  punctured  where  uncovered  by  peri- 
toneum ;  the  point  should  be  directed  backward  and  slightly  downward 
toward  the  sacrum  and  well  into  the  bladder.  Very  little,  if  any,  aspiration 
should  be  used  until  the  needle  is  being  withdrawn,  when  there  is  danger  of 
the  escape  of  putrid  urine  into  the  tissues  outside  the  bladder.  This  opera- 
tion may  be  repeated  once  or  twice  daily,  suitable  general  treatment  being 
employed  meanwhile,  until  the  stricture  becomes  passable :  the  puncture 
should  be  repeated  before  the  bladder  becomes  very  much  distended,  for, 
though  the  opening  is  usually  quickly  closed  by  lymph,  it  may  gape  a  little 
under  tension.  I  have  seen  one  or  two  fatal  cases  from  septic  cellulitis  after 
aspiration. 

(2)  Puncture  through  the  Rectum. — First  clear  the  rectum  by  an 
enema ;  then  place  the  patient  in  lithotomy  position  close  to  the  edge  of  the 
bed ;  have  the  bladder  steadied  above  pubes  and  pushed  down  ;  the  surgeon 
should  then  introduce  the  left  forefinger  into  the  anus,  and  pass  a  special 
long  curved  trocar  and  canula  by  its  side,  the  point  of  the  trocar  being 
withdrawn  slightly  within  the  canula  (Fig.  367);  then  feel  for,  and  make 

Fig.  267. 


Puncture  of  the  bladder  through  the  rectum.    The  position  of  the  hands  should  bo  reversed. 

sure  of,  the  distended  bladder  one-half  inch  behind  the  prostate,  and  exactly 
in  the  middle  line,  protrude  the  trocar  and  push  it  with  a  sharp  thrust  into 
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the  bladder  in  a  direction  toward  the  umbilicus — leaving  the  canula  for 
four-and-twenty  hours  or  more,  according  to  the  requirements  of  the  case. 

The  canula  should  be  tied  in  by  means  of  four  tapes,  of  which  two  are 
carried  in  front  and  two  behind  the  thighs  and  fastened  to  a  waistband,  or  a 
broad  flange  may  be  fixed  by  stitches  to  the  skin.  The  object  in  view  in 
this  method,  as  in  aspiration  of  the  bladder  above  the  pubes,  is,  in  addition 
to  relieving  the  retention,  to  give  rest  to  the  urethra;  it  is,  therefore,  neces- 
sary to  keep  the  canula  in  the  bladder  until  a  catheter  can  be  passed 
through  the  stricture. 

Emphysema,  peritonitis  from  puncture  of  the  peritoneum,  extravasation 
of  urine,  pelvic  cellulitis  and  its  dangers,  may 'follow  ;  a  man  at  University 
College  under  C.  Heath  died  of  hemorrhage  from  the  rectum;  a  fistula  may 
remain  if  the  canula  be  long  retained. 

Opening  the  membranous  urethra  is  often  spoken  of  as  Cock's  operation, 
having  been  strongly  recommended  by  Cock,  of  Guy's.  It  suggested  itself 
to  and  was  performed  by  Sir  A.  Cooper,  who,  when  examining  the  perineum 
in  a  case  of  retention,  felt  a  rush  of  urine  into  the  urethra  as  the  man 
strained.  The  patient  is  placed  in  lithotomy  position,  and  a  finger  point 
passed  into  the  rectum  rests  upon  the  apex  of  the  prostate  and  perhaps  feels 
the  distended  urethra ;  a  bistoury  with  its  back  toward  the  rectum  is  passed 
boldly  into  the  perineal  raphe,  so  as  to  strike  the  urethra  just  above  the 
finger,  and  by  a  cut  upward  to  make  an  incision  in  it  sufficient  to  allow  a 
large  catheter  to  be  passed  into  the  bladder  and  tied  in  for  some  days. 

When  the  obstruction  is  in  the  prostate,  if  there  are  inflammatory  symp- 
toms the  bladder  should  be  emptied  gently  by  catheter  and  the  treatment  of 
prostatitis  carried  out.  In  cases  of  retention  from  hypertrophied  prostate 
every  endeavor  should  be  made  to  introduce  an  instrument,  and  preferably 
a  soft  one.  If  very  great  difficulty  is  experienced  the  instrument  must  be 
tied  in,  though  it  is  an  irritant ;  if  it  can  be  introduced,  either  by  short 
sharp  pushes  or  on  a  stylet,  Hutchinson's  red  rubber  catheter  causes  less 
irritation  than  any  other.  The  operation  of  "  tunnelling  "  the  prostate — i.  e., 
guided  by  a  finger  in  the  rectum,  forcing  a  catheter  through  the  gland  into 
the  bladder,  should  never  be  done.  If  no  catheter  can  be  passed  we  have 
the  choice  between  puncture  above  the  pubes,  puncture  per  rectum  (when 
the  prostate  is  not  so  large  but  that  its  hinder  border  can  be  plainly  felt), 
puncture  through  the  perineum  (p.  770),  and  opening  the  membranous 
urethra  from  the  perineum,  after  which  the  finger  may  be  passed  into  the 
bladder  and  an  attempt  made  to  remove  the  cause  of  the  obstruction. 
Puncture  per  rectum  has  the  special  danger  of  wound  of  the  peritoneum, 
which  may  naturally  come  down  to  the  prostate,  and  is  more  likely  to  do  so 
when  the  gland  is  enlarged. 

Injuries  and  Diseases  of  the  Bladder. 

Wounds  of  the  bladder  are  generally  punctured  or  gunshot,  and  the  latter 
especially  may  be  complicated  by  the  presence  of  a  foreign  body,  bullet,  bone, 
or  piece  of  cloth.  With  regard  to  their  mortality  every  thing  depends  upon 
whether  the  peritoneum  is  injured,  and  whether  the  wound  is  such  that  free 
escape  of  urine  is  permitted  from  the  bladder  through  the  skin  opening;  for 
shock  and  hemorrhage  are  not  usually  fatal,  and  the  chief  dangers  are  peri- 
tonitis, extravasation  of  urine,  septic  pelvic  cellulitis,  and  septic  disease  of 
various  kinds.  Cases  of  uninterrupted  recovery  from  bullet  wounds  traversing 
the  pelvis  and  bladder  from  side  to  side,  or  from  lance  or  sword  thrusts  from 
above  the  pubes  out  through  the  perineum,  have  been  not  rarely  recorded. 
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The  diagnosis  hinges  upon  the  position  of  the  wound  or  wounds,  and  upon 
the  escape  of  urine  from  them. 

Treatment. — Examine  the  bladder  carefully  by  sound  and  finger,  if 
possible,  for  a  foreign  body,  and  remove  it  if  found.  If  the  peritoneum  is 
wounded  three  courses  are  open  :  (1)  Should  it  happen  that  there  is  a  wound 
of  the  base  of  the  bladder,  a  tube  may  be  inserted  here  and  effectual  drainage 
thus  established  ;  (2)  the  membranous  urethra  may  be  opened,  a  tube  in- 
serted, and  the  patient  raised  almost  to  a  sitting  posture ;  or  (3)  Ave  may 
open  the  abdomen,  swab  out  the  peritoneum,  and  suture  the  opening — an 
operation  of  great  difficulty  when  the  wound  is  1owt  down  on  the  back  of  the 
bladder,  the  unstretched  abdominal  muscles  permitting  very  imperfect  access 
to  the  part.  The  first  course  will  rarely  be  possible,  and  there  is  as  yet  no 
sufficient  record  of  cases  to  decide  between  the  second  and  the  third,  but  the 
latter  would  seem  to  be  indicated  specially  when  the  bladder  has  been 
wounded  from  the  peritoneal  surface,  when  there  is  a  foreign  body  in  the 
peritoneum,  when  peritonitis  is  present,  or  when  it  is  probable  that  intestine 
also  has  been  injured.  Enlargement  of  the  superficial  opening  will  often 
render  danger  of  extravasation  less.  When  there  is  a  wound  of  the  recto- 
vesical septum,  it  should  be  carefully  sewn  up,  the  sphincter  having  been 
fully  dilated  or  even  divided  backward,  the  bladder  drained  by  a  rubber 
catheter  and  long  tube,  and  the  patient  kept  prone  with  the  pelvis  raised. 
To  prevent  decomposition  of  urine  the  administration  of  large  doses  of 
salicylic  acid  has  been  strongly  recommended.  Once  the  wounds  begin  to 
granulate  the  main  danger  will  be  over. 

Rupture  of  the  bladder  is  a  much  more  common  accident  than  wound.  It 
can  occur  only  when  the  bladder  is  distended,  and  is  sometimes  due  to  in- 
credibly slight  violence,  even  a  strong  contraction  of  the  abdominal  muscles 
having  produced  it ;  but  the  most  common  cause  is  probably  a  blow  or  fall 
in  a  drunken  scuffle.  Laceration  of  the  bladder  may  occur,  even  though 
the  viscus  be  not  distended,  from  fractured  pelvis.  The  rupture  may  be 
either  upon  the  peritoneal  or  non-peritoneal  surface ;  the  latter  are  the  less 
serious,  peritonitis  being  the  danger  in  the  first,  extravasation  and  cellulitis, 
which  may  be  relieved  by  early  and  free  incisions,  in  the  second.  The 
symptoms  are  retention  of  urine,  with  increasing  pain  in  the  hypogastrium, 
where  dulness  may  become  evident ;  there  is  no  escape  of  blood  from  the 
urethra,  and  a  catheter  passes  easily  into  the  bladder,  which  is  empty  or 
contains  only  a  little  bloody  urine.  Movement  of  the  catheter  about  in  the 
bladder  has  sometimes  caused  its  point  to  slip  through  the  abnormal  open- 
ing and  draw  off  more  or  less  bloody  fluid  from  the  peritoneum.  A  history 
or  evidence  of  injury  to  the  hypogastrium,  and  negativing  injury  to  either 
kidney,  where  it  can  be  obtained  (in  drunken  cases,  buffer  accidents,  and 
the  like,  it  usually  can  not),  is  in  favor  of  rupture  of  the  bladder.  Occa- 
sionally a  patient  with  a  hole  through  the  peritoneal  surface  of  his  bladder 
passes  urine  with  some  force,  and  it  must  be  admitted  that  the  diagnosis  is 
often  very  difficult. 

Treatment. — Rupture  through  the  non-peritoneal  surface  will  probably 
not  be  recognized  until  cellulitis  arises  and  demands  free  incision.  Tears 
of  the  peritoneal  surface  were  formerly  treated  by  drainage  with  a  catheter, 
which  proved  exceedingly  unsatisfactory.  Cystotomy  and  drainage  was  in- 
troduced by  Mason,  and  has  so  far  yielded  results  decidedly  better  than  those 
of  laparotomy  and  suture  of  the  bladder  wound,  which  has  been  performed 
by  C.  Heath,  Willett,  and  others.  But  it  is  too  soon  to  decide  upon  the 
relative  merits  of  these  methods. 

Foreign  bodies  are  not  uncommonly  introduced  into  the  urethra  both  by 
men  and  women,  and  slipping  from  the  fingers  find  their  way  into  the 
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bladder:  hairpins,  straws,  pencil  and  penholders,  bits  of  pipe-stem,  and 
various  things  used  as  bougies ;  bits  of  instruments  may  break  off  in  the 
bladder,  or  foreign  bodies  may  be  introduced  through  a  wound  and  remain 
undetected  till  the  wound  heals.  They  excite  cystitis,  and  in  a  very  short 
time  become  the  nucleus  of  a  calculus,  usually  phosphatic ;  rarely,  they  pierce 
the  bladder  and  cause  peritonitis  or  a  circumscribed  abscess.  They  should 
be  extracted  as  soon  as  possible,  and  there  will  rarely  be  much  difficulty  in 
the  female  ;  a  pair  of  dressing  forceps,  guided  by  a  finger  in  the  vagina, 
being  the  handiest  instrument,  and  the  urethra  being  dilated  if  necessary. 
In  the  male  a  small  lithotrite  is  the  best  weapon,  a  long  body  being  caught 
by  one  end ;  extraction  by  such  means  failing  median  cystotomy  must  be 
done. 

Irritable  Bladder. — Many  cases  described  under  this  title  are  cases  of 
gout  or  of  simple  cystitis.  Simple  irritability — that  is,  a  frequent  inclina- 
tion to  pass  the  urine,  with  or  without  spasm,  but  without  inflammation  or 
organic  disease — may  be  caused  (1)  by  an  irritating  state  of  the  urine — its 
qualities  should  be  carefully  ascertained  and  anything  abnormal  treated ; 

(2)  by  mere  nervousness,  not  uncommonly  in  elderly  people,  or  mental  agita- 
tion ;  (3)  by  irritation  of  the  rectum,  womb,  or  other  adjacent  organs;  in 
children  by  the  irritation  of  ascarides  in  the  rectum  or  of  preputial  secretion 
retained  under  a  tight  foreskin ;  (4)  by  exposure  to  cold.  The  surgeon 
should  examine  for  these  causes,  and  also  make  an  examination  of  the  entire 
urinary  tract,  for  there  is  no  disease  of  the  urinary  organs  which  may  not 
be  accompanied  by  irritability  of  the  bladder.  Anodyne  medicines,  such  as 
belladonna  (F.  268),  may  be  of  use  in  nervous  cases.  In  cases  with  alkaline 
urine,  salicylic  or  benzoic  acid  (grs.  x)  is  useful.  In  piles  or  ascarides 
remove  the  cause.  Iron,  tonics,  and  tincture  of  nux  vomica  are  often  indi- 
cated.   (F.  2,  4,  18,  21,  33,  etc.) 

Incontinence  op  Urine  (enuresis'). — Involuntary  flow  of  urine  is  com- 
mon in  delicate  children,  especially  during  the  night.  The  surgeon  is  con- 
sulted on  account  of  its  continuing  to  an  age  at  which  such  an  infirmity 
becomes  troublesome  and  degrading.  Any  such  case  should  be  carefully 
studied  and  inquired  into.  (1)  See  whether  the  urine  is  irritating  in  quality 
or  excessive  in  quantity.  It  will  often  be  found  that  the  malady  is  aggra- 
vated when  the  bowels  are  confined,  the  diet  unwholesome,  saccharine  drinks 
used  too  freely,  much  drink  taken  in  the  evening,  or  when  there  has  been 
too  much  fatigue  ;  all  which  circumstances  must  be  avoided.  (2)  In  males  a 
long  foreskin  sometimes  seems  to  be  the  irritant  or  to  conceal  it ;  circumcision 
often  cures.    Any  kind  of  irritation  may  keep  up  the  trouble,  e.g.,  worms. 

(3)  The  habit  must  be  attacked  ;  the  patient  should  be  awakened  at  a  cer- 
tain hour  so  that  he  may  void  his  urine  of  his  own  accord,  but  on  no  account 
should  a  child  be  punished  for  a  disease  over  which  it  has  no  control ;  chil- 
dren under  such  circumstances  sometimes  do  themselves  much  injury  by 
tying  string  round  the  penis  to  prevent  involuntary  escape  of  urine.  The 
discharge  not  infrequently  occurs  when  the  patient  is  lying  upon  his  back 
asleep.  By  turning  him  on  the  side  or  face,  or  applying  blisters  over  the 
sacrum,  this  may  be  avoided.  The  best  medicinal  treatment  for  children  is 
tr.  belladonna?,  Jt^x-xx,  thrice  daily.  Cod-liver  oil,  tonics,  and  especially 
nux  vomica,  may  be  of  much  service.  In  males,  sealing  the  orifice  of  the 
foreskin  with  collodion  has  been  recommended  to  keep  the  bladder  full  for  a 
few  consecutive  nights  ;  if  the  habit  of  emptying  itself  at  a  certain  degree  of 
fulness  can  be  broken,  permanent  cure  is  likely  to  result.  Less  commonly 
the  urine  dribbles  away  both  night  and  day,  a  condition  which  small  doses 
of  strychnia  often  cures. 

Incontinence  and  dribbling  of  urine  from  overflow  deserves  special  mention, 
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it  has  so  often  led  to  error.  Patients  say  they  are  making-  water  "  too  freely," 
and  believe  that  they  empty  their  bladders  perfectly ;  but  these  symptoms 
should  always  cause  the  surgeon  to  examine  the  hypogastrium,  which,  in  the 
majority  of  cases,  will  be  occupied  by  a  bladder  distended  behind  some 
obstruction  or  atonied.    For  treatment,  see  "  Eetention." 

Atony  and  paralysis  of  the  bladder  are  two  totally  different  conditions, 
which  are  frequently  confused.  The  former  term  implies  that  the  muscle  of 
the  bladder  wall  is  unable  to  contract,  under  the  normal  stimulus,  the  latter 
that  this  stimulus  is  wanting,  owing  to  some  abnormality  in  its  nerve-supply, 
which  may  come  on  quite  suddenly  from  injury  to  the  central  nervous  sys- 
tem, before  it  is  possible  for  any  weakness  of  the  muscular  substance  to  be 
produced.  Atony  usually  results  from  long  distention  of  the  bladder,  from 
prostatic  disease  or  stricture,  and  is  met  with  particularly  in  old  age,  when 
the  ability  of  the  bladder  muscle  to  hypertrophy  and  overcome  an  obstacle 
is  diminished.  In  a  young  subject  stricture  usually  leads  to  hypertrophy. 
Dilatation  of  the  bladder  begins  when  the  obstruction  becomes  so  great,  that 
the  hypertrophy  of  the  muscular  wall  possible  in  the  particular  patient  fails 
to  overcome  it.  Atony  sometimes  occurs  acutely,  as  the  result  of  a  prolonged 
forced  retention  of  urine;  it  may  occur  also  after  the  operation  of  lithotrity, 
and  from  irritation  and  inflammation  of  the  bladder  set  up  by  retained  frag- 
ments of  stone ;  and  it  is  often  met  with  in  acute  specific  fevers  of  a  low 
type,  such  as  typhus.  Paralysis  of  the  bladder  results  from  disease  or  injury 
of  the  spinal  cord,  which  interferes  with  the  centres  controlling  micturition  ; 
perhaps  inhibition  of  the  action  of  the  bladder,  which  often  follows  opera- 
tions in  the  rectum  and  injuries  of  the  lower  extremities,  should  be  placed 
here.  Its  symptoms  are  either  retention,  the  patient  not  passing  water  at  all, 
or  overflow,  the  water  dribbling  away  when  over-distention  of  the  bladder 
overcomes  the  elastic  contractility  of  its  neck.  Differences  between  retention 
from  either  of  the  above  causes  and  that  due  to  obstruction  are — that  the 
former  comes  on  suddenly,  and  is  accompanied  by  other  paralyses ;  there  is 
no  obstacle  to  the  introduction  of  a  catheter,  and  the  urine  flows  through  a 
catheter  in  an  intermittent  stream,  keeping  time  with  the  respiratory  move- 
ments, instead  of  in  the  continuous  and  forcible  stream  which  issues  from  a 
healthy  or  hypertrophied  bladder  behind  an  obstruction. 

Treatment  of  atony  consists  in  affording  rest  to  the  bladder,  by  drawing  off 
the  urine  as  often  as  required  ;  the  tincture  of  perchloride  of  iron,  strychnia, 
and  faradization  of  the  bladder,  may  be  of  use.  In  paralysis  of  the  bladder 
the  only  local  treatment  possible  is  to  prevent  the  decomposition  of  the  urine, 
which  is  so  liable  to  occur,  by  regularly  emptying  and  washing  out  the  bladder 
with  an  antiseptic  solution. 

Retention  has  been  made  the  subject  of  a  special  section  (p.  771). 

Acute  inflammation  of  the  bladder  (cystitis)  may  be  due  to  gonorrhoea,  its 
commonest  cause  in  young  adults;  to  stricture,  enlarged  prostate,  stone, 
atony,  or  paralysis,  and  rough  instrumentation,  especially  the  performance 
of  lithotrity,  followed  by  imperfect  removal  of  fragments;  but  in  all  these 
latter  cases,  it  is  more  than  probable  that  the  only  or  chief  cause  of  inflam- 
mation is  the  presence  in  the  urine  (especially  residual)  of  septic  organisms, 
aften  carried  in  by  instruments,  but  the  mode  of  entry  of  which  is  not  always 
clear.  Cantharides,  even  from  a  blister,  turpentine,  and  some  other  drugs 
cause  severe  but  short-lived  cystitis  ;  rarely  no  explanation  of  cystitis,  other 
than  cold  and  wet,  or  gout,  can  be  found.  An  acutely  inflamed  bladder, 
when  seen  postmortem,  contains  turbid  or  blood-stained  urine;  the  wall  is 
thick,  chiefly  from  swelling  of  the  mucosa,  which  is  of  deep  purple  color, 
with  ecchymoses,  and  perhaps  small  ulcers  and  patches  of  fibrinous  mem- 
brane here  and  there ;  in  the  hollows  between  the  ruga?  these  changes  are 
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much  less  marked  than  on  their  summits.  The  symptoms,  in  the  most  acute 
and  often  fatal  cases,  are  high  fever  with  rigors,  extreme  vesical  irritability, 
hypogastric  tenderness,  and  pain,  which  latter  spreads  also  to  the  perineum, 
rectum,  and  groins  ;  the  urine  is  bloody.  In  the  more  usual  form  micturition 
is  very  frequent,  preceded  by  suprapubic  pain,  accompanied  by  straining  and 
scalding,  followed  by  temporary  relief ;  there  is  aching  in  the  perineum  ;  the 
urine  is  cloudy  from  excess  of  mucus  and  leucocytes  ;  there  is  some  fever, 
and  general  disturbance. 

Treatment. — Kemove  any  irritant.  In  the  gentlest  manner  possible  wash 
out  the  bladder  with  boracic  lotion,  boroglyceride,  Condy's  fluid,  or  some 
mild  antiseptic,  and  follow  this  up  with  an  ounce  of  mucilage  contaiuingfive 
grains  of  iodoform — to  be  left  in  ;  foment  the  hypogastrium,  give  hot  baths 
regularly,  relieve  pain  and  strangury  by  morphia,  regulate  the  bowels,  and 
render  the  urine  but  faintly  acid,  or  even  alkaline,  with  liq.  potassse  given 
in  barley  water,  or  other  diluent,  which  should  be  drunk  freely.  If  the 
urine  is  septic,  give  salicylic  or  benzoic  acid. 

Chronic  inflammation  of  the  bladder  is  very  frequent,  as  a  sequel 
of  acute  catarrh,  or  as  a  primary  affection  ;  it  almost  always  appears,  sooner 
or  later,  in  stricture,  enlarged  prostate,  stone,  atony,  and  paralysis,  and 
frequently  with  sepsis  of  the  urine. 

The  post-mortem  appearances  are  slate-gray  pigmentation  of  the  mucosa, 
especially  the  summits  of  the  rugse,  together  with  more  or  less  purple  injec- 
tion ;  ulceration  is  frequent,  the  mucosa  being  sometimes  clearly  dissected 
from  the  muscularis  over  large  arese.  The  surface  is  often  covered  by  a 
fibrinous  layer  infiltrated  with  calcareous  salts.  The  inflammation  per  se 
tends  to  thicken  the  bladder  wall,  and  to  render  it  fibroid ;  but  it  may  be 
thinned  or  greatly  hypertrophied  from  other  causes,  and  in  the  latter  case 
it  is  often  sacculated — i.e., pouches  of  mucous  membrane  have  been  driven 
by  the  force  of  contraction  between  the  prominent  fasciculi  of  the  muscular 
coat.  These  saccules  may  be  numerous  and  of  large  size  ;  they  do  not  empty 
themselves,  but  remain  full  of  putrid  urine,  containing  so  much  shed  epithe- 
lium that  it  sometimes  looks  like  pus,  and  phosphatic  stones  not  uncommonly 
form  in  them.  These  reservoirs  of  foul  urine  often  effectually  frustrate 
our  best  endeavors  to  render  a  bladder  aseptic,  and  they  may  lead  to  local- 
ized, or  even  general  peritonitis.  Kidney  complications  generally  prove 
fatal. 

In  cases  of  tubercular  disease  of  the  kidney  or  prostate,  the  bladder  may 
be  similarly  affected,  with  symptoms  of  chronic  cystitis. 

Symptoms. — The  same  as  in  the  acute  form,  but  less  severe,  there  being 
no  fever  or  general  disturbance,  except  that  induced  by  broken  rest ;  pain 
and  frequency  of  micturition  may  be  extreme;  the  urine  is  to  some 
extent  characteristic.  In  the  early  stages  there  is  but  little  mucus,  and  the 
urine  may  be  acid ;  but  as  the  disease  advances,  the  urine  is  voided  of  a 
brownish  hue,  of  a  most  offensive  ammoniacal  odor,  loaded  with  muco-pus, 
occasionally  tinged  with  blood,  sometimes  yellowish  and  puriform — but  more 
generally  grayish,  streaked  with  white,  alkaline,  and  so  viscid  that  it  sticks 
to  the  bottom  of  the  vessel.  This  mucus  may  occasionally  block  the 
urethra,  and  cause  retention,  which  is  difficult  to  manage,  because  the' 
mucus  clogs  up  the  eyes  of  the  catheter.  The  white  streaks  in  the  mucus 
are  phosphate  of  lime,  which  is  apt  to  collect  and  form  a  stone  in  the 
bladder. 

Treatment. — If  there  be  a  stricture,  enlarged  prostate,  or  stone  in  the 
bladder,  proper  measures  should  be  taken  for  their  relief  or  removal.  If  the 
symptoms  be  at  all  severe,  the  patient  should  keep  recumbent,  with  the 
pelvis  elevated.    As  a  general  rule,  all  lowering  measures  are  injurious. 
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Pain  and  irritation  are  to  be  allayed  by  the  hip-bath,  and  by  morphia.  The 
bowels  should  be  kept  properly  open  by  mild  aperients.  The  diet  should  be 
nourishing,  but  plain — with  weak  spirits-and-water,  or  dry  wine. 

Of  medicines,  the  most  useful,  according  to  Brodie,  is  pareira  brava.  Uva 
ursi  or  buchu  tea,  in  large  quantities,  Chian  turpentine,  cubebs,  copaiba,  and 
tinct.  ferri  perchlor.  in  small  doses  three  times  a  day,  are  also  reputed  reme- 
dies. Hyoscyamus  and  salicylic  or  benzoic  acid,  if  the  urine  be  alkaline, 
may  be  added  to  any  of  them.  The  sulphate  of  zinc  may  also  be  useful. 
(F.  4,  18,  336,  et  seq.) 

Injections  into  the  bladder  are  highly  serviceable  in  chronic  cases, 
by  washing  out  the  decomposed  urine  and  mucus.  Injections  of  a  saturated 
solution  of  boracic  acid,  of  boroglyceride  (1  in  20),  of  sulphate  of  quinine 
(grs.  ij  to  the  ounce),  or,  when  the  urine  is  very  foul,  of  Condy's  fluid,  may 
be  used  with  advantage  ;  very  dilute  nitric  acid  (ntj- ij  ad  giss  aq.  destil.) 
acts  well  when  the  urine  is  highly  ammoniacal,  and  the  bladder  coated  with 
phosphates.  The  bladder  may  be  gently  irrigated  b)T  a  caoutchouc  tube 
attached  to  each  orifice  of  a  double-current  catheter — one  being  dipped 
into  a  basin  containing  the  injection,  the  other  into  a  receiver.  But  it  is 
more  effectual  simply  to  inject  1-2  oz.  very  gently,  allow  it  to  escape,  and 
repeat  three  or  four  times  once  or  twice  a  day.  Some  of  the  injection  may 
often  be  left  in  with  advantage  ;  but  for  this  purpose  there  is  none  equal 
to  iodoform  (grs.  v  ad  §j)  in  mucilage. 

In  very  obstinate  cases,  usually  of  doubtful  etiology,  relief  may  be  given 
by  dilating  the  female  urethra,  or  performing  median  cystotomy  in  the 
male;  to  this,  swabbing  the  vesical  surface  over  with  a  solution  (grs.  v  ad 
5j)  of  nitrate  of  silver  may  with  advantage  be  added. 

Tumors  of  the  Bladder. 

The  bladder  may  be  the  seat  of  both  simple  and  malignant  growths.  Of 
simple  growths  the  most  common  is  the  villous  tumor  or  papilloma, 
which  consists  of  numerous  simple  or  branched  processes  springing  from  the 
submucous  connective  tissue ;  each  process  is  composed  of  a  delicate  stroma 
of  connective  tissue,  supporting  fine  bloodvessels,  and  covered  by  two  or 
three  layers  of  narrow,  elongated,  epithelial  cells.  Villous  growths  may  be 
single  or  multiple,  small,  or  as  large  as  a  big  walnut,  sessile  or  pediculated ; 
they  have  a  soft  consistence  and  a  reddish-yellow  appearance ;  if  immersed 
in  water,  they  swell,  and  send  out  floating  filaments  resembling  a  sea- 
anemone  ;  the  branches  are  sometimes  more  than  two  inches  in  length. 
Sometimes  the  villi  are  not  nearly  so  long,  and  are  so  closely  set,  that  the 
tumor  is  of  a  much  more  solid  consistence,  and,  on  microscopical  examina- 
tion, the  abundance  of  epithelium  lying  between  the  connective  tissue  of  the 
closely  packed  villi  is  liable  to  make  it  simulate  a  malignant  growth.  In 
other  cases,  the  connective  tissue  groundwork  is  much  increased  in  amount, 
and  the  papillation  of  the  surface  reduced  to  a  minimum ;  such  tumors  should 
be  described  as  fibromata  or  papillary  fibromata.  Mucous  polypi  (i.  e.,  soft 
fibromata),  closely  resembling  ordinary  nasal  mucous  polypi,  have  been  met 
with  in  the  bladders  of  children  ;  they  may  consist  of  a  number  of  polypoid 
tumors  connected  together  like  a  bunch  of  grapes,  and  are  often  of  large 
size.  Plain  myomata  or  fibromyomata  have  been  met  with.  Sir  H.  Thompson 
(Tumors  of  the  Bladder)  describes  a  "  transitional  tumor,"  which  he  regards 
as  occupying  a  position  midway  between  fibromata  and  sarcomata.  The 
most  common  locality  for  simple  tumor  of  the  bladder  is  within  the  trigone, 
and  the  neighborhood  of  the  urinary  orifices  is  their  favorite  site,  though 
they  may  spring  from  the  sides  of  the  bladder. 
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Symptoms. — The  earliest  symptom  in  simple  tumors  of  the  bladder  is 
undoubtedly  hemorrhage,  and  for  a  long  time  it  may  be  the  only  one.  In 
some  cases,  especially  after  exercise,  the  blood  is  evenly  distributed  in  the 
urine,  to  which  it  gives  a  uniform  red  color ;  at  other  times  the  urine  may 
be  free  from  blood  at  the  commencement  of  micturition,  but  deeply  tinged 
with  almost  pure  blood  at  the  end,  when  the  bladder  contracts  on  the  deli- 
cate villous  growths ;  at  this  period  clots  are  frequently  passed,  and  may  be 
the  cause  of  much  suffering.  Exercise  often  has  a  marked  effect  in  causing 
the  hematuria.  Later  on  micturition  becomes  painful  and  frequent;  the 
growth  may  interfere  with  the  escape  of  the  urine  from  the  bladder,  causing 
retention  and  dilatation  of  the  viscus.  The  urine  should  always  be  carefully 
and  repeatedly  examined  for  fragments  of  new  growths,  such  as  minute  tufts 
of  branched  villi,  which  from  time  to  time  become  detached  from  the  main 
growth,  and  Sir  H.  Thompson  recommends  that  the  bladder  should  be 
washed  out  with  warm  boracic  acid,  and  the  washings  examined.  A  catheter 
with  large  eyes  should  always  be  used,  and  anything  contained  in  the  aper- 
tures should  be  examined,  for  villi  often  float  into  them,  and  are  torn  off  as 
the  catheter  is  withdrawn  with  its  outer  end  closed  by  the  thumb.  But 
little  information  can  usually  be  gained  by  sounding  the  bladder;  some- 
times, when  the  growth  is  encrusted  with  phosphates,  it  may  be  felt,  aud  an 
encysted  calculus  be  suspected,  or  some  roughness  of  the  wall,  or  a  feeling 
as  though  the  sound  were  moving  through  a  mass  of  floating  hair,  or  on  a 
velvety  surface,  may  be  detected.  Great  care  should  be  exercised  in  this 
method  of  examination,  as  fatal  hemorrhages  have  followed  the  use  of 
catheters  in  such  cases.  Examination  of  the  rectum,  or  even  bimanual 
palpation  under  chloroform,  has  not  been  of  much  value  in  cases  of  simple 
tumor.  If,  however,  with  the  symptoms  above  described,  no  rational  diag- 
nosis can  be  made  by  the  more  ordinary  means  of  diagnosis,  there  can  be 
no  doubt  that  the  correct  practice  is  to  make  a  digital  exploration  of  the 
bladder,  as  advocated  by  Sir  H.  Thompson.  In  past  times  many  patients 
were  allowed  to  die  from  hemorrhage  from  tumors  of  the  bladder,  which 
might  easily  have  been  removed,  if  only  their  presence  had  been  ascertained. 

Treatment  of  simple  vesical  tumor  till  recently  consisted  in  giving  medi- 
cines, such  as  gallic  acid,  to  restrain  bleeding ;  and  operative  measures, 
though  adopted  by  Warner  as  early  as  1747,  by  Crosse  in  1834,  and  by 
other  surgeons  at  later  dates,  have  been  much  employed  only  since  their 
advocation  by  Sir  H.  Thompson  in  1882.  His  operation  consists  in  opening, 
upon  a  staff,  the  membranous  urethra  through  the  mid-line  of  the  perineum, 
passing  the  finger  into  the  bladder,  examining  its  surface  thoroughly,  whilst 
pressure  above  the  pubes  brings  it  within  reach,  detecting  the  tumor  and 
removing  it  by  properly  constructed  forceps,  or  the  ecraseur,  or  scraping  it 
away  with  a  sharp  spoon.  If  severe  hemorrhage  occur,  it  may  be  checked 
by  injecting  into  the  bladder  cold  water,  or  a  dilute  solution  of  perchloride 
of  iron.  An  India-rubber  tube  should  be  retained  in  the  bladder  till  all 
hemorrhage  ceases,  and  then  removed. 

In  the  removal  of  simple  tumors  from  the  female  bladder,  the  urethra 
should  be  rapidly  dilated,  and  the  growth  removed  as  in  the  male. 

In  some  cases,  after  exploration  of  the  male  bladder  from  the  perineum, 
it  may  appear  necessary  for  the  removal  of  the  tumor  to  have  a  larger 
opening  into  the  bladder  in  the  suprapubic  region,  but  then  the  perineal 
opening  is  of  much  service  as  a  means  of  draining  the  bladder. 

There  is  doubtless  danger  of  tearing  through  the  bladder  in  removing 
growths  with  toothed  forceps  through  the  perineum,  and  also  of  missing 
small  portions  or  multiple  growths,  causing  some  surgeons  to  prefer  supra- 
pubic cystotomy ;  it  is  a  question  which  results — as  regards  mortality  and 
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recurrence — must  decide.  Recurrence  has  been  very  frequent,  and  the  mor- 
tality high  after  the  perineal  operation. 

Malignant  disease  of  the  bladder  is  most  commonly  squamous  epithe- 
lioma, but  both  scirrhus  and  sarcoma  have  been  met  with  ;  primary  sarcomata 
do  not  seem  to  be  very  rare.  These  growths  may  spring  from  any  part  and 
often  occupy  the  anterior  and  posterior  walls.  The  bladder  may  be  infil- 
trated by  malignant  growths  which  have  spread  to  it  from  the  rectum  or 
uterus.  The  ordinary  symptoms  are  frequent  desire  to  make  water,  uneasi- 
ness in  the  region  of  the  bladder,  aggravated  after  micturition,  and  extending 
to  the  glans  penis,  perineum,  rectum,  and  groins.  The  urine  is  usually 
turbid,  and  very  frequently  mixed  with  blood.  Sir  H.  Thompson  lays  much 
stress  on  the  diagnostic  importance  of  pain  and  increased  frequency  of  mic- 
turition preceding  hemorrhage  in  malignant  disease  of  the  bladder,  whilst 
in  simple  tumors  hemorrhage  is  always  the  first  symptom,  and  may  occur  at 
intervals  for  as  long  a  time  as  seven  years,  in  some  cases,  before  any  other 
symptom  occurs.  As  a  rule,  the  examination  of  the  urinary  deposit  does  not 
give  much  information  ;  epithelial  cells  of  many  shapes  may  be  met  with  in 
other  diseases  besides  epithelioma  ;  in  one  case,  under  the  care  of  Mr.  Berke- 
ley Hill,  at  University  College  Hospital,  I  detected  in  the  urine  bits  of 
tissue,  showing  the  nested  arrangement  of  epithelium  characteristic  of  epi- 
thelioma ;  and  observation  of  this  nature  of  course  renders  the  diagnosis  of 
epithelioma  a  certainty. 

The  treatment  is  mainly  palliative,  and  directed  toward  relieving  pain, 
cystitis,  and  hemorrhage  ;  internal  remedies  have  little  or  no  effect  on  bleeding 
from  the  bladder,  but  styptic  injections,  gently  syringed  into  the  bladder 
through  a  soft  catheter,  are  of  much  service  ;  Sir  H.  Thompson  has  employed 
an  injection  of  from  xx-lx  of  the  tincture  of  perchloride  of  iron  in  four 
ounces  of  water ;  if  this  is  effectual,  of  course  a  stronger  solution  will  be 
unnecessary,  but  Whitehead  has  used  an  injection  of  one  part  of  the  solution 
of  perchloride  of  iron  to  four  of  water,  with  the  very  best  results.  The  ques- 
tion of  operation  in  cases  of  malignant  disease  of  the  bladder,  is  debatable ; 
Sir  H.  Thompson  recommends  that  if  the  tumor  be  recognized  as  malignant, 
and  have  a  broad  base,  no  attempts  should  be  made  to  remove  it ;  on  the 
other  hand,  partial  removal  has  been  performed  with  much  relief  to  the 
patient,  though  as  a  means  of  permanent  cure  it  will  of  course  be  unsuc- 
cessful. The  tendency  to  bleeding  is  far  greater  from  the  superficial  ulcer- 
ated surface  than  from  the  base;  and  if  only  a  portion  of  the  growth  be 
removed,  and  the  base  from  which  it  springs  be  left,  hemorrhage  will  be 
diminished.  This  result  was  unquestionably  shown  in  three  cases  operated 
upon  by  Whitehead,  of  Manchester  (Whitehead  and  Pollard  On  Tumors  of 
the  Bladder).    Drainage  has  a  like  effect. 

Stone  in  the  Bladder. 

One-half  of  all  cases  of  stone  occur  in  children  under  thirteen,  but  in 
proportion  to  the  number  of  people  living  at  various  ages,  stone  is  most 
common  between  fifty-five  and  seventy-five.  The  children  who  suffer  are 
almost  all  the  children  of  the  poor,  whilst  the  adults  are  largely  drawn  from 
the  well-to-do  classes  (Thompson).  Women  are  affected  much  less  frequently 
(1  in  20,  Norwich  statistics)  than  men,  in  whom  the  passage  of  a  calculus 
from  the  bladder  is  more  difficult,  and  gout,  to  which  the  uric  acid  stone  is 
distinctly  related,  is  much  more  frequent.  Like  gout,  the  tendency  to  uric 
acid  calculus  and  gravel  is  strongly  hereditary.  Beyond  this  we  know  very 
little  of  the  etiology  of  stone;  it  is  certain,  however,  that  it  is  very  much 
commoner  in  some  parts  than  in  others  (in  England  it  is  much  more  fre- 
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quent  in  Norfolk  than  elsewhere),  and  the  proportion  between  uric  acid  and 
oxalate  stones  varies  in  different  places.  There  are  fourteen  species  of 
calculi,  but  many  are  very  rare.  Practically,  uric  acid  and  uratic  stones 
form  three-fifths  of  all,  phosphatic  nearly  two-fifths,  and  oxalate  of  lime 
about  three  per  cent.  (Thompson).  All  uric  acid  and  oxalate  stones  form 
in  the  kidney,  phosphatic  generally  in  the  bladder  and  from  alkaline  urine. 
A  little  blood  clot,  or  mucus,  or  some  foreign  body,  often  serves  as  the  nucleus 
upon  which  the  calculous  material  in  excess  in  the  urine  is  deposited.  In 
the  great  majority  of  cases  renal  calculi  of  uric  acid  or  oxalate  pass  down 
the  ureter,  with  or  without  symptoms,  and  also  escape  from  the  bladder,  but 
they  may  remain  and  grow  in  either  viscus. 

The  Various  Kinds  of  Stone. —  Uric  acid  stones  are  generally  oval,  flat- 
tened, fawn  or  mahogany  colored,  and,  on  section,  exhibit  concentric  lamina?. 
Tests. — This  stone  may  be  dissolved  by  boiling  in  liquor  potasses ;  it  burns 
away  almost  entirely  before  the  blowpipe  with  an  odor  of  burnt  horn ;  and 
if  digested  in  a  small  quantity  of  nitric  acid,  and  evaporated  at  a  very  gentle 
heat,  it  leaves  a  residue,  wThich,  when  cold,  becomes  purple  (murexide)  if 
exposed  to  the  vapor  of  ammonia. 

Mixed  urates — ammonia,  potash,  and  soda — rarely  form  the  whole  of  a 
calculus,  because  they  are  tolerably  soluble  in  warm  urine.  Tests. — They 
are  known  by  the  same  tests  as  the  preceding,  and  evolving  ammonia  when 
treated  by  liquor  potassse. 

Phosphate  of  lime  (or  bone-earth)  stones  are  rare.  They  are  pale  brown, 
friable,  and  laminated.  Tests. — Soluble  in  nitric  or  hydrochloric  acid,  and 
precipitated  by  liquor  ammonia? ;  quite  infusible. 

Triple  phosphate  (of  ammonia  and  magnesia)  forms  white  or  pale  gray 
stones,  composed  of  small  brilliant  crystals ;  they  are  very  friable.  Tests. — 
Evolves  ammonia  when  treated  with  liquor  potassse ;  is  soluble  in  acetic  or 
hydrochloric  acid ;  precipitated  again  by  ammonia  in  form  of  crystals  of 
basic  phosphate ;  fusible  under  the  blowpipe. 

The  fusible  calculus  is  formed  of  the  phosphate  of  lime  and  triple  phos- 
phate mixed.  It  forms  a  white  friable  mass,  like  mortar,  and  is  very  fusible, 
its  fusibility  varying  with  the  amount  of  triple  phosphate. 

The  mulberry  stone  is  composed  of  oxalate  of  lime.  It  is  dark  red  or 
brown,  rough,  tuberculated,  and  exceedingly  hard.  Tests. — Not  dissolved 
by  boiling  in  potash  ;  soluble  in  nitric  acid ;  if  exposed  to  the  blowpipe  the 
acid  is  burned  off  and  quicklime  is  left,  which,  if  moistened,  reddens 
turmeric-paper. 

Besides  the  above,  stones  are  sometimes  composed  of  cystine,  a  peculiar 
animal  substance,  containing  much  sulphur,  soluble  both  in  alkalies  and 
dilute  mineral  acids,  but  not  in  acetic  acid  ;  precipitable  in  peculiar  six-sided 
crystals  by  acetic  acid  from  its  solution  in  ammonia  (Figs.  251,  253);  they 
may  be  formed  also  of  carbonate  of  lime,  of  the  fibrine  of  the  blood,  and  of 
xanthic  or  uric  oxide,  a  peculiar  animal  matter  allied  to  uric  acid.  The 
urate  of  soda,  the  urate  and  carbonate  of  magnesia,  and  silica,  are  also  rare 
ingredients  in  calculi. 

Alternating  calculi. — Sometimes  stones  are  composed  of  alternate  layers  of 
uric  acid  and  oxalate  of  lime ;  and  very  commonly  the  outer  layers  of  a 
stone  are  phosphatic,  the  nucleus  uric  or  oxalate  of  lime.  This  occurs  when 
cystitis  is  set  up,  and  the  urine  becomes  ammoniacal ;  but  uric  acid  and 
oxalate  never  succeed  the  phosphates. 

Diagnosis. — History.  In  a  large  number  of  adult  cases  there  will  be  a 
history  of  stone,  gravel,  or  gout  in  the  family,  and  a  personal  history  of  long- 
continued  uratic  deposit  from  the  urine,  and  often  of  uric  acid.  Renal  colic 
may  have  occurred  once  or  oftener. 
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Symptoms. — (1)  Irritability  of  the  bladder,  with  frequent  irresistible 
desire  to  make  water,  especially  during  the  day  when  moving  about;  sudden 
stoppage  of  the  stream  of  water  during  micturition,  from  the  stone  falling 
upon  the  orifice  of  the  urethra,  the  stream  probably  flowing  again  if  the 
patient  throws  himself  on  his  hands  and  knees,  is  a  very  rare  symptom.  (2) 
Sharp,  cutting  pain  in  the  glans  penis  felt  after  micturition,  when  the 
bladder  contracts  on  to  the  stone  and  drives  this  against  the  trigone  and 
prostate,  the  most  sensitive  parts.  It  is  usually  felt  for  some  minutes.  If 
the  patient  be  a  child  he  will  pass  water  as  seldom  as  possible,  often  cries 
after  micturition,  and  is  always  attempting  to  alleviate  the  pain  by  pulling 
at  the  prepuce,  which  becomes  extremely  long.  This  pain  may  be  absent ; 
or  extremely  severe,  when  it  is  often  accompanied  by  much  aching  in  the 
perineum  and  frequently  also  by  the  suprapubic  pain  before,  and  the  strain- 
ing during  and  after,  micturition  of  cystitis.  The  straining  is  so  severe  that 
prolapsus  ani  not  uncommonly  results  in  children.  (3)  Blood  is  usually 
passed  at  times,  especially  in  adults ;  it  appears  at  the  end  of  micturition 
and  in  small  quantity,  as  a  rule,  but  may  be  present  in  large  amount  and 
frequently,  or  be  entirely  absent.  (4)  In  uric  or  oxalic  stones  the  urine  is 
usually  somewhat  clouded  by  mucus  or  muco-pus,  sometimes  streaked  with 
blood.  Of  course,  when  cystitis  is  present  the  urine  is  characteristic  of  that 
state.  All  the  symptoms  are  greatly  aggravated  by  movement ;  on  the 
other  hand  they  are  much  modified  by  fixation  of  the  stone  in  a  sacculus, 
and  seem  to  have  been  astonishingly  slight  in  cases  of  calculi  so  large  as 
almost  to  fill  the  bladder.  They  are  usually  more  severe  with  a  rough 
(oxalic)  than  with  a  smooth  stone.  In  some  cases,  without  obvious  reason, 
the  symptoms  may  be  very  slight  for  years,  perhaps  only  a  little  pain,  fre- 
quency, and  blood  after  jolting ;  but  sooner  or  later,  cystitis  with  alkaline 
urine  is  induced,  secondary  changes  in  ureters  and  kidneys  (p.  750)  occur, 
and  at  last,  after  much  suffering,  the  patient  sinks. 

Physical  examination:  sounding. — None  of  the  above  symptoms  can  be 
depended  on  alone  or  in  combination.  The  presence  of  the  stone  must  be 
made  evident  to  the  ear  and  fingers,  and  the  instrument  employed  for  this 
purpose  is  a  sound  (Fig.  268),  the  shaft  of  which  is  not  large  enough  to  dis- 
tend the  urethra,  that  it  may  move  easily  in  the  urethra;  the  surgeon 
should  possess  several,  of  various  lengths,  sizes,  and  curves. 


Sir  H.  Thompson's  improved  sound;  the  handle  is  cylindrical  and  grooved;  and  the  shaft  is  hollow,  to 
allow  withdrawal  of  urine,  and  graduated,  with  an  indicating  slide,  for  measurement  of  a  stone. 


The  sound  should,  when  possible,  be  introduced  when  the  urinary  organs 
are  comparatively  free  from  irritation,  and  the  health  from  disturbance. 
The  patient  should  lie  on  his  back  with  the  pelvis  raised  three  inches  on 
a  pillow,  and  the  bladder  containing  a  few  ounces.  To  insure  perfect  quiet- 
ness, and  to  prevent  pain,  chloroform  may  be  used  ;  and  if  the  bladder  be 
empty  and  the  stone  is  not  found  at  the  neck,  a  little  tepid  boracic  lotion 
may  be  injected.  The  sound  should  first  be  pushed  as  far  as  possible  along 
the  base  of  the  bladder  and  withdrawn  to  the  neck,  so  as  to  examine  the 
base  on  the  right  of  the  midline ;  the  upright  beak  is  rotated  through  90° 
in  either  direction  and  the  back  to  the  vertical  between  each  withdrawal 
of  J—}  inch  ;  the  left  base  is  then  similarly  examined,  and  in  the  great 
majority  of  cases  of  stone  the  calculus  will  be  struck  in  this  part  of  the  ex- 
amination ;  if  not,  the  beak  is  turned  down  and  the  region  behind  the  pros- 


Fig.  2G8. 
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tate  explored,  as  a  calculus  may  lodge  in  a  fossa  here  when  the  prostate  is 
enlarged  ;  lastly,  the  posterior  surface  and  postpubic  region  must  be  exam- 
ined for  a  more  or  less  completely  encysted  stone.  A  finger  in  recto  may 
be  an  aid,  and  with  a  hand  abo  ve  the  pubes  is  sometimes  the  best  means  of 
detecting,  and  always  of  estimating,  the  size  of  a  very  large  stone ;  in  chil- 
dren also  this  method  may  be  practised.  If  the  patient  change  his  position 
a  little,  sit  up  or  walk  about  a  bit,  a  stone  may  come  within  reach  of  the 
sound  ;  varying  the  quantity  of  fluid  in  the  bladder  may  act  well,  the  stone 
may  strike  the  sound  as  the  bladder  is  emptied. 

When  a  stone  is  found  it  may  be  measured  roughly  by  tapping  along 
the  bladder  till  the  far  end  of  the  stone  is  reached,  pushing  down  the  indi- 
cator to  the  meatus,  and  then  tapping  over  the  stone  till  it  is  lost,  the  penis 
being  fixed;  or  a  small  measuring  liihotrite  may  be  passed,  and  the  stone 
grasped  in  several  diameters.  Whilst  sounding  we  can  estimate  also  the 
weight  of  the  stone,  and  whether  it  is  fixed  or  movable.  Any  of  the  results, 
even  death,  which  occasionally  follow  catheterization  may  follow  sounding; 
as  a  precaution,  advise  rest  for  some  hours  after.  If  the  symptoms  be  well 
marked,  the  surgeon  must  not  be  content  with  one  unsuccessful  exploration. 

Errors  in  Sounding. — These  are  of  two  kinds  :  first,  that  of  assuming  that 
there  is  no  stone  when  none  can  be  felt.  The  chief  circumstances  which 
occasion  difficulty  in  this  respect  are  enlarged  prostate,  the  dilated  sinus  of 
which  may  be  sounded,  the  bladder  being  regarded  as  contracted  (Cadge, 
British  Medical  Journal,  1886,  vol.  i.  p.  1150),  whereas  it  really  is  not 
reached  ;  cysts  or  pouches  in  which  the  stone  is  held  ;  small  size  of  the  stone, 
especially  in  a  full  bladder. 

The  second  error  is  that  of  taking  something  for  a  stone  which  is  not  one. 
Thus,  polypi  or  pendulous  growths,  portions  of  the  bladder  hardened  or 
rough  from  thickening  or  ulceration,  or  encrusted  with  phosphates — hard 
scybala  in  the  intestines,  the  spine  of  the  ischium  in  children,  especially  when 
phimosis  simulates  the  symptoms  of  stone,  exostoses,  and  tumors  of  neighbor- 
ing parts,  have  at  times  been  mistaken  for  stone.  It  is  admitted  that  mis- 
takes are  not  infrequent,  even  by  skilled  hands. 

The  composition  of  a  stone  may  be  guessed  at  from  the  history,  from  the 
habitual  state  of  the  urine  (acid  or  alkaline),  and  any  deposit  from  it,  or  from 
its  roughness  and  hardness.  Phosphatic  stones  are  of  quickest  growth,  the 
softest,  and  the  most  friable.  Uric  and  oxalic  stones  are  of  slow  growth; 
they  are  hard,  break  into  sharp  fragments,  and  give  a  clearer  ring  or  click 
than  the  phosphatic  when  struck  with  the  sound.  Stones  have  varied  in 
weight  from  a  few  grains  to  44  ounces,  and  in  number  from  one  to  some  hun- 
dreds, when  multiple  facets  are  often  present.  C.  Mayo,  of  Winchester,  ex- 
tracted one  weighing  14  J  ounces,  but  it  was  broken ;  the  patient  lived  several 
years.  Harmer,  of  Norwich,  in  the  year  1746,  extracted  one  entire,  which 
weighed  nearly  15  ounces,  and  the  patient  lived  five  years.  Sir  A.  Cooper 
extracted  one  entire,  weighing  16  ounces,  and  Mott,  of  New  York,  in  1834, 
another,  weighing  over  17  ounces,  from  a  man  of  twenty-one,  but  the  patients 
died,  and  this  has  been  the  result  in  several  cases  of  removal  of  heavy  stones 
(23-25  ounces) — lately  recorded  exceptions  being  Mr.  T.  Smith's  case  {Lan- 
cet, August,  1886),  with  a  stone  of  24}  ounces,  and  Thompson's,  with  one  of 
14  ounces. 

Treatment. — The  indications  are  :  (1)  To  remove  the  stone,  in  the  way 
which  involves  least  risk  to  the  patient ;  (2)  to  get  rid  of  the  morbid  state  of 
the  urine,  that  the  stone  may  not  recur  (p.  746) ;  and  (3)  to  cure  or  alleviate 
any  local  disease  of  the  bladder  which  the  stone  may  have  excited ;  this  often 
follows  removal  of  the  cause,  but  the  remedies  for  cystitis  (p.  777)  may  be 
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required.  Three  methods  have  been  employed  for  the  removal  of  stones : 
(1)  Solution  ;  (2)  Lithotrity  ;  and  (3)  Lithotomy. 

(1)  Litholysis,  or  Solution  of  Stone. — Sir  B.  Brodie  long  since 
showed  that  phosphatic  calculi  may  sometimes  be  dissolved  altogether,  and 
sometimes  be  so  disintegrated  or  reduced  in  size  that  they  may  escape  through 
the  urethra,  by  means  of  injections  of  very  dilute  nitric  acid,  as  recommended 
for  chronic  cystitis.  Sir  W.  Roberts,  in  his  Diseases  of  the  Urinary  Organs, 
gives  the  results  of  his  experiments  on  the  solution  of  uric  stones,  but  they 
are  not  encouraging,  and,  in  face  of  the  success  attending  modern  lithotrity, 
litholysis  may  now  be  disregarded. 

(2 )  Lithotrity. — Definition :  Lithotrity  is  an  operation  for  crushing  a 
stone  in  the  bladder  into  fragments  of  such  small  size  that  they  may  be 
removed  through  the  urethra  without  the  use  of  the  knife. 

In  1878,  Prof.  Bigelow,  of  Boston,  United  States,  introduced  a  most  im- 
portant modification  of  the  previous  practice  of  lithotrity.  Up  to  that  time 
it  had  been  customary  to  prolong  the  operation  over  a  number  of  sittings, 
each  of  only  a  few  minutes'  duration,  chloroform  being  often  unnecessary. 
It  was  thought  that  by  a  number  of  short  sittings  the  effect  of  instrumental 
violence  on  the  bladder  would  be  reduced  to  a  minimum ;  and  after  each 
operation  the  patient  was  kept  very  quiet,  that  the  irritation  from  the  frag- 
ments might  be  as  slight  as  possible.  Bigelow  did  not  consider  these  argu- 
ments well  founded,  and  urged  that  whatever  the  size  or  nature  of  the  stone, 
if  only  it  were  considered  possible  to  crush  it,  it  should  be  removed  at  one 
operation  ;  he  considered  that  retention  of  the  broken  fragments  in  the 
bladder  was  far  more  likely  to  set  up  cystitis  and  other  complications  than 
was  a  prolonged  sitting  and  the  use  of  large  and  powerful  instruments,  pro- 
vided that  all  the  fragments  were  removed  at  the  same  time. 

Great  and  startling  as  was  this  change,  it  appeared  so  rational  that  other 
surgeons  were  not  slow  to  adopt  it,  and  now  Bigelow's  operation  {litholapaxy) 
may  be  looked  upon  as  the  operation  of  lithotrity. 

Instruments  :  (1)  Lithotrites  ;  (2)  evacuating  catheters  ;  (3)  an  aspirat- 
ing bottle. 

The  lithotrite  (Fig.  269)  will  vary  in  size  and  power  with  the  amount  of 
work  required  of  it,  and  should  never  be  larger  than  is  really  necessary.  For 
very  large,  hard  stones  instruments  of  the  greatest  power  and  strength  are 
required,  and  Dr.  Freyer  has  suggested  the  addition  of  a  crossbar  to  the 
wheel  of  the  instrument  for  use  in  such  cases  ;  but  usually  the  broad-edged 


Fig.  269. 


(This,  and  Figs.  270,  271,  lent  by  Sir  H.  Thompson.) 


wheel  (Fig.  269)  of  Sir  H.  Thompson's  lithotrite  gives  ample  power.  To 
seize  and  break  a  large  stone  into  fragments  a  lithotrite  is  employed  of 
which  the  female  blade  is  largely  fenestrated  (Fig.  270),  so  that  the  well- 
serrated  male  blade  passes  deeply  into  it  when  screwed  home;  then  the  large 
fragments  are  broken  up  again  and  again  by  a  lighter  instrument  of  which 
the  female  blade  is  perforated  rather  largely  at  its  heel  (to  allow  detritus  to 
escape),  and  the  male  blade  is  wide,  roughened,  and  flat,  or  very  slightly 
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wedge-shaped.  Medium-sized  uric  acid  stones  and  large  fragments  of  hard 
calculi  may  be  treated  by  one  lithotrite — the  "  semi-fenestrated  "  (Fig.  271) 


Fig.  270.  ,  Fig.  271. 


— which  is  a  compromise  between  the  above,  the  female  blade  being  fenes- 
trated and  the  male  blade  being  wedge-shaped  at  the  heel  where  it  fits  into 
a  cleft  in  the  female  blade,  both  being  wide  and  solid,  for  pulverizing,  in 
front.  The  handle  is  either  round  and  fluted  (Thompson),  or  octagonal 
(Teevan),  and  of  sufficient  size  to  afford  a  firm  hold.  The  button  (a,  Fig.  272) 


Fig.  272. 

c  b  a 


Matthews's  screw  lithotrite. 
a,  thumb-plate  ;  I,  screw  ;  c,  wheel.    The  angle  of  the  female  blade,  d,  is  represented  much  too  open. 

when  down  acts  upon  the  screw-catches  (6),  and  thus  connects  the  two 
blades;  when  pushed  up  by  the  thumb  of  the  left  hand,  which  grips  the 
handle  in  crushing,  it  permits  a  free  sliding  movement  of  the  male  within  the 
female  blade,  used  for  opening  the  blades  and  closing  them  upon  the  stone ; 
when  the  stone  is  seized,  the  thumb-plate  is  drawn  down,  and  now  only  a 
screw-movement,  produced  by  turns  of  the  wheel  (c)  on  top  of  the  male 
blade,  is  possible;  this  is  used  in  crushing.  The  student  should  render 
himself  practically  familiar  with  these  movements. 

The  blades  should  not  fit  so  closely  as  to  render  it  possible  for  the  mucous 
membrane  of  the  bladder  to  be  nipped  between  them  when  they  are  closed ; 


Fig.  273. 


Evaeauting  catheter. 


their  margins  should  be  well  bevelled,  and  the  sliding  movement  should  be 
perfectly  free. 

The  evacuating  catheter  (Fig.  273)  should  vary  in  size  from  No.  14  to  18, 
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according  to  the  size  of  the  stone  and  of  the  urethra,  and  should  be  made  of 
silver,  and  slightly  curved  at  the  end  ;  the  eye  (a)  should  be  large  and  placed 
near  the  extremity  of  the  catheter  on  the  upper  surface. 

The  Aspirator. — Many  forms  are  used  ;  the  desiderata  are  that  it  be  easy 
of  manipulation,  that  the  fragments  removed  be  visible,  and  that  it  be  im- 
possible to  return  them  into  the  bladder  when  once  they  have  been  removed. 
Sir  H.  Thompson's  aspirator  (Fig.  274)  meet3  these  and  others. 


Fig.  274. 


Sir  Henry  Thompson's  aspirator. 

The  preparatory  treatment  consists  in  correcting  disorder  of  the  digestive 
organs,  and  allaying  irritation  of  the  urinary  organs,  by  hip-baths,  opiates, 
and  the  recumbent  posture. 

The  danger  of  the  operation  is  mechanical  injury  to  the  urethra  and 
bladder,  ihe  great  aim  should  be  gentleness.  An  anaesthetic  should 
always  be  given  for  Bigelow's  operation. 

Operation. — The  patient  should  be  placed  as  for  sounding  (p.  783).  The 
pelvis  should  be  raised  four  to  six  inches  if  the  prostate  be  much  enlarged. 
The  object  of  raising  the  pelvis  is  to  get  the  stone  away  from  the  neck  of  the 
bladder,  the  part  most  liable  to  injury:  and  especially  if  the  prostate  be 
enlarged,  otherwise  it  cannot  be  reached  at  all.  "  The  centre  of  the  cavity, 
and  space  beneath  it,"  says  Sir  H.  Thompson,  "form  the  area  of  operation." 
The  bladder  should  contain  a  little  water ;  it  usually  suffices  to  desire  the 
patient  to  hold  it  for  a  couple  of  hours  before  the  operation.  Thompson 
does  not  consider  the  presence  of  water  in  the  bladder  to  be  essential. 

The  lithotrite,  warmed  and  oiled,  is  now  most  gently  introduced.  After 
it  has  entered  the  fixed  urethra  it  should  be  held  in  the  mid-line,  somewhat 
inclined  toward  the  abdomen,  and  allowed  to  sink  by  its  own  weight  into 
the  membranous  part;  then  with  slight  rocking  movements  its  handle  is 
cautiously  lowered  between  the  thighs  and  the  instrument  simultaneously 
pushed  on.  Difficulty  must  never  be  overcome  by  force,  or  the  heavy  instru- 
ment will  leave  the  urethra.  When  in  the  bladder  the  lithotrite  is  used  as 
a  sound  to  find  the  stone.  The  next  step  is  to  seize  it.  There  are  two  ways 
of  doing  this:  (1)  If  the  lithotrite  with  the  blades  pointing  upward  be 
pressed  upon  the  floor  of  the  bladder,  so  as  to  make  a  fossa  there,  the  male 
blade  drawn  out  geutly  and  then  pushed  down,  the  stone  will  usually  be 
caught  at  once;  and  after  it  has  been  crushed  this  process  may  be  success- 
fully repeated  again  and  again  with  the  fragments  (Thompson).  (2)  Should 
this  method  not  succeed,  and,  ultimately,  when  but  few  fragments  remain, 
use  the  lithotrite  as  a  sound  till  the  stone  is  found ;  then  cautiously  open  the 
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blades,  keeping  the  female  blade  fixed,  seize  the  stone,  draw  down  the  thumb- 
plate,  and  rotate  the  lithotrite  till  the  blades  point  upward ;  in  this  latter 
position,  with  the  blades  surrounded  by  urine,  all  crushing  is  done.  Sup- 
posing the  stone  to  be  thus  caught,  the  screw  is  gently  turned  till  the  grip 
is  secure ;  then  a  sharp  turn  should  be  given  to  the  wheel,  and  the  stone  will 
break  into  four  or  five  pieces ;  the  male  blade  must  then  be  withdrawn  and 
one  of  the  fragments  picked  up  and  similarly  crushed.  Having  once  found 
the  whereabouts  of  the  fragments,  little  movement,  other  than  rotatory,  of 
the  lithotrite  should  be  permitted  by  the  left  hand.  When  all  the  larger 
fragments  appear  to  have  been  broken  up  it  is  well  to  remove  as  much  of 
the  debris  as  possible  before  proceeding  further ;  the  male  blade  of  the 
lithotrite  should  be  screwed  well  home,  and  the  instrument  removed.  The 
evacuating  catheter  is  introduced  into  the  bladder,  the  aspirator  bottle 
charged  with  warm  boracic  lotion  adjusted  to  it,  the  bottle  squeezed,  a  cur- 
rent of  lotion  injected  into  the  bladder,  and,  on  relaxing  the  pressure,  the 
bottle  sucks  out  the  lotion  from  the  bladder,  and  with  it  numerous  fragments 
of  stone ;  this  is  repeated  so  long  as  the  result  is  satisfactory.  A  lighter  flat- 
bladed,  or  semi-fenestrated  instrument  may  then  be  introduced,  and  the 
fragments  still  remaining  in  the  bladder  thoroughly  pulverized ;  another 
aspiration  may  remove  all  the  debris,  but  if  any  fragment  be  felt  rattling 
against  the  evacuating  catheter  but  not  passing  along  it,  the  lithotrite  must 
be  introduced  once  more.  The  evacuating  catheter  and  aspirator  form  a 
very  efficient  means  of  detecting  the  last  fragment,  for  the  suction  draws  all 
fragments  toward  the  eye  of  the  catheter,  and  if  they  are  too  large  to  pass 
they  will  be  felt  rattling  against  it ;  but  it  is  generally  admitted  that  in  fas- 
ciculated and  sacculated  bladders  the  last  fragment  may  be  missed,  from  its 
not  being  drawn  out  of  some  recess  into  which  it  has  fallen. 

The  after-treatment  is  in  most  cases  limited  to  that  of  a  slight  subacute 
cystitis ;  sometimes  the  patient  complains  early  of  pain  about  the  bladder ; 
this  is  best  allayed  by  a  hot  hip-bath  and  a  morphia  suppository ;  with  the 
view  of  preventing  cystitis,  the  patient  should  keep  in  the  recumbent  posi- 
tion for  the  first  five  or  six  days,  and  should  take  frequent  doses  of  potash 
solution  in  barley  water  to  neutralize  the  acidity  of  the  urine ;  frequent  hot 
hip-baths  are  also  of  much  value.  Sir  H.  Thompson  states  that  the  urine 
is  frequently  clear  till  the  fourth  or  fifth  day,  and  that  then  the  cystitis 
commences;  great  care  should,  therefore,  be  taken  until  this  period  has  been 
passed. 

Besides  cystitis  other  complications  may  arise.  The  most  common  are: 
an  attack  of  rigors,  like  those  after  operations  for  stricture  (p.  763) ;  pros- 
tatitis or  orchitis,  for  the  treatment  of  which  see  pp.  766  and  811 ;  atony  of 
the  bladder,  which  becomes  full  and  overflows,  considerable  distress  and 
constitutional  disturbance  often  resulting  before  the  state  of  the  bladder  is 
detected.  A  rubber  catheter  must  be  passed  thrice  a  day,  or  tied  in  if  its 
passage  cause  much  pain,  till  the  bladder  regains  power. 

If  death  occur  it  will  usually  be  from  interstitial  nephritis ;  pysemia, 
exhaustion,  and  peritonitis,  usually  from  a  sacculus  or  from  injury,  are  other 
causes.  Before  the  patient  is  discharged  cured,  he  should  be  most  care- 
fully sounded,  and  sent  on  a  jolting  journey. 

Since  the  introduction  of  the  "single-sitting"  operation  the  contra-indica- 
tions  of  lithotrity  have  been  lessened  in  number ;  it  may  be  stated  that  for 
patients  of  any  age  above  puberty,  not  suffering  from  any  obstruction  of  the 
urethra  or  prostate  preventing  the  introduction  of  instruments  of  sufficient 
size,  litholapaxy  is  the  best  operation,  provided  the  calculus  be  not  of  extreme 
hardness  or  gigantic  size.  Sir  H.  Thompson  states  that  the  largest  stone  he 
has  yet  crushed  wTeighed  two  and  three-quarters  ounces,  and  wras  composed  of 
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uric  acid  ;  the  operation  lasted  seventy  minutes.  In  India,  Keegan  crushed 
a  stone  of  three  and  half  ounces,  and  the  patient  went  home  on  the  fourth 
day;  Freyer  also  successfully  crushed  a  uric  acid  and  an  oxalate  stone,  each 
weighing  over  three  ounces. 

Lithotrity  in  Children. — The  success  of  lithotomy  in  children  is  so  great 
that  for  a  long  time  surgeons  hesitated  to  apply  lithotrity  to  them,  fearing 
that  the  injury  done  to  their  delicate  and  small  urinary  passages  by  such 
rough  instrumentation  would  cause  a  high  mortality;  but  apparently  theory, 
led  them  as  much  astray  here  as  in  lithotrity  at  several  sittings.  Litho- 
lapaxy  has  been  practised  extensively  during  the  last  few  years,  and  with 
excellent  results,  by  Keegan  and  other  Indian  army  surgeons.  Keegan 
(Ind.  Med.  Gaz.,  June,  1885)  reports  42  cases,  aged  2-11  years,  with  1 
death  ;  the  stones  varied  from  5-308  grains  (average  128  grains),  and  the 
average  stay  in  hospital  was  less  than  one  week.  He  states  that  boys  of 
4-6  years  will  usually  bear  a  No.  7-8  lithotrite,  and  of  8-10  years  a  No. 
8-10  lithotrite,  the  evacuating  catheter  being,  one  or  two  sizes  larger.  He 
uses  small  fenestrated  lithotrites  which  pass  easily,  and  crush  fine,  so  that 
a  large  catheter  may  not  be  wanted,  and  employs  the  aspirator  freely ;  he 
deprecates  all  force  and  hurry.  Some  cases  in  which  no  lithotrite,  however 
small,  can  be  used  with  safety,  will  remain  for  lithotomy  ;  probably  also  cases 
of  large  oxalic  stones.  Cadge  (loc.  cit.)  thinks  the  advantages  of  litholapaxy 
as  compared  with  cutting  in  boys  will  be :  a  mortality  of  not  more  than  two 
or  three  per  cent.;  no  risk  of  bleeding,  wound  of  rectum,  or  seminal  ducts; 
quicker  recovery,  and  probably  greater  ease. 

Freyer  has  used  litholapaxy  with  much  success  in  girls. 

It  must  be  observed,  in  conclusion,  that  the  benefits  of  lithotrity  are  most 
fully  shown  when  patients  apply  for  relief  at  the  earliest  possible  period 
after  the  descent  of  the  stone  into  the  bladder. 

(3)  Lithotomy. — Definition:  The  best  definition  of  lithotomy  is  the 
homely  English  phrase,  cutting  for  the  stone. 

The  indication  for  this  operation  may  be  defined  to  be,  the  presence  of  a 
stone  in  the  bladder  which  it  is  not  judged  expedient  to  remove  by  lithotrity. 

The  only  contraindication  is  the  presence  of  such  serious  organic  disease, 
especially  of  the  kidneys,  as  would  render  death  the  almost  inevitable  result 
of  the  operation.  But  the  surgeon  is  not  justified  in  withholding  the  only 
means  of  relief,  if  the  patient  desire  it,  merely  out  of  regard  to  his  own  mor- 
tality statistics. 

Lithotomy  in  the  male  may  be  either  perineal  or  suprapubic,  and  the  peri- 
neal operations  are  divided  into  lateral  and  median.  The  lateral  operation 
provides  an  exit  for  the  stone  where  there  is  most  space — through  the 
lateral  lobe  of  the  prostate  and  ischio-rectal  fossa  ;  it  cuts  many  bloodvessels, 
and  involves  free  division  of  its  prostate  gland.  The  median  operations  have 
been  devised  to  avoid  these  dangers  ;  in  them  the  incisions  "  are  limited  to 
the  central  part  of  the  perineum,  and  are  made  in  the  line  of  the  raphe  itself 
or  transverse  to  it,  and  lie  mainly  between  the  anus  and  the  symphysis 
pubis.  They  do  not  approach  the  rami  or  the  great  vessels,  nor  do  they 
run  transversely  near  to  the  origin  of  the  branches  from  the  pudic  artery. 
In  no  case  do  the  incisions  reach  the  external  limits  of  the  prostate  gland." 
(Thompson.) 

The  lateral  operation  is  doubtless  the  safest,  if  one  operation  be  applied 
indiscriminately  to  all  cases.  There  are  many  variations  in  the  manner  of 
performing  it,  and  in  the  instruments  employed  by  different  surgeons. 

Lateral  Lithotomy, — Instruments :  a  sharp-pointed  lithotomy-knife 
(Fig.  275);  a  straight  probe-pointed  knife,  to  enlarge  the  internal  incision,  if 
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necessary ;  a  curved  staff,  deeply  and  widely  grooved  below  and  to  the  left, 
along  the  whole  curve,  and  as  large  as  the  urethra  will  take  ;  forceps  (Fig. 
276),  straight  and  curved,  of  various  sizes ;  and  scoops  (Fig.  277)  for  ex- 

Fig.  275. 


Sir  W.  Fergusson's  lithotoiny-knife. 

tracting  the  stone ;  one  or  two  sounds ;  artery  and  clamp- forceps,  an  air- 
tampon  or  petticoated  tube,  and  a  4-ounce  brass  syringe.  The  forceps  should 
have  long  blades,  curved  so  as  to  retain  the  stone  without  undue  pressure, 


Fig.  276. 


Walton's  lithotomy-forceps  ;  the  hlartes  are  solid. 


and  largely  fenestrated,  the  openings  being  filled  with  a  bit  of  linen  sewn  in; 
such  afford  a  firmer  hold,  take  up  less  room,  and  are  less  likely  than  solid 
blades  to  crush  the  stone.  Richard  Davy's  fishing-net  forceps  are  very  inge- 
nious, add  less  to  the  bulk  of  the  stone  than  even  the  scoop,  and  they  catch 

Fig.  277. 
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Lithotomy-scoop. 

debris  in  case  of  fracture.  A  table  about  feet  high,  properly  covered, 
should  be  placed  with  one  end  toward  a  good  light. 

The  bladder  may  contain  a  little  urine — as  much  as  would  collect  in  an 
hour;  it  is  better  empty  than  full,  for  if  the  bladder  be  empty  the  stone  will 
be  close  to  its  neck  ;  if  full  when  cut  into,  instead  of  contracting  regularly, 
it  falls  together  in  folds,  which  may  entangle  the  stone. 

The  bowels  should  be  cleared  the  day  before  by  castor-oil,  and  on  the 
morning  of  operation  by  a  simple  enema. 

The  anaesthetic  is  given.  Then  the  staff  is  introduced,  and  made  to  touch 
the  stone  if  possible,  to  make  it  clear  to  the  operator  and  his  assistants.  If 
the  staff  does  not  do  so,  a  sound  must  be  used,  and  should  this  not  strike  the 
stone,  the  operation  must  be  postponed,  for  the  stone  may  have  been  passed 
since  it  was  last  detected,  or.  some  mistake  may  have  been  made  on  previous 
occasions. 

When  satisfactorily  introduced,  the  staff  is  held  by  the  most  trustworthy 
assistant,  standing  on  the  patient's  left ;  his  right  fingers  grasp  the  shaft,  and 
keep  the  penis  up,  the  right  thumb  rests  against  its  handle,  and  his  left 
fingers  raise  the  scrotum  ;  the  concavity  of  the  staff  bears  firmly  at  some 
point  against  the  pubes.    The  staff  should  not  be  allowed  to  vary  from  the 
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position  in  which  the  surgeon  ultimately  places  it.   Operators  differ  as  to  the 
best  position  ;  some  hook  it  up  under  the  pubes,  with  the  handle  vertical,  to 
diminish  the  lateral  bulging  of  the  rectal  ampulla  ; 
some  press  it  down  into  the  perineum,  and  often  a  Fig.  278. 

little  to  the  left  of  the  raphe,  that  its  groove  may 
be  the  more  easily  reached ;  others  render  the 
membranous  urethra  accessible  by  inclining  the 
handle  of  the  staff,  hooked  under  the  pubes, 
strongly,  toward  the  abdomen,  the  penis  being 
moderately  stretched.  We  think  that  the  latter 
position  is  best  until  the  staff  is  reached  (Cadge), 
but  that  for  the  second  stage  it  should  be  hooked 
up  strongly,  with  the  handle  vertical  (Fig.  279). 
To  expose  the  perineum  thoroughly,  flex  and  sepa- 
rate the  thighs,  bend  the  knees,  and  place  each 
heel  in  the  corresponding  palm ;  the  hand  and 
foot  should  then  be  firmly  bound  together  by  a 
bandage  (Fig.  278)  about  H  yards  long,  the 
centre  of  which  is  fixed  by  a  clove-hitch  around 
the  wrist,  whilst  the  ends  are  carried,  in  figure-8, 
round  the  ankle  and  foot,  and  include  the  hand. 
Pritchard's  anklet  and  bracelet,  buckled  round 
ankle  and  wrist,  can  be  securely  hooked  together 
or  unhooked  in  an  instant.  Clover's  knee-crutch 
and  sling  also  act  well.  Next  bring  the  buttocks  to  the  edge  of  the  table, 
and  shave  the  perineum.  An  assistant  on  each  side  faces  the  surgeon, 
throws  an  arm  over  each  leg,  grasps  the  foot  on  the  inner  side,  presses  the 
knee  into  his  axilla,  and  thus  flexes  and  holds  apart  the  thighs  ;  they  should 
be  held  symmetrically,  and  by  their  leverage  the  perineum  should  be  steadied 
in  the  position  desired  by  the  surgeon.  The  assistant  on  the  surgeon's  right 
may  sponge,  if  necessary.  The  surgeon  now  sits,  with  his  back  to  the  light, 
in  front  of  the  perineum,  and  sees  that  it  is  square  before  him.  He  then  makes 
out  the  position  of  the  pubic  arch  and  the  tubera  ischii,  and,  lastly,  passes 
his  left  forefinger,  well  oiled,  into  the  rectum,  to  ascertain  the  size  of  the  pros- 
tate, and  its  depth  from  the  surface,  and  to  arrange  the  staff  as  he  wishes. 
This  exploration  further  makes  the  rectum  contract  to  the  smallest  bulk. 
The  finger,  when  withdrawn,  should  be  thoroughly  cleansed  in  strong  sub- 
limate lotion  ;  or  the  right  forefinger  may  be  used. 

Everything  being  now  prepared,  and  the  surgeon  having  his  instruments 
at  his  right  hand,  he  fixes  and  steadies  the  skin  of  the  perineum  with  the 
fingers  of  the  left  hand,  taking  care  not  to  draw  it  up.  Then  he  commences 
by  a  free  division  of  the  skin  and  fat,  entering  his  knife  just  on  the  left  side 
of  the  raphe,  in  the  adult,  about  one  and  three-quarter  inch  in  front  of  the 
anus,  cutting  downward  with  a  sawing  motion,  to  midway  between  the  anus 
and  the  left  tuberosity ;  this  incision  is  shallow  above,  but  enters  more  and 
more  deeply  into  the  ischio-rectal  fossa.  The  blade  of  the  knife  should  next 
be  run  along  the  surface  of  the  exposed  fat  and  cellular  tissue,  and  then  the 
forefinger  of  the  left  hand  is  thrust  into  the  wound,  about  its  middle,  to  feel 
the  staff  in  the  membranous  urethra.  Guided  by  the  finger-nail,  which  is 
toward  it,  the  knife  divides,  by  a  touch  or  two,  the  base  of  the  triangular  liga- 
ment, the  fibres  of  the  transversus,  or  any  other  tissue  covering  the  staff,  until 
the  finger  feels  the  groove  of  the  staff  in  the  membranous  urethra.  There 
should  be  no  hurry  to  reach  the  urethra,  no  attempt  to  touch  the  staff  with 
the  knife-point  in  the  first  puncture;  such  will  almost  certainly  lead  to  open- 
ing the  bulb  instead  of  the  membranous  part,  which  must  be  approached 
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somewhat  from  below;  but  slight  division  of  the  bulb  is  probably  frequent 
and  harmless.    This  is  the  first  stage  of  the  operation. 


Fig.  279. 


Mode  of  cutting  into  the  bladder,  and  of  holding  the  knife — "like  a  dinner-knife." 

The  left  forefinger-nail  is  now  to  be  well  fixed  in  the  groove  of  the  staff ; 
the  knife  is  slipped  in  over  it,  with  its  flat  surface  placed  at  an  angle  of  at 
least  45°  with  the  raphe ;  its  point  is  made  to  pierce  the  tissue  covering  the 
staff,  to  enter  the  groove  and  to  slide  along  the  groove  towards  the  bladder, 
dividing  the  membranous  part  of  the  urethra  and  the  edge  of  the  prostate. 
Some  surgeons  advise  that  the  length  of  the  cut  in  the  prostate  be  regulated 
by  the  angle  of  the  blade  with  the  staff  as  it  enters,  and  that  the  knife  should 
be  withdrawn  in  the  groove  of  the  staff ;  but  practised  lithotomists  usually 
prefer  to  make  their  prostatic  wound  by  cutting  down  and  out  as  the  knife 
is  withdrawn.  Until  this  is  done,  the  left  forefinger  remains  in  the  wound 
pushing  the  rectum  back  and  to  the  right.    This  completes  the  second  part. 

Now  the  left  forefinger  is  gently  insinuated  along  the  staff  into  the  bladder 
with  a  rotatory  kind  of  motion,  dilating  the  parts  as  it  enters,  and  feels  for 
the  stone.  Next,  the  assistant  removes  the  staff,  and  the  surgeon  cautiously 
introduces  the  forceps  over  the  finger  into  the  bladder — the  finger  being 
withdrawn  as  the  instrument  enters;  at  this  moment,  the  forceps  are  opened, 
and  with  a  turn  of  the  Avrist,  giving  a  scooping  motion  to  the  open  blades,  the 
stone  is  caught  as  it  is  brought  within  their  jaws  by  the  gush  of  urine  that 
escapes.  The  sides  of  the  wound  fall  together  so  closely,  that  little  urine 
escapes  till  the  finger  is  withdrawn. 

If  the  stone  be  not  caught  in  this  way,  the  forceps  must  be  closed,  brought 
into  contact  with  it,  the  blades  opened  and  made  to  grasp  it ;  if  seized  appa- 
rently across  its  long  axis,  it  is  relinquished  and  seized  again — then  it  is 
extracted  by  cautious,  screwlike,  and  rocking  movements  of  the  forceps,  in 
the  axis  of  the  pelvic  outlet — down  and  back,  where  the  interval  between  the 
bones  is  largest.  The  forceps  should  be  withdrawn  with  their  greatest  width 
in  the  length  of  the  prostatic  incision,  and  the  surgeon  should  try  to  make 
the  parts  gradually  yield  and  dilate;  but  more  or  less  tearing  is  very  com- 
mon, if  not  constant. 

The  prostate  must  not  be  dragged  down  in  front  of  the  stone  and  jammed 
against  the  pubic  arch  ;  it  is  sometimes  necessary  to  push  it  back  over  the 
forceps  with  the  left  forefinger.  Great  care  should  be  taken  not  to  crush 
the  stone. 
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When  the  stone  is  extracted,  the  bladder  must  in  all  cases  be  most  care- 
fully explored  by  the  finger  and  hand  above  the  pubes,  and,  if  this  be  un- 
satisfactory, by  the  sound,  for  other  stones  or  fragments;  if  the  bladder  con- 
tain much  clot,  it  should  be  washed  out  with  boracic  lotion.  The  greatest 
care  is  necessary  when  the  stone  has  broken  or  chipped,  when  multiple  stones 
have  been  removed,  and  especially  when,  under  these  circumstances,  the 
bladder  is  fasciculated. 

Lastly,  all  bleeding  having  ceased,  the  wound  should  be  thoroughly 
swabbed  with  chloride  of  zinc  (grs.  xl  ad  §j)  and  then  covered  with  iodo- 
form ;  for  twelve  to  fourteen  hours  a  large  gum  elastic  or  stout  rubber  tube 
may  be  desirable. 

Difficulties  and  dangers  in  the  operation. — (1)  The  external  incision  should 
be  free,  and  brought  low  enough  down,  that  the  urine  may  subsequently 
escape  freely  without  infiltrating  the  cellular  tissue ;  it  must  not  be  deep 
high  up  over  the  bulb. 

(2)  In  small,  fat  children  it  is  sometimes  a  little  difficult  to  distinguish 
between  the  staff  and  the  left  pubic  arch,  and  I  have  seen  the  latter  cut 
upon  for  some  time. 

(3)  The  urethra  must  not  be  opened  too  much  in  front ;  the  membranous 
part  is  to  be  aimed  at,  though  wound  of  the  bulb  is  probably  frequent  and 
usually  harmless. 

(4)  Great  care  must  be  taken  that  the  knife  is  well  in  the  groove  of  the 
staff  and  properly  lateralized,  before  pushing  it  through  the  prostate,  and 
that  during  this  act  its  point  does  not  leave  the  groove  for  an  instant. 

(5)  Wound  of  the  rectum  is  most  likely  to  occur  in  this  deep  incision, 
when  the  knife  blade  is  too  vertical. 

(6)  Wound  of  the  trunk  of  the  pudic,  on  the  other  hand,  may  occur  if 
the  blade  is  too  horizontal.  It  is  scarcely  possible  to  wound  this  vessel  by 
the  superficial  cut  in  an  adult,  so  deeply  is  it  placed  on  the  obturator ;  but 
in  a  child,  I  have  seen  it  wounded  by  a  cut  ending  too  near  the  tuber;  it 
was  easily  secured. 

(7)  Wound  of  the  back  of  the  bladder  may  occur  if  the  knife  point  is 
permitted  to  leave  the  staff  in  the  onward  thrust ;  the  staff  may  be  driven 
through  it,  usually  by  an  accidental  blow  on  the  handle ;  and  it  must  be 
regarded  as  possible  from  the  most  violent  use  of  the  forceps. 


Fig.  280. 


An  internal  view  of  the  parts  at  the  neck  of  the  bladder  concerned  in  lithotomy  :  a  a,  vasa  deferentia  ;  i>, 
vesicula;  seminales ;  c,  prostate  with  cut  in  the  left  lobe  ;  d  d,  ureters.    (Bryant,  in  Lancet,  Feb.  11,  1843.) 


(8)  The  incision  in  the  prostate  is  important  from  several  points  of  view. 
The  direction  of  the  incision  is  that  in  which  the  longest  cut — about  three- 
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quarters  of  an  inch — within  the  limits  of  the  gland  is  possible  (Fig.  280). 
If  the  incision  be  too  short  to  permit  the  passage  of  the  stone,  the  gland  is 
almost  necessarily  torn  (usually  down  toward  the  rectum),  both  it  and  the 
surrounding  tissues  are  more  or  less  bruised,  and  are,  therefore,  more  liable 
to  inflame  and  slough  under  the  irritation  of  urine;  whence  it  follows  that 
the  mortality  after  perineal  lithotomy  increases  rapidly  with  the  size  of  the 
stone.  What  then  should  be  done  if,  in  a  lateral  lithotomy,  the  stone  can- 
not be  extracted  easily  through  an  incision  within  the  limits  of  the  left  lobe 
of  the  prostate?  Practice  differs.  Some  would  dilate — i.  e.,  tear,  the  pros- 
tate as  much  as  possible,  in  the  hope  that  the  stone  might  be  dragged 
through  ;  others  upon  finding  a  real  difficulty  would  divide  the  right  lobe 
like  the  left;  others  again,  and  among  them  Cadge  may  be  mentioned, prefer 
to  extend  the  wound  in  the  left  lobe  beyond  the  prostatic  capsule.  The 
dangers  of  the  latter  course  are  said  to  be  hemorrhage  and  extravasation  of 
urine  into  the  pelvic  connective  tissue.  Hemorrhage  from  the  prostatic 
plexus  is  certainly  a  risk,  especially  in  the  old  ;  but  infiltration  of  urine  is 
unlikely  so  long  as  an  easier  way  out  of  the  bladder  is  provided.  After  the 
extraction  of  large  stones,  the  prostatic  capsule  having  perhaps  ultimately 
been  divided,  suppurative  pelvic  cellulitis  has  no  doubt  been  frequent,  but 
evidence  of  extravasation  has  been  unusual,  whilst  that  of  bruising  and 
sepsis  has  been  ample.  It  would  seem  best,  therefore,  when  there  is  diffi- 
culty, on  account  of  its  size,  in  extracting  a  stone,  even  with  the  scoop  or 
fishing-net  forceps,  to  notch  the  right  lobe  so  far  as  it  is  possible  from  a  left 
wound  ;  and,  if  this  does  not  give  room  enough,  to  extend  the  left  incision 
sufficiently  to  do  so.  The  question  is  not  now  so  important,  for  stones  above 
two  ounces  in  the  adult  male  ought,  where  crushing  is  impossible,  to  be  ex- 
tracted by  the  suprapubic  and  not  by  a  perineal  operation  ;  indeed,  the  high 
operation  has  been  successfully  done  by  a  surgeon  who  found,  on  performing 
lateral  lithotomy,  that  the  stone  was  larger  than  he  thought.  This  course 
would  certainly  be  preferable  to  introducing  one  of  the  formidable  stone- 
crushers  formerly  employed  to  break  up  calculi  which  could  not  be  dragged 
whole  through  the  perineum. 

(9)  Difficulty  in  reaching  the  bladder  with  the  finger  may  be  due  to  a  fat 
deep  perineum  or  to  a  large  prostate ;  the  stone  is  not  then  felt,  and  there 
may  be  some  difficulty  in  introducing  the  forceps.  Some  sur(geons  employ  a 
blunt  gorget,  the  point  of  which  runs  in  the  groove,  to  dilate  the  wound, 
and  pass  the  forceps  in  the  hollow  of  the  gorget ;  but  usually  these  enter 
easily  if  guided  by  a  finger  to  the  prostatic  wound.  If  the  stone  be  very 
large  in  such  cases  the  difficulty  may  be  extreme,  and  if  it  break  it  is  hard 
to  be  sure  that  all  fragments  are  out.  But  there  is  another  way  in  which 
difficulty  in  entering  the  bladder  may  arise,  especially  in  children  in  whom 
the  parts  are  small  and  soft,  and  the  bladder  is  more  an  abdominal  than  a 
pelvic  organ.  Instead  of  insinuating  his  finger  through  a  wound  in  the  pros- 
tate, between  the  latter  and  the  staff,  the  surgeon  pushes  the  bladder  before 
him,  perhaps  tears  it  altogether  from  the  membranous  urethra,  forces  his 
way  between  the  bladder  and  rectum,  and  makes  a  space,  which  has  been 
taken  for  the  contracted  bladder,  in  the  recto-vesical  connective  tissue.  But 
he  will  be  conscious  that  his  finger  has  never  passed  through  the  tight  ring 
of  the  neck  of  the  bladder.  If  the  mistake  is  discovered  before  the  staff  is 
withdrawn  it  is  easy  to  enlarge  the  wound  in  the  prostate,  but  when  the 
staff  has  been  withdrawn  it  has  usually  been  found  impossible  to  reintroduce 
it,  and  the  stone  has  been  left  in  the  bladder.  This  accident  would  never 
occur  if,  after  the  deep  incision,  a  long  slender  director  (C.  Heath)  were 
passed  along  the  groove  into  the  bladder,  the  staff  withdrawn,  and  the  finger 
insinuated  into  the  bladder  between  the  director  and  the  urethral  roof;  or 
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if  a  pair  of  dressing-forceps  were  similarly  introduced  and  used  to  dilate  the 
opening,  and  even  to  remove  the  stone  (Cadge). 

(10)  Difficulty  in  seizing  the  stone  will  arise  when  the  stone  is  encysted 
in  a  sacculus,  from  the  mouth  of  which  a  small  portion  only,  often  encrusted 
with  a  cap  of  phosphates,  protrudes.  This  cap  may  break  off  and  form  a 
separate  stone,  which  is  removed  easily,  the  encysted  calculus  remaining 
undiscovered.  In  dealing  with  an  encysted  stone  the  surgeon  must  endeavor 
with  finger  nail  and  scoop,  aided  by  a  finger  in  the  rectum,  to  dislodge  it ; 
notching  the  margin  of  the  sac  is  even  more  perilous  than  the  above  proce- 
dures. Should  careful  sounding  reveal  the  state  of  matters,  the  suprapubic 
operation  should  be  selected,  that  direct  vision  may  guide.  Encysted  stone 
is  likely  to  be  met  with  only  in  elderly  men,  behind  an  obstructing  prostate; 
but  it  has  been  found  even  in  women,  in  sacculi  which  very  likelv  are  con- 
genital. If  the  stone  lie  in  a  vaginal  cystocele  or  a  cystocele  behind  the 
prostate,  a  finger  in  the  vagina  or  rectum  may  lift  it  within  reach  of  the 
forceps. 

(11)  Fracture  of  the  stone  and  multiple  calculi  have  been  alluded  to. 
The  varieties  of  this  operation  are  the  following :    Many  surgeons  have 

made  unimportant  changes  in  the  operation  as  above  described.  But  the 
following  seem  to  rank  as  varieties :  Buchanan,  of  Glasgow,  employs  a  rec- 
tangular staff,  with  the  shorter  branch  grgpved  at  the  side.  The  surgeon 
passes  the  left  forefinger  into  the  rectum  (where  he  keeps  it  during  the  whole 
operation),  feels  that  the  prostate  is  between  his  finger  and  the  short  branch 
of  the  sound,  keeps  the  angle  of  the  staff  just  in  front  of  the  gland,  and  de- 
presses the  handle,  so  that  the  angle  may  project  in  the  perineum  between, 
the  anus  and  the  bulb,  and  that  the  left  thumb  may  feel  the  groove.  The 
handle  is  now  committed  to  an  assistant  with  instructions  to  depress  it 
steadily  and  keep  it  in  the  same  position.  The  surgeon  then  plunges  a  bis- 
toury into  the  groove  of  the  staff  in  the  mid-line  just  in  front  of  the  anus. 
The  bistoury  (a  straight  instrument  whose  blade,  cutting  on  both  edges  near 
the  point,  is  of  the  same  length  as  the  short  branch  of  the  staff)  is  pushed  to 
the  extremity  of  the  groove,  being  kept  strictly  at  right  angles  to  the  handle 
of  the  staff.  In  withdrawing  it,  it  is  made  to  cut  at  first  outward  and  down- 
ward, then  directly  downward,  so  that  the  incision  turns,  as  it  were,  round 
the  finger  in  the  rectum.  The  advantages  of  thi3  operation  are  said  to  be 
that  it  is  simple,  easy,  free  from  hemorrhage,  because  removed  from  the 
transverse  vessels  of  the  perineum  ;  that  the  incisions  are  small,  and  yet  the 
wound  is  roomy,  from  the  extensibility  of  the  rectum. 

Avery,  of  Charing  Cross,  invented  an  ingenious  staff  from  which,  by  turn- 
ing a  handle,  a  trocar  was  made  to  pierce  the  perineum  from  within,  thus 
making  it  impossible  to  miss  the  bladder;  but  his  instrument  has  been  sur- 
passed by  that  of  Smith,  which  has  often  been  highly  spoken  of  as  rendering 
the  operation  verjr  easy  and  certain. 

After-treatment. — A  suppository  of  morphia  may  be  introduced  before 
the  patient  is  removed  to  bed.  The  patient  should  lie  upon  a  mackintosh 
on  his  back  with  his  shoulders  elevated ;  large  sponges  (changed  every  six 
hours,  washed  in  water,  then  in  boracic  lotion,  before  they  are  dried)  should 
be  used  to  soak  up  the  urine.  Some  surgeons  introduce  a  large  gum-elastic 
tube  through  the  wound  into  the  bladder  for  the  urine  to  flow  through  for 
the  first  twenty-four  hours,  or  the  surgeon  may  introduce  his  finger  after  a 
few  hours  to  clear  the  wound  of  coagula.  Pain  must  be  allayed  by  morphia, 
the  wound  kept  perfectly  clean,  the  diet  nourishing,  and  then  in  favorable 
cases  the  urine  begins  to  flow  by  the  urethra  in  about  one  week  (sometimes 
in  two  or  three  days),  and  the  wound  heals  completely  in  four  or  five.  It 
often  becomes  covered  by  a  membrane  (p.  154). 
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Complications. — (1)  Severe  hemorrhage  may  proceed  at  the  time  of  the 
operation,  or  after  it,  from  the  superficial  or  transverse  artery  of  the  peri- 
neum, from  the  artery  of  the  bulb,  or  from  the  prostatic  plexus  of  veins  ; 
rarely  from  the  pudic.  The  bleeding  orifice  should  be  secured  with  a  liga- 
ture if  possible;  by  drawing  the  wound  well  open  or  pressing  up  its  floor 
with  a  finger  in  the  rectum,  we  may  be  able  to  seize  the  vessel  with  clamp- 
forceps,  which  may  be  left  on  the  vessel  for  a  few  hours;  if  this  be  impossi- 
ble, the  bleeding  point  must  be  compressed  as  long  as  may  be  necessary  with 
the  finger.  A  general  venous  or  arterial  oozing  must  be  checked  by  ice  in 
the  wound,  or,  better,  by  a  sponge  in  hot  water ;  these  failing,  by  plugging 
the  wound.  The  best  plug  is  the  "air-tampon"  of  Buckston  Brown  ;  it  con- 
sists of  a  gum-elastic  tube  surrounded  by  an  India-rubber  bag,  which  can  be 
distended  with  air  through  a  stop-cock ;  the  tube  is  placed  in  the  bladder 
and  the  bag  blown  up.  An  efficient  substitute  may  be  extemporized  by 
putting  a  "  petticoat"  of  linen  round  the  tube,  and  after  the  latter  is  placed 
in  the  bladder,  plugging  the  space  between  it  and  the  petticoat  with  pieces 
of  boracic  lint.  In  forty-eight  hours  the  tube  and  plug  may  be  removed 
together.  Plugging  should  never  be  resorted  to  lightly ;  the  blood  is  often 
forced  into  the  pelvic  connective  tissue,  and  even  up  to  the  kidneys,  there  to 
decompose  and  excite  suppuration.  Care  should  be  taken  that  blood  does 
not  accumulate  in  the  bladder.  «This  may  be  suspected  if  the  patient  become 
pale  and  exhausted,  the  bladder  full,  and  painful  straining  set  in,  for  natu- 
rally there  is  but  little  pain  after  lithotomy ;  and  it  must  be  combated  by 
washing  out  clots  with  boracic  lotion,  and  then  inserting  a  tube  to  keep  the 
bladder  empty  and  at  rest.  If  the  bleeding  is  severe  it  must  be  dealt  with 
as  above.  Primary  hemorrhage  and  shock  and  secondary  hemorrhage  cause 
a  good  many  deaths.  Urine  may  be  similarly  retained  in  atonied  bladders 
and  cause  much  suffering  before  it  is  found  out. 

(2)  Pelvic  cellulitis,  usually  suppurative,  is  often  indicated  by  adynamic 
fever,  and  even  this  may  be  low.  I  have  once  or  twice  found  a  slightly 
tender  swelling  in  the  mid-line  above  the  pubes,  which  turned  out  to  be  an 
abscess.  Cadge  has  noted  the  presence  of  urine  of  fecal  smell  as  a  sign  of 
abscess  near  the  rectum.  The  wound  should  be  explored  with  a  finger,  that 
any  pus  in  its  neighborhood  may  be  let  out.  A  swelling  such  as  the  above 
should  be  aspirated  and  incised  if  pus  be  found.* 

(3)  Simple  peritonitis  is  recognized  and  treated  as  usual.  It  may  rise  from 
wound  of  the  bladder,  extension  from  a  sacculus,  or  pyemia. 

(4)  Pyaemia  accounts  for  one-fourth  of  the  deaths. 

(5)  Interstitial  nephritis,  as  usual,  is  chiefly  responsible  for  the  mortality  ; 
about  one-third  of  the  deaths  seem  to  fall  to  its  share. 

Median  Lithotomy. — The  bilateral  operation  is  performed  by  making  a 
curved  incision,  with  the  convexity  upwards,  from  one  side  of  the  perineum 
to  the  other,  between  the  anus  and  bulb  of  the  urethra ;  opening  the  mem- 
branous portion  of  the  urethra  upon  a  median  staff,  and  then  pushing  a 
double  bistouri  cache  into  the  bladder,  by  which  both  sides  of  the  prostate 
may  be  divided. 

Allarton's  operation. — An  operation  on  the  same  principle  was  proposed 
by  Allarton  (Lithotomy  Simplified,  1854;  A  Treatise  on  Modern  Median 
Lithotomy,  1863).  A  staff  with  a  central  groove  is  introduced  and  held  firmly 
against  the  pube3.  The  operator  introduces  his  left  forefinger  into  the  anus, 
and  pressing  its  point  against  the  staff  into  the  prostate,  passes  a  long-hau  lied 
straight-pointed  knife  into  the  perineum,  exactly  in  the  mid-line,  about  half 
an  inch  above  the  anus,  till  it  hits  the  groove  in  the  staff.  Then  he  moves 
the  point  of  the  knife  a  few  lines  towards  the  bladder  and  next  withdraws 
it,  enlarging  the  incision  upward  as  he  does  so  to  the  extent  of  from  three- 
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quarters  of  an  inch  to  an  inch  and  a  half.  Next  he  passes  a  long  probe 
along  the  groove  of  the  staff  quite  into  the  bladder,  withdraws  the  staff1,  and 
insinuates  his  left  forefinger  through  the  prostate,  which  is  not  cut  but 
dilated,  above  the  probe.  Now,  if  the  stone  be  small,  it  probably  comes  in 
contact  with  the  finger,  and  may  be  withdrawn  with  forceps.  If  not,  the 
wound  in  the  prostate  may  be  further  dilated,  or,  in  cases  of  difficulty,  the 
stone  may  be  crushed,  or  the  operation  converted  into  the  bilateral  one. 
Among  the  advantages  of  this  operation  Allarton  enumerates  the  impos- 
sibility of  missing  the  bladder,  the  small  amount  of  cutting  and  of  danger 
of  bleeding.  According  to  Sir  Henry  Thompson,  this  operation  "  appears 
to  become  dangerous,  just  in  proportion  as  injury  by  laceration  or  overpres- 
sure, under  the  name  of  dilatation,  is  superadded  to  the  incisions."  Want 
of  space  is  the  failing  of  median  operations  ;  they  are,  therefore,  not  adapted 
for  children,  nor  for  large  stones,  nor  for  large  and  rigid  prostates ;  it  is 
better  to  incise  both  sides  of  the  prostate  than  to  dilate  beyond  passing  the 
finger  into  the  bladder.  But  for  foreign  bodies  not  otherwise  removable  and 
for  examination  of  the  bladder  this  operation  has  many  applications. 

Suprapubic  Lithotomy,  or  the  High  Operation. — In  this  the  bladder 
is  opened  where  uncovered  by  peritoneum  in  the  hypogastrium.  Its  advan- 
tages are :  Ease  of  performance,  greater  space  afforded  for  the  removal  of 
large  stone,  less  danger  of  hemorrhage,  of  wound  of  the  rectum,  of  the  ejacu- 
latory  ducts  (leading  to  sterility),  of  fistula — though  the  wound  has  often 
been  long  in  healing,  of  breaking  the  stone,  or  of  leaving  fragments  behind. 

The  bladder  must  first  be  washed  out  if  the  urine  be  foul,  and  then  well 
distended  with  boracic  lotion,  to  raise  the  line  of  reflection  of  the  peritoneum 
as  much  as  possible  and  bring  a  large  non-peritoneal  surface  of  the  bladder 
in  contact  with  the  abdominal  wall ;  the  penis  must  be  clamped  to  prevent 
escape  of  the  fluid.  Petersen  advises  that  the  rectum  shall  next  be  distended 
by  means  of  14-16  ounces  of  water  in  an  India-rubber  bag ;  he  supports 
Garson  in  the  statement  that  this  raises  the  peritoneum  still  above  the  pubes, 
whilst  Barwell  and  Cadge  maintain  that  scarcely  one-half  an  inch  more  is 
thus  gained  ;  but  all  are  agreed  that  distention  of  the  rectum  steadies  the 
bladder  and  renders  it  more  prominent.  Both  of  these  injections  must  be 
cautiously  practised,  for  the  bladder  has  been  ruptured,  Polaillon  thinks 
dilated  ureters  have  been  injected,  and  the  rectum  has  been  torn. 

An  incision  2-8  inches  long  is  made  in  the  mid-line,  starting  from  the  pubes, 
and  deepened  to  the  linea  alba,  which  is  opened  for  2  inches,  and  the  edges 
retracted ;  now  the  bladder  is  cautiously  exposed  with  two  forceps,  or  some 
blunt  instrument,  the  peritoneum  being  recognized,  if  exposed,  and  pushed 
up ;  the  bladder  is  fixed  by  two  sutures  passed  well  through  it  on  either  side 
of  the  mid-line  that  it  may  not  disappear  behind  the  pubes  when  the  fluid 
escapes.  A  small  opening  is  next  made  in  the  mid-line  of  the  bladder,  a 
finger  passed  in  and  the  stone  examined,  and  such  enlargement  as  may  be 
found  necessary  is  made  chiefly  toward  the  pubes,  though  when  the  peri- 
toneum is  clear  there  is  no  reason  why  its  line  should  not  be  approached ;  if 
possible,  the  wound  should  permit  extraction  of  the  stone  without  bruising 
of  the  edges.  A  finger  in  the  rectum  or  vagina  is  of  much  assistance  in 
removing  the  stone.  When  this  is  effected  the  bladder  wound  should  be  accu- 
rately closed  by  catgut  sutures  passed  through  its  muscular  coat.  The 
superficial  wound  may  be  closed  above,  a  large  tube  being  inserted  below 
to  make  ample  provision  for  the  escape  of  urine  should  the  stitches  give 
way,  or  the  whole  wound  may  be  left  open  ;  the  bladder  must  be  constantly 
drained  by  a  soft  rubber  catheter,  from  which  a  weighted  tube  is  carried  into 
a  basin  of  carbolic  beneath  the  bed.  An  antiseptic  dressing  should  be  kept 
on  the  wound ;  and  some  antiseptic  wool,  changed  every  few  hours,  applied 
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round  the  junction  of  the  penis  and  catheter.  The  dangers  of  the  operation 
are:  rupture  of  the  bladder  or  rectum,  to  be  treated  by  sutures;  wound  of 
the  peritoneum — if  this  occur  before  the  bladder  is  opened  the  surgeon  must 
decide  whether  he  will  proceed  or  wait;  peritonitis  from  wound,  extension, 
or  pyaemia ;  pelvic  cellulitis,  septic  or  from  extravasation  ;  pyaemia,  and 
interstitial  nephritis. 

The  special  indications  for  this  operation  are :  a  stone  too  large  or  hard  to 
be  crushed  ;  an  encysted  stone  ;  perhaps  some  cases  of  recurrence  apparently 
traceable  to  non-removal  of  the  last  fragment  after  crushing.  It  was  for- 
merly preferred  to  lateral  lithotomy  in  cases  of  greatly  enlarged  prostate, 
when  the  tubera  ischii  were  too  close  to  permit  extraction  of  the  stone,  or  the 
hips  so  ankylosed  that  the  perineum  could  not  be  exposed. 

Choice  of  Operation  in  Cases  of  Stone. — The  answer  which  must 
now  be  returned  to  this  question  is  very  different  from  that  which  would 
have  been  given  ten  years  ago,  but  it  is  not  yet  settled.  Speaking  of  stone 
in  the  male,  it  may  be  said  that  litholapaxy,  as  the  least  dangerous  operation, 
should,  whenever  possible,  be  performed.  Apparently,  it  cannot  be  done  in 
certain  cases  in  children  because  a  sufficiently  powerful  lithotrite  cannot 
with  safety  be  introduced,  but  the  limits  of  possibility  in  this  respect  may 
perhaps  be  extended.  Stones  of  3-4  ounces  in  the  adult  have  been  success- 
fully attacked,  but  an  inexperienced  operator  would  be  wiser  to  cut  in  such 
cases ;  below  this  weight,  crushing  should  certainly  be  done — above  it,  cut- 
ting. Stricture  is  no  bar  to  crushing,  unless  it  cannot  be  so  treated  as  to 
allow  the  introduction  of  instruments,  as  might  happen,  especially  in  some 
traumatic  cases  ;  but  it  is  probable  that  a  perineal  lithotomy  with  division 
of  the  stricture  from  outside  would  be  less  likely  in  many  cases  to  excite 
kidney  complications.    An  encysted  stone  cannot  be  crushed. 

In  the  cases  above  mentioned  some  cutting  operation  must  be  done  ;  lateral 
lithotomy  will  in  children  always  be  preferred  to  median  or  suprapubic, 
unless  litholapaxy  is  abandoned  because  of  the  large  size  of  the  stone,  when 
suprapubic  must  be  done.  In  adults  suprapubic  lithotomy  should  be  done 
in  all  cases  unfit  for  crushing,  except  in  the  case  of  severe  stricture,  when 
the  choice  between  median  and  lateral  lithotomy  will  depend  on  the  size  of 
the  stone. 

There  are  two  other  points  of  view  from  which  this  question  may  be  con- 
sidered :  1.  The  success  of  the  various  procedures.  As  regards  mortality, 
litholapaxy  in  children,  according  to  Cadge,  will  probably  have  a  mortality 
of  2-3  per  cent. ;  in  112  cases  of  adults,  whose  mean  age  was  622,  Sir  H. 
Thompson  lost  3  cases,  or  2|  per  cent.  Perineal  lithotomy  in  children  has 
a  mortality  of  5  or  6  per  cent. ;  up  to  50  its  mortality  is  probably  not  more 
than  10  per  cent,  but  after  this  it  becomes  serious — for  example,  of  169 
cases  Cadge  lost  29,  16  being  60-70,  and  10  over  70.  Further,  the  mor- 
tality of  the  lateral  operation  has  been  40-45  per  cent,  with  stones  over  2 
ounces.  Suprapubic  lithotomy  according  to  Tutiier  (Ashhurst's  Encyclopedia, 
vol.  vi.)  has  had  a  mortality  of  27  per  cent,  in  120  cases  at  all  ages. 

2.  According  to  Cadge,  recurrence  of  stone  from  descent  of  a  fresh  calculus 
occurs  about  once  in  50  cases  ;  but  from  leaving  behind  a  fragment,  and 
from  phosphatic  deposit  it  is  much  more  frequent  after  lithotrity  than 
lithotomy,  and  here  the  suprapubic  operation  should  have  the  advantage. 
Including  phosphatic  masses,  very  probably  forming  on  small  fragments  left 
in  sacs,  pouches,  and  recesses  in  large  prostates,  Cadge  thinks  that  probably 
1  in  5  patients  surfer  relapse  after  lithotrity  ;  but  this  includes  careless  hos- 
pital patients.  Alter  lithotomy,  recurrence  at  Norwich  has  occurred  in 
rather  more  than  5  per  cent. 
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Stone  in  Women. 

Stone  in  women  is  much  less  frequent  than  in  men.  The  symptoms  are 
much  the  same.    Several  operations  are  practised. 

Litholapaxy  should  be  practised  both  in  children  and  in  adults  if  the  stone 
is  not  too  hard  or  too  large.  Suprapubic  lithotomy  will  probably  prove  the 
best  operation  for  those  left,  especially  in  girls ;  but,  in  adults,  vaginal  or 
urethro-vaginal  lithotomy  may  prove  better  than  suprapubic  for  stones  of  two 
to  four  ounces,  which  can  be  thus  removed  without  much  bruising,  and  con- 
sequent non-union  or  sloughing  of  the  edges. 

Rapid  dilatation  of  the  urethra,  by  Weiss's  dilator,  followed  by  the  finger, 
has  hitherto  been  preferred  for  stones  up  to  one-half  ounce,  even  in  children; 
this  rarely  leaves  incontinence,  but  the  danger  of  it  will  probably  bring 
litholapaxy  to  the  fore  for  these  cases.  Division  of  the  outer  half  inch  (the 
least  dilatable  part  of  the  urethra)  was  combined  with  dilatation  by  Sir  W. 
Fergusson,  who  thus  extracted  a  stone  three  inches  in  circumference,  and 
the  woman  had  control  of  her  urine  immediately  afterward. 

Vaginal  and  urethro-vaginal  lithotomy  are  performed  by  cutting  from  the 
vagina  on  to  a  median  staff  and  dividing  upon  it  the  vesico-vaginal,  and,  if 
necessary,  the  deep  part  of  the  urethro-vaginal  septum.  After  removal  the 
wound  is  carefully  sutured  like  a  vesico-vaginal  fistula  (q.  v.). 


CHAPTER  XL Y. 

DISEASES  OF  THE  MALE  GENITALS. 

Diseases  of  the  Penis. 

Pitimosis  is  a  constriction  of  the  orifice  of  the  foreskin,  so  that  the  glans 
cannot  be  uncovered  without  difficulty,  if  at  all;  it  is  often  combined  with 
adhesion  of  the  prepuce  to  the  glans.  It  may  be  congenital  or  caused  by 
inflammatory  swelling  or  scar-contraction.  Besides  the  obstruction  which 
it  occasions  to  the  functions  of  the  organ,  it  prevents  the  washing-away  of 
the  secretions  of  the  glands  around  the  corona  glandis,  and  thus  renders 
the  patient  liable  to  frequent  balanitis,  and  in  advauced  age,  it  is  thought, 
to  epithelioma ;  it  is  a  source  of  great  trouble  if  venereal  disease  be  con- 
tracted. 

Treatment. — In  young  children  the  orifice  of  the  prepuce  is  very  dilat- 
able, and  if  the  prepuce  be  forcibly  retracted  and  any  adhesions  torn  through 
further  operation  may  be  avoided  by  directing  the  nurse  to  retract  the  pre- 
puce at  least  once  a  day.  Unless  this  treatment  be  adopted  whilst  the 
child  is  only  a  few  mouths  old,  the  orifice  of  the  prepuce  becomes  too  rigid 
to  admit  of  it;  and  then,  in  order  to  produce  a  radical  cure,  the  surgeon 
must  circumcise. 

Circumcision. — Wash  the  parts.  Clip  the  prepuce  just  where  the  tip  of 
the  glans  lies  with  a  pair  of  polypus  forceps  applying  them  rather  obliquely, 
parallel  to  the  corona;  then  hold  the  prepuce  with  forceps,  slide  a  knife 
down  the  polypus  forceps  and  remove  the  part  beyond  them ;  retract  the 
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skin,  slit  up  the  mucosa  along  the  dorsum  to  the  corona  and  expose  the 
glans  completely ;  wash  away  all  secretion  and  scrub  with  an  antiseptic. 
Then  trim  the  mucous  membrane  off  parallel  with  the  corona  and  about  one- 
twelfth  of  an  inch  from  it,  leaving  the  frsenum  entire.  All  bleeding  must 
be  stopped  (there  is  usually  little  in  children)  and  then  the  skin  of  the  penis 
should  be  accurately  sewn  to  the  mucous  membrane  by  eight  interrupted 
catgut  sutures,  or  by  a  continuous  suture,  starting  at  the  fnenum. 

In  adults  the  operation  is  easily  conducted  antiseptically.  After  the 
operation  is  completed  the  penis  should  be  washed  with  carbolic  lotion, 
sprinkled  with  iodoform  crystals,  and  dressed  with  iodoform  wool,  which 
should  be  fixed  to  the  (dried)  penis,  and  water-proofed  with  collodion.  The 
dressing  may  be  left  on  a  week,  unless  there  be  pain,  redness,  or  swelling; 
the  wound  will  usually  be  found  healed,  and  the  portion  of  the  catgut 
sutures  within  the  wound  will  often  be  absorbed.  Another  wool  and  col- 
lodion dressing  should  be  applied  for  a  few  days  longer.  In  chancrous  and 
gonorrhceal  cases  disinfection  should  be  most  careful  immediately  the  mucosa 
is  slit  up. 

In  babies,  wash  and  apply  iodoform  as  above,  then  stretch  the  penis,  and 
apply  a  narrow  strip  of  linen,  spread  with  boracic  ointment,  tightly  enough 
to  check  bleeding  into  the  areolar  tissue  or  cedema ;  apply  plenty  of  boracic 
ointment  around  this,  and  have  the  dressing  changed  after  each  act  of  mic- 
turition, keeping  the  parts  well  greased. 

It  would  certainly  be  a  good  thing  if  the  Hebrew  custom  were  generally 
adhered  to  ;  retraction  should  never  be  practised,  on  a  fairly  healthy  child, 
when  consent  to  circumcision  can  be  obtained. 

Paraphimosis  exists  when  a  tight  prepuce  is  pulled  back  over  the  glans, 
constricting  it  and  causing  it  to  swell.  It  is  most  commonly  a  result  of 
inflammation  following  impure  connection. 

Treatment. — The  surgeon  first  compresses  the  glans,  well  oiled  aud 
covered  with  a  bit  of  lint,  between  the  thumbs,  so  as  to  squeeze  the  blood 
out  of  it,  whilst  he  draws  the  prepuce  forward  with  his  fingers.  If  this  fail, 
or  the  attempt  prove  very  painful,  the  constricting  band,  which  is  at  the 
orifice  of  the  prepuce,  must  be  divided  freely  in  the  middle  line  on  the 
dorsum.  The  constriction  lies  above  the  roll  of  swollen  tissue  which  sur- 
rounds the  corona.  If  this  operation  be  delayed,  the  tissues  will  become  so 
matted  together,  that  the  prepuce  cannot  be  drawn  forward  at  once,  even 
after  the  division  of  the  constricting  band,  but  all  pain  will  be  relieved.  In 
a  few  days  the  tight  band  usually  ulcerates  through  in  the  furrow  in  the 
dorsum ;  such  a  thing  as  gangrene  of  the  glans  is  almost  unheard  of. 

Epithelioma  of  the  penis  (squamous)  generally  begins  as  a  warty 
excrescence  on  the  inner  surface  of  the  prepuce,  which  increases,  and  after 
a  time  ulcerates.  Fresh  warty  growths  sprout  up,  and  the  body  of  the  organ 
is  invaded ;  ulceration  spreads  with  fetid  discharge ;  the  urine  irritates 
greatly ;  the  glands  in  the  groin  and  iliac  fossse  become  affected,  and  the 
patient  dies  exhausted. 

This  disease  may  be  complicated  with  syphilis;  it  may,  in  its  earlier  stages, 
be  indistinguishable  from  vascular  warts,  or  condylomata,  if  ulcerated ;  indu- 
ration of  the  penis  at  the  base  of  the  wart  points  strongly  to  epithelioma. 
The  rule  hence  deducible  is,  that  free  and  early  extirpation  should  be  per- 
formed in  all  doubtful  cases ;  and  that  if  the  disease  return  the  part  should 
be  amputated. 

Amputation  of  the  Penis. — When  only  the  glans  is  involved,  stretch 
the  penis,  and  tie  a  small  drainage  tube  around  its  root ;  divide  the  skin  all 
around  the  organ,  at  the  level  at  which  it  is  intended  to  amputate,  and  then 
beginning  above,  cut  straight  through  the  corpora  cavernosa  down  to  the 
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spongy  body — the  sheath  of  which  is  easily  recognized ;  half  an  inch  or  so  of 
the  spongy  body  can  easily  be  separated,  before  it  is  cut  through,  from  the 
part  to  be  removed,  and  left  projecting  from  the  stump.  The  two  dorsal 
arteries  and  two  arteries  of  the  corpora  cavernosa  (in  the  centres  of  the 
bodies)  are  tied,  the  tourniquet  is  removed,  any  other  bleeding  vessels  liga- 
tured, the  skin  brought  together  loosely  across  the  stump,  the  projecting 
urethra  is  slit  up  a  little  along  its  lower  wall,  and  stitched  thus  open  to  the 
skin  around  ;  plenty  of  iodoform  constitutes  the  best  dressing.  A  bougie 
should  be  passed  into  the  urethral  orifice  occasionally,  when  healing  is  well 
established.  This  is  the  best  way  to  prevent  a  most  troublesome  stricture, 
and  burying  of  the  urethral  orifice  as  scar-contraction  proceeds.  It  can  be 
done  only  in  early  cases  limited  to  the  glans.  When  the  disease  is  more  ex- 
tensive, less  corpus  spongiosum  can  be  saved.  Professor  Lister  modifies  this 
operation  by  forming  antero-posterior  skin  flaps,  which  are  sutured  together, 
and  the  urethra  is  stitched  to  the  margins  of  a  slit  in  the  posterior  flap. 

When  the  penis  is  involved  as  far  back  as  the  scrotum,  remove  the  entire 
organ  with  its  crura,  as  advocated  by  Pearce  Gould  {Lancet,  May  20,  1882, 
p.  821).  The  patient  is  placed  in  lithotomy  position,  the  scrotum  divided 
all  along  the  raphe,  the  corpus  spongiosum  exposed,  separated  from  the 
corpora  cavernosa  back  to  the  triangular  ligament,  and  then  divided  so  as 
to  leave  a  stump  of  sufficient  length  to  be  brought  out  of  the  wound  in  the 
perineum.  The  crura  penis  are  separated  with  a  raspatory  from  the  rami 
of  the  pubes,  and  the  incision  should  be  carried  around  the  penis,  so  as  to 
divide  the  suspensory  ligament,  the  dorsal  arteries  being  secured.  The 
whole  penis  is  now  removed.  The  end  of  the  corpus  spongiosum  is  cut  up 
and  stitched  to  the  posterior  part  of  the  scrotal  incision,  the  rest  of  the 
wound  closed,  and  a  tube  inserted. 

Epispadias. — As  the  front  parts  of  the  segments  of  the  cranium,  and  the 
soft  parts  covering  them,  may  be  imperfectly  developed,  leaving  the  fissures 
known  as  cleft-palate  and  hare  lip,  so  the  corresponding  parts  of  the  sacral 
series,  if  arrested  in  development,  will  leave  fissures.  The  pubic  bones  may 
be  imperfect  at  the  symphysis,  leaving  a  gap,  completed  by  ligament ;  or 
there  may  be  complete  absence  of  the  anterior  wall  of  the  bladder,  the 
abdominal  wall,  the  pubic  symphysis,  and  of  the  upper  wall  of  the  urethra. 
There  is  then  a  wide  gap  at  the  lower  part  of  the  abdomen,  from  which  the 
red  mucous  membrane  of  the  bladder  protrudes,  like  a  hernial  or  vascular 
tumor.  At  the  lower  part  the  papillary  orifices  of  the  ureters  may  be  seen, 
from  which  the  urine  is  incessantly  dribbling.  The  umbilical  cicatrix  is 
always  wanting,  being  blended  in  a  scar  which  surrounds  the  protruding 
and  everted  bladder.  This  condition  is  called  ectopia  or  extroversio  vesicae. 
The  testicles  and  scrotum  may  be  well  developed.  If  the  penis  is  present, 
the  urethra  is  open  all  along  the  dorsum. 

The  surgeon  may,  under  such  circumstances,  content  himself  with  mechan- 
ical appliances  for  palliating  the  patient's  distressing  inconveniences  ;  or  he 
may  attempt  a  radical  cure. 

Wood's  Operation  (Med.-Chir.  Trans.,  vol.  Hi.  p.  85). — A  square  skin- 
flap  is  raised  from  the  abdominal  wall  above  and  large  enough  to  cover  the 
protruding  mucosa;  and  a  pear-shaped  flap  is  cut  in  either  groin  with  its 
neck  toward  the  pubes,  the  two  together  being  large  enough  to  cover  the 
square  flap  ;  the  former  is  turned  down,  and  the  latter  are  twisted  in  over  it, 
and  fixed  by  sutures,  their  raw  surfaces  lying  against  that  of  the  square  flap, 
whilst  its  skin  surface  only  is  exposed  to  the  urine.  All  the  raw  surfaces 
whence  flaps  were  raised  are  drawn  together  by  sutures,  and  the  child  is 
kept  lying  with  the  shoulders  raised  and  the  knees  flexed  over  a  pillow. 
All  the  flaps  should  be  ample,  as  contraction,  leaving  the  mucosa  exposed 
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below,  is  frequent  in  cases  that  heal.  Where  this  exposure  is  only  slight,  it 
may  be  remedied  by  twisting  in  flaps  from  the  upper  ends  of  the  labia,  or 
labia-like  surfaces  covering  the  testes,  and  uniting  them  to  the  original 
flaps;  or,  when  the  penis  is  present,  by  roofing  over  the  urethra  with  a  flap 
raised  like  an  arch  from  the  scrotum,  or  by  two  flaps  raised  from  the  penis, 
so  that  when  covering  in  the  urethra  their  raw  surfaces  shall  touch.  A 
urinal  is  fitted,  and  the  escape  of  urine  in  all  directions  prevented  by  this 
operation,  which  has  been  successful  in  many  cases  operated  on  by  Professor 
Wood  and  others.  Contact  of  clothes  with  the  tender  mucosa  is  also  pre- 
vented. Much  suffering  has  sometimes  been  caused  by  growth  of  hair  into 
the  artificial  bladder,  and  phosphatic  accumulation  upon  it. 

Hypospadias  is  a  deficiency  of  the  parts  constituting  the  under-surface  of 
the  urethra.  In  the  first  degree,  which  is  very  common,  the  urethra  ends 
at  the  base  of  the  glans,  the  frsenum  being  absent ;  this  requires  no  treat- 
ment. In  the  second  degree,  the  urethra  ends  in  the  scroto-penile  angle, 
rendering  the  projection  of  urine  impossible,  and  causing  sterility.  In  the 
third  degree,  the  urethra  opens  in  the  perineum,  the  scrotum  is  split,  the 
testes  being  in  labia-like  folds,  and  the  penis  very  small ;  these  cases  often 
give  rise  to  errors  as  to  sex,  and  admit  of  no  relief. 

Wood's  operation  for  the  relief  of  hypospadias  of  the  second  degree  con- 
sists in  transplanting  the  upper  part  of  the  prepuce  (which  in  these  cases  is 
usually  abundant,  and  shaped  like  a  hood)  by  means  of  a  button-hole  aper- 
ture, through  which  the  glans  penis  is  pushed,  so  as  to  bring  a  bridge-like 
flap  of  the  skin  over  the  deficient  urethra.  The  skin  surrounding  the  latter 
is  turned  up  so  as  to  form  reversed  flaps,  an  elongated  one  being  taken  from 
the  front  of  the  scrotum.  Upon  these  the  raw  surface  of  the  prepuce  is 
placed,  and  becomes  united  so  as  to  form  a  continuation  of  the  urethra. 
This  operation  has  been  performed  in  a  good  number  of  cases  and  with  very 
satisfactory  results. 

A  condition  which  often  accompanies  these  cases  is  more  difficult  of  cure, 
viz.,  a  downward  curvature  of  the  corpora  cavernosa  during  erection.  It  is 
caused  by  the  unyielding  nature  of  the  cicatricial  tissue  which  forms  in  the 
site  of  the  deficient  corpus  spongiosum.  Mr.  Wood  has  improved  several 
cases  in  which  this  condition  has  been  present  by  section  of  the  cicatrix  in 
several  places  or  by  dissecting  it  away,  and  applying  a  thin  metal  splint 
during  and  after  healing. 

Penile  fistulaz  are  exceedingly  difficult  to  cure,  unless  all  urine  be  prevented 
from  passing  through  them.  This  may  be  done  by  teaching  the  patient  how 
to  pass  a  soft  catheter,  and  after  the  operation  causing  him  to  draw  off  all 
his  urine ;  this  method  is  applicable  even  to  fistulse,  through  the  prostate, 
from  bursting  of  an  abscess  in  both  directions.  For  penile  and  scroto-penile 
fistulas  we  can  open  the  membranous  urethra  and  drain  the  bladder.  Then 
a  flap  may  be  glided  or  twisted  so  as  to  cover  the  opening. 

Diseases  of  the  Testis. 

Examination  of  Cases  of  Intra-scrotal  Tumor. — Let  the  patient 
stand  before  the  surgeon. 

(1)  Inspect  the  scrotum,  noting  any  abnormal  redness,  swelling  on  one  or 
both  sides,  the  shape  and  situation  of  any  swelling,  and  whether  it  has  a 
neck  running  up  to  the  inguinal  ring. 

(2)  Take  one  side  of  the  scrotum  in  either  hand  and  press  the  forefinger 
and  thumb  together  at  the  top  of  the  scrotum,  above  the  swelling,  so  as  to 
grasp  the  cord,  and  determine  carefully  whether  the  elements  of  the  cord 
can  be  felt  with  equal  distinctness  upon  the  two  sides,  for  if  there  is  any 
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viscus  coming  down  from  the  abdomen  into  the  scrotum  it  will  necessarily 
conceal  the  cord  more  or  less.  If  the  cord  is  concealed  the  surgeon  at  once 
thinks  of  hernia,  reducible  or  irreducible,  and  looks  for  impulse,  reducibility, 
gurgling,  resonance,  and  traces  the  swelling  to  the  abdominal  ring.  But 
the  cord  may  be  thicker  than  normal  and  yet  its  individual  elements  are 
quite  distinct;  we  must  then  make  out  whether  the  thickening  is  due  to 
thickening  of  the  vas  or  to  swelling  of  the  connective  tissue,  muscle,  and 
vessels.  This  is  done  by  taking  the  cords  between  the  points  of  the  fingers 
and  thumbs  and  letting  their  constituent  elements  escape  bit  by  bit  from  the 
grasp ;  the  firm,  cord-like  vasa  will  soon  be  felt,  their  diameters  can  be  com- 
pared, and  we  can  soon  tell  whether  any  enlargement  is  uniform  or  irregular, 
giving  rise  to  bossy  swellings.  If  the  vas  is  not  enlarged,  and  the  cord  is, 
the  fault  must  lie  with  the  softer  parts  only. 

(3)  Slip  the  hands  down  so  that  the  swelling  and  testicle  lie  in  the  hollow 
between  the  fingers  and  thumbs,  the  latter  being  outside.  The  whole  surface 
of  the  mass  can  now  be  explored  by  slight  movements  of  the  fingers  and 
thumbs,  and  compared  with  the  other  side.  The  practised  hand  will,  in  most 
cases,  at  once  tell  whether  the  swelling  is  due  to  some  effusion  into  the  tunica 
vaginalis  or  to  enlargement  of  the  testis  itself.  It  notes:  the  shape  of  the 
swelling,  its  exact  situation  in  relation  to  the  testis  and  cord,  whether  con- 
cealing these  parts  or  not :  the  involvement  of  skin;  the  character  of  the 
surface — smooth,  irregular,  or  bossy ;  the  consistence  of  the  mass  and  of 
any  prominent  parts ;  fluctuation ;  pain ;  tenderness  and  testicular  sensa- 
tion ;  weight ;  impulse  and  translucency.  The  latter  point  is  best  tested  by 
pressing  the  finger  and  thumb  in  upon  the  cord  and  thus  squeezing  down  the 
swelling  and  rendering  the  scrotum  tense  over  it;  then  looking  through  the 
almost  closed  fist,  a  roll  of  paper  or  a  stethoscope  placed  upon  the  scrotum, 
whilst  an  assistant  holds  a  candle  close  to  the  other  side.  When  the  testis  is 
enlarged,  the  first  question  is  whether  the  body  or  epididymis  is  chiefly 
affected,  and  this  is  often  quickly  decided  by  the  thumb,  which  in  gliding 
over  the  outer  surface  as  the  testis  is  pressed  gently  forwards,  strikes  against 
the  hard  crescentic  mass  of  a  swollen  epididymis,  or  feels  the  hard  globus 
minor  below. 

(4)  Percussion  is  required  only  for  the  elimination  of  irreducible  hernia. 
5 )  Exploratory  puncture  and  examination  of  fluid,  if  any  escapes,  are 

sometimes  useful. 

(6)  It  is  now  often  necessary  to  go  into  the  history  and  make  a  physical 
examination  of  other  parts,  to  find  out  the  cause  of  the  disease.  The  points 
of  chief  importance  are:  injury,  direct  or  to  the  urethra;  gonorrhoea, 
syphilis,  and  tubercle. 

Development  and  Descent  of  the  Testis. — The  testis  is  developed 
from  the  genital  ridge,  situate  internal  to  the  Wolffian  body  from  which  the 
kidney  is  formed.  At  the  beginning  of  the  seventh  month  the  testis  enters 
the  internal  abdominal  ring  and  passes  through  the  inguinal  canal,  so  as 
usually  to  reach  the  bottom  of  the  scrotum  by  the  end  of  the  eighth  month. 
It  is  preceded  by  a  pouch  of  peritoneum,  into  the  back  of  which  it  protrudes 
largely.  This  movement  usually  takes  place  against  gravity ;  the  guber- 
naculum  shortens  as  the  movement  proceeds,  and  Curling  regards  it  as  draw- 
ing upon  the  testis,  but  Allen  Thomson  denied  this,  leaving  the  matter 
doubtful. 

Normally,  the  peritoneal  pouch  shortly  before  birth  closes  from  the  in- 
ternal abdominal  ring  down  to  a  point  a  little  above  the  testis,  the  intervening 
portion  remaining  as  a  fine  cord  or  disappearing. 

ANOMALIES  of  development  are  numerous.  The  whole  seminal  ap- 
paratus may  be  absent;  both  testes  may  be  absent,  they  may  be  fused 
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together  with  the  kidneys,  or  there  may  be  but  one  testis  ;  in  the  former  case 
the  genital  organs  remain  undeveloped,  there  is  no  sexual  desire  or  power, 
the  larynx  remains  small,  the  voice,  unbroken,  growth  of  hair  on  the  face 
and  body  is  scanty,  and  the  limbs  tend  to  remain  round  and  fat ;  but  with 
one  healthy  testicle  the  man  is  practically  normal.  A  supernumerary  testis 
has  never  been  found,  but  has  been  simulated  by  some  cyst  or  tumor  of  the 
cord  or  bit  of  omentum.  More  or  less  of  the  vas  or  epididymis  may  be 
absent,  but  the  testis  in  this  case  is  generally  fully  developed,  and  the  char- 
acteristics of  the  male  present. 

Anomalies  in  Descent. — The  testis  may  be  retained  in  the  abdomen,  in 
the  inguinal  canal,  or  just  outside  the  external  ring;  or  it  may  pass  into  the 
pelvis,  through  the  femoral  ring  on  to  the  thigh  or  up  on  to  the  abdomen,  or 
into  the  perineum — on  one  or  both  sides.  The  testis  may  lie  in  front  of  the 
tunica  vaginalis,  with  its  non-serous  surface  looking  forward,  or  it  may  be 
turned  upside  down,  the  vas  coming  straight  off  from  the  globus  minor,  which 
is  above  the  major. 

Of  103  children,  Curling  says  that  5  had  both,  7  the  right,  and  9  the  left, 
testis  in  the  groin,  and  4  had  both,  3  the  right,  and  5  the  left,  in  the  abdo- 
men ;  10  came  down  in  3  weeks,  the  rest  were  not  down  by  the  fifth  week. 
If  not  down  within  12  months,  the  descent  is  rarely  completed  later  without 
rupture.  A  testis  within  the  abdomen  is  more  likely  to  develop  fully  and  is 
much  less  trouble  than  one  in  the  inguinal  canal,  where  its  enlargement  at 
puberty  is  resisted,  where  it  is  liable  to  violent  compression  and  other  inju- 
ries, and  occasionally  to  protrusion  (often  with  a  hernia)  through  the  external 
ring — the  result  being  great  pain  and  inflammation,  with  symptoms  of  stran- 
gulation. When  just  outside  the  external  ring,  in  the  perineum,  or,  indeed, 
anywhere  but  in  the  scrotum,  the  testis  is  very  liable  to  injury.  When  both 
testes  are  retained,  the  patient  is  not  impotent,  but  is,  in  the  great  majority 
of  cases  (Curling),  sterile,  the  semen  containing  no  spermatozoa.  It  is  said 
that  a  retained  testis  is  specially  liable  to  malignant  disease.  When  one 
testis  is  down  it  may  hypertrophy.  The  clew  to  the  diagnosis  of  all  these 
cases  is  absence  of  the  testis  from  the  scrotum,  and  imperfect  development  of 
the  latter ;  the  shape,  consistence,  and  peculiar  pain  caused  by  pressure,  will 
help. 

Treatment. — If  a  testis  is  not  down  at  the  end  of  twelve  months  Curling 
advises  that  a  truss  be  applied  to  keep  it  and  the  threatened  or  existent 
hernia  up.  When  a  testis  lies  just  outside  the  external  ring,  it  may  some- 
times be  pressed  and  drawn  toward  the  scrotum  out  of  harm's  way ;  if  not, 
Wood's  recommendation  of  a  truss  with  a  ring  pad  covered  by  a  Avater 
cushion  may  be  followed  ;  the  testis  lies  in  the  aperture,  and  is  protected  by 
the  edge,  which  keeps  up  any  hernia.  But  this  state  is  not  at  all  likely  to 
prove  satisfactory.  When  retained  in  the  canal  and  liable  to  occasional  pro- 
trusion, truss  treatment  is  scarcely  possible  ;  and  at  puberty  other  measures 
will  very  likely  be  rendered  necessary.  The  surgeon  will  in  many  of  these 
cases  in  children  feel  justified  in  making  an  attempt  to  place  the  testicle  in 
the  scrotum,  at  the  same  time  performing  a  radical  cure  of  any  hernia.  In 
older  patients  frequent  pain  may  necessitate  castration.  From  the  perineum 
a  testis  with  its  cord  should  be  lifted  out  through  an  incision  starting  from 
the  ring,  and  transplanted  bodily  into  the  scrotum  laid  open  from  the  ring 
to  its  lower  end. 

Neuralgia  produces  fits  of  excruciating  pain,  which  leaves  the  parts 
tender  and  slightly  swollen.  The  treatment  must  be  that  of  neuralgia 
generally.  A  few  leeches,  ice,  or  evaporating  lotion,  and  opiate  or  bella- 
donna plasters  or  liniments,  sometimes  afford  relief.  The  internal  remedies 
most  likely  to  do  good  are  steel,  quinine,  and  other  tonics.    Extreme  sensi- 
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tiveness  of  the  testis,  so  that  it  cannot  bear  the  slightest  touch — the  represen- 
tative of  irritable  ovaries — is  another  form  of  this  disorder  sometimes  met 
with  in  nervous  hypochondriacal  subjects,  at  puberty,  after  inflammation, 
and  in  persons  who  suffer  from  any  prostatic  irritation  or  spermatorrhoea. 
Tonics  and  cold  applications  may  be  tried.  The  cause  of  the  affection 
should  be  ascertained,  and,  if  possible,  removed.  It  may  be  associated  with 
mental  disease  and  epilepsy,  and  the  aura  epilepiiea  may  arise  in  the  diseased 
testicle,  and  in  such  cases  castration  would  probably  be  advisable. 

Hypertrophy  of  one  testis  rarely  results  from  retention  (Wood,  Path. 
Soc.  Trans.,  vol.  28)  or  loss,  by  injury  or  disease  in  early  life,  of  the  other. 

Atrophy  is  more  common  and  may  result  from  senile  degeneration  or 
wasting  disease ;  excessive  use ;  or  impaired  blood  supply,  which  may  be 
caused  in  many  ways.  The  spermatic  artery  may  be  compressed  or  throm- 
bosed, the  spermatic  veins  may  be  varicose — a  badly  fitting  truss  may  some- 
times compress  the  cord  ;  a  large  hydrocele  or  hematocele  may  compress  the 
gland  constantly  and  uniformly ;  but  by  far  the  most 
frequent  cause  of  any  marked  atrophy  is  orchitis  from 
various  causes,  especially  mumps,  the  wasting  in  these 
cases  being  sometimes  so  rapid  that  the  process  might 
be  an  acute  fatty  degeneration  with  absorption  of  the 
products,  whilst  in  others  the  shrinking  of  inflammatory 
fibroid  tissue  is  obviously  the  pathology.  The  testis 
may  thus  dwindle  to  the  size  of  a  pea.  There  is  no 
cure.  Rarely  shrinking  epididymitis  leads  to  atrophy, 
the  fibrous  body  of  Highmore  being  probably  also  in- 
volved and  the  entering  vessels  constricted. 

Hydrocele  signifies  a  collection  of  serous  fluid  in 
connection  with  the  tunica  vaginalis,  testicle,  or  cord. 
There  are  several  varieties,  some  of  which  are  common 
and  important,  others  rare  and  unimportant.  They 
may  be  thus  classified :  Hydroceles  of  the  tunica  vagi- 
nalis; common,  congenital,  or  inguinal.  Hydroceles  of 
the  testis;  encysted  hydrocele  of  the  epididymis,  hydro- 
celes of  the  tunica  albuginea.  Hydroceles  of  the  cord; 
encysted,  congenital,  or  diffused. 

In  the  common  vaginal  hydrocele  fluid  collects 
in  the  tunica  vaginalis  (Fig.  281)  usually  on  one  side 
only,  forming  a  pyriform  swelling,  with  the  large  end 
down,  which  begins  below  and  grows  upward,  slowly  as 
a  rule,  but  sometimes  rapidly,  perhaps  reaching  an  enor- 
mous size,  but  usually  smaller  than  a  cocoanut;  it  is 
heavy,  fluctuating,  tolerably  tense  and  smooth ;  the  testicle  cannot  be  felt 
distinctly  unless  the  sac  is  unusually  lax,  but  it  lies  behind  and  below,  and 
sharp  pressure  here  detects  an  obscure  firm  mass,  and  excites  the  peculiar 
sickening  testicular  pain.  As  a  rule  there  is  no  spontaneous  pain,  but  merely 
a  sense  of  dragging  from  the  loin  or  groin,  proportionate  to  the  w-eight  of 
the  mass ;  the  cord  is  plain  above  it ;  there  is  no  impulse,  the  swelling  is 
irreducible  and  translucent,  and  the  fluid  is  usually  clear,  yellow,  highly 
albuminous,  and  contains  fibrinogen. 

In  some  cases  the  sac  is  of  hour-glass  form,  being  constricted  either  where 
the  skin  of  scrotum  and  groin  unite  or  just  above  testis  where  the  funicular 
process  should  be  obliterated  (Curling),  and  the  presence  of  adhesions  may 
greatly  modify  the  shape ;  it  may  be  so  tense  that  fluctuation  is  doubtful,  or 
so  lax  that  the  testis  is  plain ;  hernial  protrusions  or  adhesions  may  rarely 
render  the  surface  irregular;  the  testis  may  lie  in  front  (p.  804)  or  be  ad- 


Vaginal  hydrocele.  King's 
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herent  to  the  anterior  wall  of  the  sac ;  somewhat  severe  pain  may  occur 
when  effusion  is  rapid ;  the  cord  may  be  concealed  and  an  impulse  be  present 
when  the  funicular  process  has  remained  open  as  high  as  the  inguinal  canal 
or  internal  ring,  for  then  the  fluid  distends  the  external  ring  and  canal,  and 
may  even  form  a  swelling  in  the  iliac  fossa  ;  on  tapping  such  a  hydrocele  a 
hernia  may  descend ;  translucency  may  be  lost  on  account  of  opacity  of  the 
fluid  or  thickening  of  the  sac.  Admixture  of  blood  with  the  fluid,  which 
becomes  chocolate,  is  not  uncommon ;  sometimes  cholesterine  is  present  in 
large  quantity.  The  sac  may  be  densely  fibroid  in  old  cases  and  in  those  of 
syphilitic  origin  ;  it  may  even  calcify. 

Causes. — Hydrocele  occurs  at  all  ages  and  is  specially  common  in  hot 
climates;  it  may  be  hereditary.  Often  no  cause  is  evident;  blows,  strains  of 
the  groin,  and  fatigue  are  sometimes  assigned  ;  the  irritation  of  loose  fibroid 
bodies  sometimes  found  in  the  tunica  vaginalis,  of  an  encysted  hydrocele  of 
the  epididymis,  or  of  iodine  injection ;  any  inflammation  of  the  testis,  but 
especially  the  acute  gonorrhosal  epididymitis  and  the  chronic  simple  and 
syphilitic  orchitis ;  blocking  of  lymphatics  in  lymph-scrotum  (p.  224). 

Diagnosis  :  from  irreducible  hernia  (p.  636) ;  from  tumors  of  the  testicle 
— e.  g.,  cystic  disease,  by  pyriform  shape,  more  distinct  fluctuation,  presence 
of  testicular  sensation  below  and  behind,  less  weight,  translucency,  and  the 
results  of  tapping. 

Treatment. — In  children  many  hydroceles  disappear  spontaneously,  so 
evaporating  lotions,  collodion,  and  weak  iodine,  sometimes  get  undeserved 
credit.  One  tapping  rarely  cures,  repeated  tapping  is  rather  more  often 
successful.  In  children,  multiple  puncture  of  the  sac  with  a  lance-headed 
needle,  repeated  once  or  twice,  is  usually  successful ;  the  fluid  escapes  through 
the  punctures  into  the  areolar  tissue,  the  scrotum,  and  even  penis,  becoming 
cedematous,  and  is  thence  absorbed.  In  adults  somewhat  more  serious  treat- 
ment is  generally  required  to  bring  about  a  radical  cure.  This  may  be 
effected  by  the  injection  of  irritant  fluids,  the  passage  of  a  seton  through  the 
sac,  or  aseptic  incision  and  drainage.  It  is  obvious  that  a  radical  cure  must 
not  be  attempted  whilst  disease  of  the  testicle,  causing  the  effusion,  persists, 
nor  indeed  until  many  months  after  cure  of  such  disease. 

Tapping. — The  surgeon  makes  out  the  position  of  the  testis  by  feeling  its 
resisting  mass,  exciting  testicular  pain,  and  noting  the  shadow  cast  by  it  on 
examining  the  scrotum  by  transmitted  light.  He  then  grasps  the  scrotum 
above  the  swelling,  stretches  the  skin  over  it,  selects  a  point  in  front,  at  or 
below  the  middle,  free  from  veins,  and  thrusts  a  trocar  and  canula — guarded 
by  the  forefinger  half  an  inch  from  its  point — into  the  swelling ;  after  pene- 
tration, the  instrument  is  turned  slightly  upward  above  the  testis ;  as  he 
withdraws  the  trocar  he  pushes  the  canula  with  his  thumb-nail  well  into  the 
sac  and  allows  the  fluid  to  escape. 

Injection  of  iodine  was  first  practised  by  Sir  Ranald  Martin  with  much 
success  upon  thousands  in  Calcutta.  The  fluid  having  been  drawn  off  as 
above  with  a  platinum  canula,  gj-ij  of  tinct.  iodi  mixed  with  an  equal  quan- 
tity of  water  are  injected  with  a  syringe  made  to  fit  the  canula.  Some  pain, 
inflammation,  and  effusion  follow,  and  when  they  subside,  the  sac  generally 
secretes  no  longer  ;  if  it  does,  the  operation  may  be  repeated  with  a  stronger 
solution  of  iodine,  having  again  made  certain  that  the  sac  contains  no  loose 
bodies,  encysted  hydrocele,  or  diseased  testis.  Too  little  action  is  commoner 
than  too  much,  and  may  be  increased  after  twenty-four  hours'  waiting,  by 
causing  the  patient  to  move  about ;  excessive  inflammation  may  be  limited  by 
rest,  elevation,  and  fomentation  of  the  part,  and  removal  of  the  fluid.  The 
injection  sometimes  causes  extreme  pain.  In  the  old  and  feeble,  sloughing 
of  the  scrotum  may  occur.    Recurrence  of  the  hydrocele  is  not  uncommon. 
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Pure  carbolic  acid  deliquesced  in  glycerine  has  recently  been  recommended 
as  an  injection  by  Dr.  Keyes  (New  York  Med.  Record,  Feb.  10,  1886),  who 
had  successfully  employed  it  in  more  than  fifty  cases  without  any  serious 
accident.  It  was  not  always  necessary  to  keep  the  patient  in  bed,  but  occa- 
sionally sharp  inflammation  and  prompt  reaccumulation  of  fluid  (requiring 
to  be  drawn  off'  with  the  aspirator)  occurred  on  the  second  day.  Berkeley 
Hill  has  published  two  successful  cases  (Brit.  Med.  Joum.,  June  19,  1886). 
The  injection  causes  little  or  no  pain. 

An  ordinary  seton  or  bit  of  silver  wire  may  be  passed  through  the  sac  and 
kept  in  till  sufficient  inflammation  is  excited  ;  but  suppuration  may  follow 
this  treatment. 

Antiseptic  drainage  (Volkmann)  is  very  successful  and  safe.  Cut  down 
upon  the  lower  part  of  the  sac  (which  appears  pearly)  through  a  one-inch 
incision,  clamp  it  with  two  artery  forceps,  and  incise  between  them  ;  sew  the 
edge  of  the  tunica  vaginalis  to  the  skin  with  catgut,  insert  and  retain  a  tube 
for  six  or  seven  days,  and  dress  antiseptically  (p.  624).  Some  make  a  longer 
incision  and  use  no  tube. 

Congenital  vaginal  hydrocele  differs  from  the  common  form  in  that 
the  funicular  process  has  not  become  obliterated  and  the  tunica  vaginalis 
communicates  with  the  peritoneum  by  an  opening  which  may  be  free  or 
very  small.  The  distinguishing  point  is  that  pressure  on  the  swelling  reduces 
the  fluid  into  the  abdomen,  though  sometimes  only  very  slowly ;  the  swelling 
is  larger  at  night  than  in  the  morning,  but  such  variations  are  noticed  in  the 
common  vaginal  hydrocele;  if  the  swelling  enters  the  canal  an  impulse  will 
be  present.  Like  the  corresponding  hernia,  this  form  of  hydrocele  may 
occur  in  adults,  and,  on  the  other  hand,  irreducible  hydroceles  are  common 
in  infants. 

Diagnosis  :  chiefly  from  reducible  hernia  (p.  636). 

Treatment. — A  truss  should  be  worn  to  prevent  the  descent  of  a  hernia 
and  to  cause  closure  of  the  neck  of  the  sac ;  in  children  this  is  usually  suc- 
cessful. If  not,  try  multiple  puncture  or  tapping.  After  puberty,  these 
plans' usually  fail,  and  iodine  injection,  with  a  finger  over"  the  ring,  has  been 
practised.  Southam  cured  an  obstinate  case  by  ligature  of  the  neck  of  the 
sac ;  and  this,  with  the  suture  of  the  ring,  would 
be  the  best  treatment  for  cases  complicated  by 
hernia. 

Inguinal  hydrocele,  due  to  distention  of  the 
sac  round  a  testis  retained  in  the  groin  is  rare,  for 
the  tunica  vaginalis  in  these  cases  usually  commu- 
nicates freely  with  the  peritoneum. 

In  encysted  hydrocele  of  the  epididymis 
(Fig.  282)  fluid  collects  beneath  the  serosa  and 
usually  below  the  head  of  the  epididymis  (Curling). 
There  is  generally  but  one  cyst,  but  may  be  two 
or  three,  or,  rarely,  many ;  their  mode  of  origin  is 
unknown.  Both  sides  may  be  affected.  A  single 
cyst  is  oval  or  round,  rarely  holds  more  than  three 
or  four  ounces,  but  may  contain  forty;  tense,  fluc- 
tuating, smooth  (unless  lobulated  from  multiple 
cysts),  and  the  normal  testis  is  felt  below,  in  front 
and  to  the  inner  side  (usually) ;  there  is  no  tender- 
ness, but  may  be  a  good  deal  of  pain  ;  the  cord  is 
clear  above  ;  the  swelling  is  irreducible  and  trans- 
lucent; the  fluid  is  clear,  colorless,  and  almost  free  from  albumen,  or  milky 
from  the  presence  of  spermatozoa  (Liston),  and  containing  a  cloud  of  albu- 


Fig.  282. 


Encysted  hydrocele  of  the  epi- 
didymis. Middlesex  Hospital  Mu- 
seum. 
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men.  Spermatozoa  are  rare  in  small,  and  may  be  absent  in  large  cysts, 
which,  as  Curling  remarks,  shows  that  the  cysts  are  not  due  to  rupture  or 
dilatation  of  a  duct ;  but  rupture  of  a  duct  into  a  cyst  and  escape  of  sper- 
matozoa is  frequent  and  sometimes  obvious  to  the  naked  eye. 

Diagnosis:  from  vaginal  hydrocele  is  simple. and  obvious;  from  encysted 
hydrocele  of  the  cord,  low  down,  impossible,  unless  spermatozoa  are  present. 

Treatment. — The  same  as  vaginal  hydrocele,  if  any  is  necessary. 

Hydrocele  of  the  testis,  small,  thick-walled  sacs  beneath  the  tunica 
albuginea,  are  very  rare,  and  of  merely  pathological  interest. 

Encystp;d  hydrocele  of  the  cord  is  common  in  young  children,  and 
usually  unilateral;  the  fluid  probably  collects  in  unobliterated  portions  of 
the  funicular  process,  but  some  of  the  smaller  cysts  are  perhaps  due  to  dis- 
tention of  the  tubes  of  the  organ  of  Giraldes.  One,  two,  or  sometimes  a 
chain  of  round  or  oval,  tense,  elastic,  smooth  swellings,  rarely  so  large  as  a 
hen's  egg,  form  on  the  cord  either  in  the  canal  or  scrotum ;  the  testis  is  free, 
unless  the  cyst  is  so  low  as  to  overhang  the  epididymis ;  the  cord  is  healthy 
above  and  below  the  cyst,  if  it  can  be  felt;  the  cysts  have  no  true  impulse, 
and  are  irreducible  and  translucent,  if  they  can  be  examined ;  the  fluid  is 
like  that  of  vaginal  hydrocele,  and  never  contains  spermatozoa  (Curling). 

Diagnosis  :  from  encysted  hydrocele  of  epididymis — see  above ;  from 
nodule  of  omentum — translucency,  fluctuation,  cord  healthy  above,  punc- 
ture ;  from  reducible  hernia — it  cannot  be  wholly  reduced,  when  pushed  up 
slips  down  again  without  cause,  tenseness  remains  the  same,  and  there  is  no 
true  impulse ;  from  irreducible  hernia  in  the  canal  it  is  very  difficult. 

Treatment  :  as  vaginal. 

Congenital  encysted  hydrocele,  in  which  the  cyst  opens  into  the  peri- 
toneum, is  very  rare. 

Diffused  Hydrocele  of  the  Cord. — A  colorless,  or  yellow  clear,  albu- 
minous fluid  sometimes  collects  in  large  quantity  apparently  in  the  connec- 
tive tissue  of  the  cord,  forming  a  diffuse,  smooth,  lax,  cylindrical  swelling, 
reaching  upward  from  the  testis — which  is  plain  below  it — toward  or  into 
the  canal ;  the  cord  is  healthy,  if  it  can  be  felt ;  the  swelling  is  often 
pyramidal  with  the  large  end  down  and  fluctuates  here,  but  the  shape 
varies  if  the  testis  is  raised. 

The  diagnosis  from  irreducible  omental  hernia  is  said  to  be  very  difficult 
when  the  cord  cannot  be  felt  above. 

Treatment. — Counter-irritation,  tapping,  drainage. 

ELematocele  signifies  an  extravasation  of  blood  in  connection  with  the 
tunica  vaginalis,  testis,  or  cord.  It  occupies  most  of  the  positions  that  a 
hydrocele  may  occupy,  and  very  commonly  supervenes  upon  hydrocele.  It 
may,  however,  be  primary,  from  injury  or  some  obscure  cause.  When  it 
supervenes  upon  hydrocele  there  may  have  been  some  blow  or  strain,  some 
injury  to  vessels  in  tapping,  or,  as  Gosselin  suggests,  some  delicate  vessels  in 
recent  adhesions  may  give  way. 

Vaginal  hematocele  is  the  most  important:  encysted  hematocele  of  the 
epididymis  and  of  the  cord,  and  diffuse  hematocele  of  the  cord  are  all  rare. 
The  signs  are  similar  to  those  of  the  corresponding  hydroceles,  but  there  are 
certain  differences.  The  traumatic  form  will  be  of  acute  origin,  there  i& 
often  more  or  less  bruising  of  the  skin  ;  in  the  non-traumatic  form,  a  hydro- 
cele has  usually  enlarged  and  become  hot  and  painful  somewhat  suddenly 
— these  symptoms  perhaps  running  on  to  suppuration,  perhaps  subsiding; 
but  in  the  most  difficult  cases  the  history  is  simply  that  of  steady,  rapid, 
apparently  causeless  enlargement  of  the  testis — in  fact,  that  of  malignant 
growth.  As  compared  with  hydrocele,  the  swelling  grows  more  rapidly,  is 
heavier,  more  solid,  more  painful,  opaque,  and  prone  to  suppurate.  The 
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diagnosis  of  vaginal  hematocele  from  malignant  disease  of  testis  depends 
chiefly  on  the  history,  signs  of  glandular  or  general  infection,  and  the  results 
of  puncture  ;  a  malignant  tumor  would  probably  bleed  freely,  the  blood 
would  be  bright,  and  no  diminution  in  the  size  of  the  mass  would  occur; 
a  hematocele  would  yield  dark  and  altered  blood,  and  would  diminish. 

Treatment. — At  first,  rest,  the  recumbent  posture,  elevation  of  the  scro- 
tum, and  ice,  to  prevent  or  allay  inflammation,  and  allow  the  blood  to  be 
absorbed.  When  bleeding  has  ceased  for  forty-eight  hours,  an  attempt  may 
be  made  to  draw  off  the  blood  with  a  large  aspirator  needle,  using  little 
suction,  and  maintaining  uniform  pressure  on  the  scrotum  ;  after  which  con- 
tinue the  ice.  Should  suppuration  occur,  make  a  free  incision  to  allow  pus 
to  escape.  Some  old  cases  form  ponderous  tumors,  consisting  of  the  dis- 
tended tunica  vaginalis,  lined  with  clot  and  layers  of  fibrine,  and  filled 
with  bloody  serum.  If  tapped,  they  probably  fill  again.  For  such  cases, 
make  a  free  incision,  turn  out  the  clot,  suture,  drain,  and  dress  antisepti- 
cally  ;  in  all  such  incisions  a  small  puncture  should  first  be  made  high 
up,  the  finger  introduced,  and  the  scrotum  slit  down  upon  it — for  the  testis 
may  be  in  front  and  has  been  divided.  If  the  testicle  itself  is  wasted  and 
indistinguishable  among  the  fibrinous  layers,  the  whole  mass  must  be  extir- 
pated ;  and  this  may  be  done  without  hesitation  in  elderly  men,  as  it  will 
render  recovery  more  speedy.1 

The  author  saw  a  large  number  of  these  cases  at  Madras  under  Dr.  Paul. 
The  tumors  were  mostly  as  large  as  cocoanuts ;  the  tunica  vaginalis  exceed- 
ingly thick  and  rigid,  and  in  some  cases  actually  converted  into  bone.  The 
natives  of  India  possess  wonderful  power  of  recovery  after  injury  or  opera- 
tion, but  their  blood  seems  deficient  in  self-staunching  quality,  so  that  bruises 
are  apt  to  lead  to  very  extensive  extravasation,  and  slow,  persistent  hemor- 
rhage is  liable  to  occur  into  the  sacs  of  abscesses  and  serous  cavities,  includ- 
ing the  tunica  vaginalis.  (See  Letter  from  Madras  in  Medical  Times  and 
Gazette,  1874,  vol.  i.  p.  486.) 

Varicocele  signifies  a  varicose  state  of  the  veins  of  the  spermatic  cord. 
It  is  induced  by  various  causes  of  varix  (p.  410),  and  usually  appears  in 
young  adults.  It  is  much  more  common  on  the  left  side  than  on  the  right ; 
the  traditional  explanation  of  which  is  that  the  left  spermatic  vein  is  pressed 
upon  by  fecal  accumulations,  is  longer  than  the  right  vein,  and  opens  at 
right  angles  into  the  renal  vein.  The  swollen  veins  form  a  pyriform  mass 
with  the  large  end  down,  which  has  been  aptly  compared,  as  regards  feel,  to 
a  bundle  of  worms;  their  irregular  coils  can  often  be  seen  through  the  skin, 
which  also  may  contain  varicose  veins  ;  there  is  an  impulse  on  coughing ; 
the  swelling  disappears  when  the  patient  lies  and  the  scrotum  is  raised  The 
left  testis,  which  is  usually  the  larger,  is  often  under  these  conditions  the 
smaller,  and  its  circulation  must  be  very  faulty  ;  dragging  pain  is  often 
severe,  especially  in  hot  weather,  and  there  may  be  neuralgia  (p.  804)  ; 
hypochondriasis  is  sometimes  induced.  (For  the  diagnosis  from  hernia,  see 
p.  637.) 

Treatment. — In  many  cases  sufficient  relief  may  be  obtained  by  atten- 
tion to  the  bowels,  frequently  washing  the  scrotum  with  cold  water  or 
astringent  lotions  to  constringe  the  skin,  and  supporting  it  with  a  light, 
suspensory  bandage,  braced  firmly  to  a  band  passing  round  the  pelvis 
("  Bandages-").  When  the  symptoms  are  more  severe,  or  when  the  patient 
wishes  to  enter  the  public  services,  something  more  must  be  done.  Num- 
berless methods  have  been  employed  to  obliterate  the  veins,  but  the  part 
being  difficult  to  render  and  keep  aseptic,  septic  cellulitis,  thrombosis,  pyse- 


1  See  case  by  Bowman,  Lancet,  1853,  vol.  i.  p.  177. 
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mia,  septicaemia,  and  tetanus,  have  arisen  occasionally  with  all,  frequently 
with  some.  Operations  which  merely  cause  thrombosis  are  valueless  as  a 
means  of  cure,  so  the  veins  are  now  always  divided,  tied,  or  excised. 

Two  of  the  simplest  operations  are  those  of  Henry  Lee  and  John  Wood. 
Lee's  method  is  to  separate  the  veins  from  the  vas  in  the  usual  way 

(p.  803),  to  bring  the  veins  close  up  under  the 
Fia.  283.  skin,  and  pass  two  pins,  about  three-quarters  of 


an  inch  apart,  behind  them.  The  veins  are  com- 
pressed at  these  points  by  twisted  silk,  and  divided 
subcutaneously  between  them  with  a  tenotome.  The 
pins  are  removed  in  three  or  four  days,  when  danger 
of  bleeding  is  over.  Wood  passes  a  loop  of  annealed 
iron  wire  subcutaneously  round  the  veins  (first 
between  them  and  the  vas,  then  back,  through 
the  same  holes,  between  veins  and  skin),  and  con- 


Wood's  spring  tractor  for  varicocele,    nects  it  with  his  spring  tractor,  as  shown  in  Fig. 

283.  It  would  probably  be  better  for  this  to  have 
a  broad  plate  to  rest  lagainst  the  scrotum,  and  the  instrument  might  easily 
be  made  to  work  through  an  antiseptic  wool-dressing.  A.  E.  Barker 
obtained  satisfactory  results  with  sunken  subcutaneous  carbolized  silk  liga- 
tures at  one  or  two  spots. 

In  cases  of  very  large  veins,  Lee  cut  out  a  considerable  length  of  the 
veins  and  skin  with  them,  between  ligatures.  Free  hemorrhage  and 
sloughing,  however,  have  occasionally  followed  this  practice.  But  since 
the  employment  of  antiseptics  has  reduced  the  danger  of  septic  inflam- 
mation of  veins  to  a  minimum,  this  plan  has  been  often  and  success- 
fully followed :  An  assistant  holds  the  veins  between  his  fingers  and 
thumb — the  vas  being  separated  from  them — whilst  the  surgeon  makes  a 
1-inch  longitudinal  incision  through  the  superficial  tissues,  exposes  the 
veins,  and  places  two  catgut  ligatures  round  them  with  an  aneurism  needle ;  he 
then  cuts  across  the  veins  between  the  ligatures,  removing  a  length  if  he 
pleases,  closes  the  wound,  and  dresses  it  antiseptically  (see  p.  625).  Reten- 
tion is  not  uncommon  after  these  operations.  -Even  after  the  last,  enlarge- 
ment of  other  veins  may  occur,  but  does  not  generally  cause  trouble. 
Atrophy  of  the  testis  has  very  rarely  occurred,  probably  from  section  or 
inclusion  in  a  ligature  of  the  vas.  The  spermatic  artery  usually  clings  to 
the  vas,  and  is  separated  with  it,  but  it  is  probably  not  uncommonly  in- 
cluded with  the  veins,  when  the  deferential  and  other  arteries  supply  the 
testis. 

Inflammation  of  the  Testicle. — The  two  portions  of  which  the  testicle 
is  composed — epididymis  and  body — are  frequently  diseased,  independently 
of  each  other,  and  in  the  diagnosis  of  diseases  of  this  organ  it  is  well  to  bear 
this  fact  prominently  in  mind.  In  the  healthy  state  the  epididymis  can  be 
only  indistinctly  felt  at  the  outer  posterior  part  of  the  ovoid,  smooth,  elastic 
body,  which  constitutes  the  mass  of  the  organ.  Inflammation  in  earlier 
stages  may  be  almost  limited  to  one  or  other  of  these  parts,  but  later  on  it 
often  spreads  and  involves  both,  the  part  first  affected  usually  suffering 
chiefly. 

Inflammation  of  the  entire  organ  is  well  designated  testitis ;  inflammation 
of  the  epididymis,  epididymitis ;  and  inflammation  of  the  body  of  the  testicle, 
orchitis. 

Acute  epididymitis  is  caused  by  some  irritation  in  the  urethra,  such  as 
gonorrhoea,  impaction  of  a  calculus,  or  the  passage  of  instruments,  and  is 
probably  due  in  most  cases  to  extension  of  inflammation  from  the  urethra 
along  the  vas. 
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The  disease  is  most  frequently  met  with  as  a  complication  of  gonorrhoea — 
often  after  injury,  strain,  or  latigue — and  on  its  appearance  the  urethral 
discharge  generally  lessens  or  ceases,  to  return  again  as  the  inflammation 
subsides.  Of  1342  cases,  about  two-thirds  were  on  the  left  side  and  one- 
third  on  the  right ;  in  seven  per  cent,  of  hospital  and  four  per  cent,  of  private 
cases,  both  sides  were  affected  (Sigmund).  The  onset  is  usually  sudden 
and  accompanied  by  febrile  symptoms  of  variable  intensity ;  vomiting  or 
nausea  is  not  uncommon,  and  the  bowels  are  often  obstinately  confined. 
The  patient  complains  of  great  pain  in  the  testicle  and  groin.  The  scrotum 
is  usually  red  (this  is  very  characteristic)  and  obviously  swollen  :  examina- 
tion shows  that  the  enlargement  is  due  to  swelling  of  the  epididymis,  which 
is  more  or  less  distinctly  felt  as  a  hard  crescentic  mass  at  the  outer  posterior 
part  of  the  testicle,  the  body  of  which  lies  in  its  concavity.  Acute  epididy- 
mitis is  usually  complicated  by  some  reddish  fluid  in  the  tunica  vaginalis 
(acute  hydrocele),  forming  a  swelling  which  is  softer  than  and  conceals  the 
body;  the  part  is  very  tender.  The  whole  of  the  structures  of  the  cord 
are  swollen  and  teuder,  and  the  vas  is  thickened.  The  inflammation  some- 
times spreads  forward  to  the  body,  and  testitis  results.  In  rare  cases  acute 
abscess  forms,  being  characterized  by  fever,  much  local  pain  and  tenderness, 
and  ultimately  involvement  of  the  skin  over  a  softening  swelling,  usually  in 
the  globus  minor.  Often  a  hard  knot  occupies  the  position  of  the  globus 
minor  for  months  or  permanently;  it  is  due  to  fibroid  infiltration,  often  pro- 
ducing obstruction  of  the  epididymis — so  that  double  epididymitis  is  not  an 
infrequent  cause  of  sterility ;  the  testes  remain  well  developed,  except  in 
rare  cases  in  which  the  fibrous  tissue  shrinks  so  as  apparently  to  constrict 
the  vessels  entering  the  testis. 

Acute  orchitis,  or  inflammation  of  the  body  of  the  testicle,  usually  results 
from  a  blow  or  wound,  or  occurs  as  a  "  metastasis  "  in  mumps ;  more  or  less 
rare  causes  are  pyaemia,  gout,  and  rheumatism  ;  it  may  arise  by  extension  of 
inflammation  from  the  epididymis.  The  symptoms — general  and  local — are 
the  same  as  in  epididymitis  ;  but  it  is  the  body  of  the  testicle  which  is  now 
enlarged,  forming  a  smooth,  ovoid,  very  tender  swelling  upon  which  the 
epididymis  can  scarcely  be  felt;  the  pain  is  said  to  be  more  severe  than  in 
epididymitis,  but  the  cord  is  not  so  much  affected,  the  vas  especially  is  not 
enlarged,  and  acute  hydrocele  is  quite  the  exception. 

Orchitis  (especially  pysemic,  which  causes  few  or  no  symptoms)  may  end 
in  abscess,  or  even  in  sloughing  of  the  whole  gland.  Non-pysemic  abscess 
is  slow  in  reaching  the  surface,  the  testis  remains  swollen,  tender,  and  acute 
exacerbations  of  pain  occur.  In  other  cases  orchitis  leads  to  rapid  atrophy 
(p.  805),  and  this  is  more  common  after  the  orchitis  of  mumps  than  after 
any  other  variety.  Mumps  affects  the  testis  only  after  puberty,  and  usually 
on  one  side  only,  the  testis  becomes  affected  as  the  parotid  swelling  subsides 
(about  sixth  to  eighth  day),  sometimes  with  high  fever  and  delirium,  though 
the  inflammation  is  mild  and  soon  reaches  its  height.  It  is  said  that  orchi- 
tis, without  affection  of  the  parotid,  may  arise  during  epidemics  of  mumps. 
I  have  known  two  cases  which  commenced  distinctly  in  the  epididymis,  but 
this,  Rilliet  says,  is  quite  unusual. 

The  occurrence  of  acute  inflammation  in  an  undescended  testis,  especially 
in  the  abdomen,  or  in  a  testis  with  which  a  congenital  hernia  is  in  contact, 
may  lead  to  peritonitis ;  fatal  peritonitis  following  a  blow  on  a  testis  in  the 
groin  is  one  of  the  most  difficult  questions  which  the  infective  theory  of 
spreading  inflammations  has  to  explain. 

The  distinction  between  acute  epididymitis  and  orchitis  is  anything  but 
sharp,  either  clinically  or  etiologically ;  we  sometimes  get  orchitis  without 
any  involvement  of  the  vas  in  gonorrhoea,  and  epididymitis  may  follow  a 
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blow.  The  orchitis  of  mumps  or  of  pysemia  would  seem  to  be  surely  due 
to  infective  embolism,  and  it  seems  likely  enough  that  this  may  sometimes 
occur  in  gonorrhoea — the  orchitis  being  then  comparable  to  the  synovitis. 

Treatment. — Absolute  rest,  recumbent  posture,  and  a  strap  across  the 
thighs,  or  a  small  pillow  between  them,  to  raise  the  parts ;  leeches  along  the 
cord — not  on  the  scrotum — followed  by  assiduous  fomentation  ;  morphia  at 
night  to  allay  pain,  and  laxatives.  Ice  packed  round  the  testis,  or  still 
better,  a  coil  of  Leiter's  tube  with  iced  irrigation,  applied  within  twenty-four 
hours  of  the  onset,  is  often  very  effective  in  relieving  pain  and  preventing 
and  reducing  swelling.  Some  hardness  and  swelling  always  remain  after 
the  acute  attack.  As  soon  as  the  very  acute  stage  has  subsided,  compression 
will  be  found  a  useful  means  of  reducing  the  swelling.  The  affected  testicle 
is  separated  from  its  fellow,  pressed  down  from  the  ring,  and  encircled  with 
strips  of  adhesive  plaster,  one-half  inch  wide,  applied  as  tightly  as  the 
patient  can  bear.  A  long  strap  is  first  applied  round  trie  spermatic  cord 
immediately  above  the  testicle,  the  skin  being  protected  by  a  strip  of  lint  to 
prevent  cutting;  and  then,  from  this,  overlapping  straps  are  applied  in  the 
long  axis  of  the  testis,  so  as  to  cover  the  whole  organ.  These  are  to  be 
held  in  place,  finally,  by  another  long  circular  strap  placed  over  the  one 
first  applied. 

Acute  inflammation  of  the  testicle  is  sometimes  treated  on  the  plan  of 
Leroy  d'Etiolles,  of  making  a  deep  puncture  with  a  thin  sharp  knife  into 
the  body  of  the  testis.  By  this  incision  a  small  quantity  of  serum  and 
blood  are  emitted,  and  almost  instantaneous  relief  is  given  to  the  pain. 
Scarcely  any  other  means,  beyond  a  little  aperient  medicine  or  the  use  of  a 
cooling  lotion,  are  required.  Prof.  Henry  Smith,  who  follows  this  practice 
extensively,  thinks  that  its  efficacy  is  due  mainly  to  the  tension  being  taken 
off  the  compressed  tubes  of  the  testicle  through  the  division  of  the  tunica 
albuginea.  Slight  hernia  of  the  tubules  often  occurs,  and  it  is  said  that  so 
many  have  protruded  as  to  lead  to  atrophy  of  the  gland. 

Prof.  Wood  punctures  the  tunica  vaginalis  when  much  distended,  believ- 
ing that  the  speedy  relief  of  pain  is  owing  to  the  evacuation  of  the  effusion 
from  this  cavity,  and  that  it  is  unnecessary  to  wound  the  tunica  albuginea, 
since  the  swelling  and  pain  mainly  result  from  the  effusion  into  the  epididy- 
mis and  its  serous  covering. 

Chronic  Inflammation  of  the  Testicle. — Chronic  inflammation  of  the 
testicle  is  said  to  be  of  three  kinds :  simple,  syphilitic,  and  tubercular — the 
first  two  of  which  usually  affect  the  body  of  the  testicle,  and  the  last  in 
the  first  instance  usually  the  epididymis.  The  real  pathology  of  cases  placed 
in  the  first  group  is  unknown. 

Simple  chronic  orchitis  may  follow  the  acute  affection  or  may  be  due 
to  injury,  and  chronic  from  the  first ;  it  is  said  to  occur  also  as  a  gouty  affec- 
tion. When  it  follows  the  acute  disease  both  epididymis  and  body  may  be 
involved.  The  patient  complains  of  some  pain  in  the  testis,  and  there  is 
some  tenderness  on  manipulation,  testicular  sensation  being  retained.  The 
epididymis,  the  body  of  the  testicle,  or  both,  can  be  made  out  to  be  enlarged  ; 
the  cord  as  a  whole  is  enlarged ;  hydrocele  is  common,  obscuring  the  shape 
of  the  enlargement.  Suppuration  may  take  place,  and  after  escape  of  the 
pus,  a  mass  of  granulation  tissue  and  testicle  substance  may  protrude  through 
the  tunica  albuginea  and  skin  (hernia  testis').  In  other  cases  the  inflamma- 
tory tissue  may  become  fibroid  and  cause  such  pressure  on  the  testicles  as  to 
lead  to  their  destruction  and  permanent  atrophy  of  the  organ. 

Treatment. — Walking  should  be  limited  and  avoided  for  a  time  if  it 
aggravate  the  pain.  Of  internal  remedies  mercury  and  iodide  of  potassium 
are  the  most  useful,  either  singly  or  in  combination.    Tonics  are  also  of  use. 
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Inunction  of  the  scrotum  with  mercury  ointment  or  the  oleate  of  mercury 
(five  per  cent.)  is  very  serviceable,  but  of  local  means  careful  strapping,  as 
above  described,  is  the  best ;  if  the  orchitis  be  complicated  with  hydrocele  of 
the  tunica  vaginalis,  draw  off  the  fluid  that  the  pressure  may  be  effectually 
applied. 

Syphilitic  inflammation  of  the  testicle  occurs  in  two  forms — either 
as  a  diffuse  infiltration  of  the  body  of  the  testicle  with  a  fibroid  material,  or 
as  a  more  localized  deposit  in  the  form  of  gummata.  The  first  form  of  the 
disease  is  met  with  as  a,  usually,  late  secondary  symptom,  the  second  as  a 
tertiary  symptom  of  syphilis.  The  part  affected  is  the  body  of  the  testicle, 
which  in  the  diffuse  early  form  becomes  much  and  rapidly  enlarged  and 
indurated,  often  reaching  the  size  of  a  goose-egg  ;  the  diffuse  affection  is  often 
bilateral,  the  gummatous  less  commonly,  and  its  growth  is  much  slower, 
occupying  many  months.  As  a  rule,  the  shape  of  the  swelling  is  ovoid,  the 
epididymis  cannot  be  felt,  aud  the  surface  is  smooth ;  but  if  the  testicle  be 
the  seat  of  the  gummata,  or  if  shrinking  fibroid  bands  be  irregularly  dis- 
tributed through  the  organ,  the  surface  will  be  uneven — in  one  case  from 
the  projection  of  gummata,  and  in  the  other  from  the  projection  of  testicle 
substance  between  the  depressed  cicatrices  ;  there  is  neither  pain  (other  than 
dragging)  nor  tenderness ;  testicular  sensation  also  is  lost.  The  cord  is 
normal  and  the  vas  especially  is  not  thickened.  There  is  almost  always  a 
hydrocele,  and  the  serosa  often  adheres  to  the  lower  part  of  the  testis.  The 
fluid  then  lies  above  the  testis,  and  the  two  together  may  form  one  ovid  mass, 
the  fluid  being  indistinguishable  from  the  solid,  for  the  tunica  vaginalis  is 
usually  thick  and  opaque,  and  may  be  so  tensely  filled  as  to  be  merely  elastic. 

An  early  syphilitic  epididymitis  occurs,  but  is  rare. 

Under  proper  treatment  resolution  almost  always  occurs,  but  in  some  cases 
atrophy  of  the  organ  results;  rarely,  suppuration  round  a  gumma  occurs, 
the  superficial  tissues  become  implicated,  the  pus  is  discharged,  and  a  hernia 
testis  may  follow.  This  is  quite  a  rare  and  late  complication  of  syphilitic 
testicle. 

As  to  morbid  anatomy:  the  body  of  the  testis  is  the  seat  of  a  more  or  less 
diffuse  interstitial  round-celled  infiltration,  which  where  most  dense  under- 
goes fatty  degeneration  and  presents  to  the  naked  eye  the  appearance  of  a 
gumma.    The  tunica  vaginalis  is  thick  and  more  or  less  aclherent. 

Treatment. — This  consists  in  administering  mercury,  or  iodide  of  potas- 
sium, according  to  the  stage  of  the  disease  in  which  the  affection  of  the 
testicle  occurs;  in  the  early  enlargement  from  diffuse  fibrous  infiltration, 
mercury  will  be  found  the  most  effectual  drug,  and  in  the  gummatous  form 
of  the  disease  full  doses  of  iodide  of  potassium  may  cause  the  absorption  of 
the  syphilitic  growths;  but  in  many  cases  a  prolonged  administration  of  the 
drug  is  followed  by  little  or  no  change.  After  apparent  cure,  recurrence  is 
not  infrequent.  Locally  the  hydrocele  may  be  tapped  and  the  testis  strapped 
over  Scott's  dressing.  If  suppuration  take  place  the  pus  should  be  let  out 
as  soon  as  detected. 

Tubercular  disease  of  the  testicle  usually  occurs  in  feeble  and 
cachectic  individuals  of  young  adult  age,  but  it  is  sometimes  met  with  in  the 
robust  and  apparently  healthy;  in  children,  and  after  middle  age.  It  is 
frequent  in  the  subjects  of  phthisis,  but  it  may  occur  independently;  it  usu- 
ally affects  both  testes,  though  one  is  often  much  worse  than  the  other.  The 
disease  first  affects  the  epididymis,  commencing  in  the  globus  minor  or 
major;  it  extends  thence  along  the  vas,  implicating  the  vesiculse  seminales, 
and  perhaps  the  prostate,  bladder,  etc.,  and  may  spread  also  to  the  body  of 
the  testicle,  as  gray  granulations  radiating  from  the  mediastinum.  The 
affection  begins  insidiously,  and,  being  unattended  with  pain,  it  may  be  only 
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accidentally  discovered  by  the  patient  as  a  hard  lump  at  the  b»ck  of  the 
testicle,  which  reaches  its  full  size  in  a  few  weeks  (8-10),  after  which  soften- 
ing usually  begins.  In  a  well-marked  case  the  epididymis  is  enlarged,  hard, 
craggy,  and  has  a  hard  crescentic  shape ;  perhaps  patches  of  softer  consist- 
ence, due  to  degeneration,  may  be  scattered  here  and  there  throughout  it ; 
the  body  of  the  testicle  is  usually  soft  and  normal  in  size.  There  is  no  pain 
or  tenderness ;  testicular  sense  is  preserved.  There  is  no  general  thickening 
of  the  cord,  but  the  vas  is  enlarged  and  often  irregular ;  by  rectal  examina- 
tion the  vesiculie  seminales  may  be  felt  enlarged  and  indurated.  There  is 
usually  no  fluid  in  the  tunica  vaginalis.  There  may  be  signs  of  tubercle  in 
other  parts  of  the  genito-urinary  apparatus  and  in  the  lungs.  Later  on  in 
the  disease  patches  of  softening  appear  in  the  indurated  epididymis,  and  the 
skin  over  them  may  become  implicated,  and  finally  it  may  give  way  and  the 
tubercular  matter  may  be  discharged.  If  an  abscess  occur  in  the  body  of 
the  testicle  its  discharge  may  be  followed  by  a  hernia  testis  as  in  chronic 
orchitis.  A  testis  with  one  or  two  fistulse  may  remain  stationary  for  months 
or  years ;  or  fresh  sinuses  may  keep  forming  whilst  the  disease  spreads  up 
the  vas  to  the  prostate  and  bladder,  and  the  health  fails  progressively.  Sup- 
puration in  a  few  cases  does  not  occur,  but  fibroid  thickening. 

Treatment. — This  consists  in  maintaining  the  health  and  general  condition 
of  the  patient  by  the  general  means  given  at  page  98 ;  any  softening  caseous 
masses  being  scraped  out  and  iodoformed. 

Konig  would  castrate  when  the  disease  appears  limited  to  the  testis,  as  a 
prophylactic  measure  against  extension  or  generalization  ;  the  operation 
might  be  done  even  in  the  presence  of  early  phthisis,  the  patient  being 
fairly  strong ;  but  advanced  phthisis  or  general  affection  of  the  genito- 
urinary tract  prohibits  the  operation,  unless  the  testicle  be  a  source  of  great 
trouble.  Konig  thinks  double  castration  rarely  justifiable,  the  vasa  and 
vesiculse  being  generally  involved. 

Fungus  or  Hernia  Testis. — When  the  fibrous  tunic  of  the  testis  has 
been  perforated  by  abscess,  a  soft  fungus,  composed  of  the  tubuli  seminiferi 
and  granulation-tissue,  is  apt  to  protrude ;  in  rare  cases  a  fungus  springs 
from  the  tunica  albuginea.  This,  if  small,  should  be  dusted  with  iodoform 
and  repressed  by  pressure  with  lint  and  strapping ;  bichloride  of  mercury 
or  iodide  of  potassium  with  tonics  may  be  given,  if  there  is  a  syphilitic 
history.  Should  this  fail,  Syme's  operation  should  be  resorted  to,  of  making 
two  semi-elliptical  incisions  (  ),  one  on  either  side  of  the  fungus,  removing 
the  narrow  edge  of  unhealthy  skin  round  the  fungus,  and  then  bringing  the 
skin  from  either  side  over  it  and  employing  sutures  and  other  measures  for 
procuring  adhesion.  In  tubercular  cases  free  use  of  the  sharp  spoon  or 
castration  is  indicated. 

New  Growths. — The  new  growth  most  common  in  the  testicle  is  sarcoma, 
but  enchondroma  and  carcinoma  also  may  be  found,  and  teratomata  rarely 
occur. 

Enchondroma  is  rarely  met  with  as  the  sole  element  in  any  tumor  of  the 
testicle,  but  there  is  an  apparently  pure  enchondroma  in  the  Museum  of  the 
College  of  Surgeons.  Cartilage  occurs  in  cystic  sarcoma  as  above  men- 
tioned ;  it  may  largely  occur  also  in  sarcomata  of  rapid  growth  (chondro- 

sarcomata). 

Sarcoma  is  usually  said  to  occur  in  two  forms:  1.  Cystic  sarcoma — the 
commoner  variety,  by  many  called  an  adenoma  ;  2.  Pure  sarcoma. 

1.  Cystic  sarcoma  or  adenoma  contains  a  large  number  of  cysts,  full  of 
brownish  fluid,  in  the  fibrous-looking  matrix ;  its  growth  is  not  very  rapid, 
it  reaches  a  large  size  and  has  been  known  to  generalize  only  in  rare  in- 
stances.   In  minute  structure  it  much  resembles  the  mixed  parotid  tumor 
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(page  549),  for  it  consists  of  various  forms  of  connective  tissue — fibrous, 
mucous,  and  cartilaginous — with  round  and  spindle  cells.  The  cysts  are 
probably  due  to  dilatation  of  the  tubuli  testis  or  the  ducts  of  the  rete  testis, 
for  numbers  of  smaller  spaces  lined  with  epithelium  are  visible  in  other 
parts;  intracystic  growths  are  sometimes  met  with. 

2.  Pure  sarcomata  are  fortunately  less  common  :  they  are  round,  spindle, 
or  mixed-celled,  sometimes  melanotic,  and  in  young  children  may  contain 
muscle-cells  ;  they  develop  in  the  tissue  between  the  tubules,  which  are  com- 
pressed and  soon  destroyed.  They  begin  in  the  body,  rarely  in  the  epididy- 
mis. Their  growth  is  usually  very  rapid,  but  some  of  the  mixed  forms 
(fibro-sarcoma)  may  increase  comparatively  slowly.  It  usually  infects  the 
iliac  glands  (Butlin)  like  cancer.    Both  testes  are  rarely  affected. 

Carcinoma  is  rare  and  is  almost  always  of  the  soft  variety  and  of  rapid 
growth ;  it  is  indistinguishable,  except  microscopically,  from  sarcoma. 

Congenital  tumors — chiefly  dermoid  cysts,  are  described,  myosarcomata 
have  been  mentioned  before. 

The  symptoms  and  signs  of  the  sarcomata  and  carcinoma  may  be  given 
together  and  the  differential  diagnosis  then  considered.  The  gland  swells 
more  or  less  rapidly  and  forms  a  firm,  heavy,  smooth,  elastic  swelling,  usu- 
ally ovoid  in  shape  with  flattened  sides,  scarcely,  if  at  all,  painful  or  tender, 
and  causing  by  its  weight  merely  slight  aching  or  dragging  in  loins.  After 
a  time  it  enlarges  rapidly,  sometimes  reaches  a  great  size  and  feels  soft;  the 
surface  often  becomes  bossy,  the  prominences  being  softer  than  the  rest  of 
the  mass ;  large  and  tortuous  vessels  appear  under  the  skin  ;  the  cord  swells ; 
there  are  progressively  severe  and  darting  pains  along  the  cord  into  the 
loins,  with  a  heavy  dragging  sensation  in  the  gland,  but  tenderness  is  absent 
and  testicular  sensation  is  lost  early  ;  the  iliac  and  lumbar  glands  become 
affected,  generalization  occurs,  and  emaciation,  exhaustion,  and  death  soon 
follow. 

Diagnosis. — New  growths  in  their  early  stages  are  distinguished  from 
inflammatory  enlargements  (chiefly  syphilitic)  by  their  tendency  to  grow 
continuously  instead  of  resolving,  suppurating,  sloughing,  or  producing 
fibrous  tissue.  In  very  early  cases,  therefore,  it  will  be  necessary  to  watch 
the  effect  of  anti-syphilitic  treatment. 

Next  comes  the  diagnosis  from  fluid  swellings — hydrocele  with  opaque 
coats  and  hematocele  :  the  history,  pyriform  shape,  fluctuation,  lesser  weight 
of  these  and  the  presence  (if  demonstrable)  of  the  testis  at  the  hinder  and 
lower  part  of  the  swelling  will  be  the  first  points  to  look  to,  but  exploratory 
aspiration  is  the  best  means  of  diagnosis.  In  hydrocele  we  shall  draw  ofF 
serous  fluid  (p.  806),  in  hematocele  altered  blood,  and  the  tumor  will  diminish 
in  size ;  in  cystic  disease,  some  brownish,  mucous  or  blood-tinged  fluid, 
and  there  will  be  evidence  of  collapse  of  a  cyst ;  in  sarcoma  or  cancer  bright 
blood  in  quantity  will  escape,  but  the  mass  will  not  diminish,  and  cells  may 
be  found  in  the  needle.  From  hematocele  the  diagnosis  of  malignant 
growth  may  still  be  doubtful. 

With  regard  to  the  differentiation  of  cystic  disease  from  sarcoma  and 
cancer  (which  are  indistinguishable),  we  must  rely  upon  the  slower,  steadier 
growth,  roundness,  smoothness,  and  fluctuation  of  any  bosses,  the  healthy 
state  of  the  cord,  and  absence  of  glandular  enlargement,  and  of  cachexia, 
even  with  a  large  tumor ;  twenty-nine  of  thirty-two  cases  of  cystic  disease 
occurred  between  twenty  and  forty  (Konig). 

Treatment. — If  the  result  of  the  above  examination  show  the  disease  to 
be  either  cystic  adenoma,  sarcoma,  or  cancer,  the  iliac  glands  being  normal 
and  signs  of  generalization  absent,  castration  should  be  at  once  performed. 
In  cystic  adenoma  the  prognosis  is  very  good,  in  sarcoma  cases  of  cure  have 
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been  recorded,  but  in  cancer  Kocher  has  been  unable  to  find  a  single  case 
in  which  there  was  not  more  or  less  speedy  recurrence. 

Castration  is  performed  thus:  The  scrotum  being  shaved,  the  surgeon 
grasps  behind  the  tumor,  stretches  the  skin  and,  in  all  eases,  makes  an  inci- 
sion into  the  tunica  vaginalis,  to  examine  the  testis,  lest  there  be  an  error  in 
diagnosis.  He  next  extends  the  cut  from  the  external  abdomiual  ring  to 
the  very  bottom  of  the  scrotum.  If  the  skin  be  adherent,  or  diseased,  or  if 
the  tumor  be  very  large,  two  elliptical  incisions  may  be  made,  so  as  to  remove 
a  portion  of  skin  between  them.  Then  he  separates  the  cord  from  its  attach- 
ments, and  an  assistant  holds  it  firmly  between  his  finger  and  thumb,  or 
with  a  stout  pair  of  hooked  forceps,  to  prevent  it  from  retracting  when 
divided.  He  now  passes  his  bistoury  behind  the  cord,  and  divides  it ;  and 
seizing  the  lower  portion,  dissects  out  the  testicle.  The  spermatic  and  defer- 
ential arteries,  and  any  others  requiring  it,  are  then  to  be  carefully  tied ;  and 
the  wound  must  not  be  closed  till  all  the  bleeding  has  ceased,  as  this  opera- 
tion is  often  followed  by  secondary  hemorrhage.  It  is  well  to  wash  out  the 
wound  with  chloride  of  zinc  (gr.  xx  ad  §j)  ;  drain  and  dress  as  after 
herniotomy  (p.  624). 

In  cases  of  malignant  disease,  the  inguinal  canal  may  be  laid  open,  the 
cord  followed  up  and  cut  again  as  high  as  possible  ;  and  in  tubercular  dis- 
ease the  vas  may  thus  be  removed. 

Of  98  English,  French,  and  German  cases,  7  died:  2  of  peritonitis,  3  of 
tetanus,  1  of  septicaemia,  1  not  stated.  This  statement  is  probably  too  high 
for  the  results  of  recent  years. 

Diseases  of  the  Scrotum. 

(Edema  of  the  Scrotum. — The  loose  cellular  tissue  of  this  part  is  liable 
to  distention  from  dropsy.  Punctures  with  a  needle  will  relieve  it.  If  great 
and  tense  oedema,  from  erysipelas  or  diffuse  cellulitis,  should  threaten  slough- 
ing, a  free  incision  should  be  made  (Liston,  "Acute  (Edema  of  the  Scrotum," 
Med.-Chir.  Trans.,  vol.  xxii.).  The  latter  case  very  much  resembles  extrava- 
sation of  urine,  but  may  be  distinguished  by  the  absence  of  swelling  in  the 
perineum,  or  of  obstruction  in  micturition. 

Epithelioma  scroti  is  commonly  called  the  chimney-sweep's  cancer,  be- 
cause it  is  said  to  be  due  to  the  irritation  of  soot  and  to  be  seldom  met  with 
except  amongst  that  class  of  men.  Some  other  irritants  are  believed  to  have 
the  same  effect  on  the  scrotun.  Thus,  it  is  stated  by  Dr.  Paris  that  smelters 
are  liable  to  a  similar  disease.  And,  on  the  other  hand,  it  is  said  that  soot 
may  produce  this  disease  on  other  parts  beside  the  scrotum. 

It  commences  usually  as  a  florid  vascular  wart,  called  the  soot-wart  This 
gradually  spreads,  affects  the  whole  scrotum  and  neighboring  parts  of  the 
penis,  and  ulcerates,  producing  a  fungous  sore  with  ragged  edges,  discharg- 
ing a  thin  offensive  matter,  and  causing  much  pain  and  constitutional  dis- 
turbance.   The  superficial  inguinal  glands  become  secondarily  affected. 

Free  and  early  excision  should  be  adopted,  and  the  wound  should  be  after- 
wards freely  swabbed  with  a  solution  of  chloride  of  zinc,  and  dressed  as  after 
herniotomy  (p.  624).  Advise  the  early  removal  of  all  warty  growths  of  the 
scrotum  or  prepuce. 

Impotence  and  Syphilophobia. 

Impotence  in  the  male  may  be  due  to  a  variety  of  causes : 
1.  Excessive  youth  or  senility.    Capability  for  intercourse  and  for  pro- 
creation neither  appears  nor  disappears  at  a  fixed  time.   If  the  genital  organs 
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are  well  developed,  fitness  for  intercourse  may  be  assumed  in  spite  of  youth. 
Sexual  power  fails  rapidly  after  fifty  in  most  men,  but  even  power  of  procrea- 
tion may  be  continued  up  to  eighty  or  longer  in  unusually  robust  subjects. 

2.  Absence,  infantile  condition,  malformation  (epispadias  and  second  and 
third  degrees  of  hypospadias),  or  mutilation  of  the  penis. 

3.  Absence  (congenital  or  acquired),  imperfect  development,  or  such  ex- 
tensive disease  as  to  destroy  all  secreting  substance  of  the  testes.  Sterility 
may  be  due  to  tight  phimosis,  to  stricture  on  both  sides,  in  the  course  of  the 
vas  or  epididymis,  chiefly  from  gonorrhoea,  obstructing  the  passage  of  semen  ; 
most  cases  of  retained  testis  also  cause  it. 

4.  Mechanical  obstacles  to  intercourse,  such  as  excessive  obesity,  large 
irreducible  scrotal  hernia?,  or  elephantiasis. 

5.  Debility  from  any  acute  or  wasting  disease  may  lead  to  temporary  im- 
potence, which  may,  however,  remain  long  after  restoration  of  health  and 
strength  in  other  respects.  Steel  and  other  tonics,  with  cantharides,  musk, 
mix  vomica,  Indian  hemp,  galvanism  cautiously  applied  to  the  spine,  spices, 
eggs,  and  oysters,  and  above  all,  time,  and  abstinence  from  attempts  at 
connection  till  the  strength  is  fully  restored,  are  the  remedies.  Phosphorus 
is  said  to  be  a  potent  aphrodisiac. 

6.  Lesions  of  the  nervous  centres — blows,  especially  upon  the  occipital 
region  of  the  head  and  dorso-lumbar  region  of  the  spine,  are  apt  to  be  fol- 
lowed by  impotence  which  is  not  infrequently  permanent.  Apoplexy  may 
lead  to  a  similar  result. 

7.  Mental  perturbation.  It  sometimes  happens  that  a  youth,  on  his  first 
attempt  at  coition,  finds  himself  incapable  of  accomplishing  his  wishes — 
through  awkwardness,  timidity,  over-anxiety,  some  sense  of  disappointment, 
or  a  consciousness  of  guilt.  He  straightway  fancies  himself  impotent.  The 
surgeon  should  inform  him  that  his  case  is  by  no  means  uncommon;  he 
should  advise  him,  if  married,  to  banish  his  fears,  and  trust  to  time  and  in- 
creased familiarity ;  if  single,  to  wait  till  he  can  indulge  legitimately. 

8.  Lastly,  impotence  may  be  produced  by  premature  and  excessive  venery 
or  self-pollution.  Such  cases  not  infrequently  come  under  the  observation  of 
the  practitioner.  The  sexual  organs  have  been  rendered  so  weak  and  irrita- 
ble that  the  least  excitement,  from  an  idea  or  the  mere  friction  of  the  clothes, 
brings  on  an  imperfect  erection,  followed  immediately  by  the  discharge  of  a 
thin  fluid.  The  erection  is  so  imperfect,  and  followed  so  soon  by  the  dis- 
charge, that  the  patient  is  incompetent  for  sexual  connection ;  and  the  fre- 
quent and  abundant  loss  of  seminal  fluid  {spermatorrhoea),  together  with  the 
patient's  morbid  consciousness,  brings  on  a  most  miserable  state  of  bodily 
weakness  and  mental  despondency.  Of  course  the  evil  habit  should  be  at 
once  abandoned.  Then  general  tonics  and  cold  bathing,  or  any  other  measure 
calculated  to  improve  the  health,  will  be  useful.  Suppers  should  be  avoided, 
and  the  patient  should  sleep,  lightly  covered,  on  a  hard  mattress.  The  emis- 
sions generally  occur  when  the  patient  lies  on  his  back,  and  it  is  useful  to  fix 
a  reel  over  the  sacrum  at  night  to  prevent  the  assumption  of  this  position. 
But  the  most  essential  point  is  chastity  of  idea,  that  all  excitement  may  be 
avoided  until  the  generative  organs  have  lost  their  morbid  irritability.  It 
is  usually,  however,  of  little  value  to  advise  a  boy  or  man  suffering  from 
spermatorrhoea  to  be  chaste  in  thought;  the  surgeon  must  insist  upon  his 
undertaking  really  hard  work,  mental  and  physical,  the  most  interesting 
that  can  be  found,  that  both  body  and  mind  may  be  healthily  fatigued,  and 
the  latter  diverted  from  its  morbid  paths.  Bromide  of  sodium  in  20-grain 
doses  at  bedtime,  to  promote  sleep  and  quiet  sexual  excitement,  should  not 
be  given  if  it  can  be  avoided.  The  author  has  seen  cases  in  which  a  preter- 
natural irritability  of  the  ejaculatory  apparatus,  with  involuntary  nocturnal 
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emissions,  even  of  a  bloody  fluid,  together  with  great  pain  in  the  back,  lan- 
guor, and  despondency,  have  been  caused  by  irritating  urine  containing 
oxalate  of  lime,  and  cured  by  the  means  described  at  p.  746.  Lastly,  there 
is  the  application  of  nitrate  of  silver  to  the  prostatic  portion  of  the  urethra 
by  Lallemand's  porte-caustique,  of  which  it  may  be  said  that  if  sometimes 
useful,  it  is  often  useless,  and  may  certainly  be  mischievous.  All  tampering 
with,  or  directing  the  patient's  thoughts  to,  the  genital  organs  should  be 
avoided,  if  possible. 

For  self-abuse  beyond  the  patient's  control,  Dr.  Ramskill  recommends 
painting  the  penis  with  iodine;  a  blister  is  another  effective  means  of  stop- 
ping the  practice. 

Sexual  Hypochondriasis. — There  is  a  very  frequent  and  distressing 
class  of  cases,  in  which  the  patients,  generally  young  men  of  good  education 
and  refined  feelings,  and  with  strongly  developed  genital  organs,  believe 
themselves  to  be  impotent  or  to  have  spermatorrhoea,  because  of  the  occa- 
sional occurrence  of  emissions.  Sometimes  they  think  themselves  the  victims 
of  secondary  syphilis  (syphilophobia).  These  cases  require  skilful  and  kind 
treatment.  The  malady  is  really  mental — caused  often  by  the  struggle 
between  natural  passion  and  religious  sentiment,  aggravated  usually  by  some 
disorder  of  bodily  health,  such  as  oxaluria,  or  other  form  of  dyspepsia.  If 
the  surgeon  make  light  of  the  case,  or  try  to  argue  the  patient  out  of 
his  malady,  the  victim  is  apt  to  fall  into  the  hands  of  the  advertising 
quacks,  to  the  great  detriment  of  mind,  body,  and  estate.  The  proper 
course  to  pursue  is  to  attend  to  the  general  health,  insist  upon  ample  healthy 
occupation  and  exercise,  and  to  endeavor  to  secure  healthy  society.  The 
patient  should  be  instructed  that  a  periodic  discharge  of  seminal  fluid,  at 
intervals  of  three  weeks  or  a  month,  is  as  natural  a  phenomenon  as  ovula- 
tion and  menstruation  in  the  female. 


CHAPTER  XLYI. 

INJURIES  AND  SURGICAL  DISEASES  OF  THE  FEMALE  GENITALS. 

Injuries. 

Bruising,  laceration,  and  severe  hemorrhage  from  the  vulva  are  not 
uncommon  from  kicks.  The  bleeding  can  rarely  be  stopped  by  ligature; 
the  surface  must  be  thoroughly  purified  and  dusted  with  iodoform,  the 
bladder  drained,  and  firm  compression  made  with  antiseptic  wool-pads  and 
a  T-bandage.    Great  cleanliness  must  subsequently  be  observed. 

There  may  be  no  external  hemorrhage,  but  a  large  labial  hsernatoma 
may  form  from  blows,  forcible  intercourse,  during  labor,  or  from  rupture 
during  some  effort  of  a  varicose  vein.  Rest,  elevation  of  the  pelvis,  and 
uniform  pressure  on  the  swelling,  should  be  employed  ;  and  after  two  or 
three  days  blood  may  be  gently  withdrawn  by  an  aspirator  needle  intro- 
duced through  the  skin  at  some  distance.  Unless  suppuration  occur — 
when  a  free  incision  is  required — the  swelling  should  not  be  opened. 

Dangerous  wounds  sometimes  occur  from  falls  upon  upright  stakes  which 


VESICO- VAGINAL  FISTULA. 


819 


are  forced  through  the  vagina  into  the  abdomen,  and  from  the  breaking  of 
chambers  upon  which  the  patient  is  sitting.  Rarely,  wounds  are  inflicted 
here  with  intent  to  murder. 

Rupture  of  the  vagina  and  protrusion  of  the  intestine  may  occur 
during  labor  from  disproportion  of  parts,  from  the  unskilful  use  of  forceps, 
or  from  the  introduction  of  the  hand  to  turn.  Perforating  wounds  of  the 
vagina  should  be  sutured,  and  abdominal  complications  must  be  treated 
according  to  the  principles  laid  down  in  Chapter  XXXVI. 

Foreign  bodies  of  various  kinds  are  occasionally  introduced  into  the 
vagina  by  children  and  young  women,  and  keep  up  discharge  with  much 
irritation,  which  cannot  be  accounted  for.  When  of  large  size,  e.g.,  pes- 
saries— and  retained  for  years  together,  they  may  ulcerate  into  the  bladder, 
rectum,  or  both. 

Vesico-vaginal  fistulje  almost  always  result  from  sloughing,  more  or 
less  extensive,  of  the  vesico-vaginal  septum,  from  compression,  usually  pro- 
longed, of  the  part  between  the  descending  head  and  the  pubic  arch  ;  the 
slough  separates,  and  urine  begins  to  dribble  from  the  vagina  a  few  days 
after  delivery.  A  few  cases  are  due  to  laceration,  to  ulceration  over  a 
foreign  body,  or  to  cancer — the  latter  being,  of  course,  irremediable. 

A  fistula  from  laceration  should  be  at  once  accurately  closed,  and  the 
patient  treated  a3  hereafter  recommended. 

So  soon  as  an  ordinary  fistula  from  sloughing  reveals  itself,  turn  the 
patient  on  her  face,  raise  the  pelvis,  drain  the  bladder,  and  enforce  the 
utmost  cleanliness  by  means  of  regular  antiseptic  injections.  During  the 
period  of  the  lochial  discharges  a  small  aperture  may  actually  close,  but  such 
a  result  is  rare.  Usually  as  soon  as  the  lochia  have  ceased,  and  health  is 
restored,  some  operation  becomes  necessary. 

Before  this  is  undertaken,  endeavors  should  be  made  to  cure  any  vaginal 
discharge.  The  bowels  must  be  well  cleared  by  a  purgative  and  subsequent 
injection,  the  effects  of  which  should  have  ceased  before  the  operation. 

The  application  to  the  edges  of  the  fissure,  at  intervals  of  ten  to  thirty 
days,  of  a  cautery  at  a  black  heat,  causing  them  to  slough  little,  granulate 
freely,  and  contract,  was  used,  with  very  excellent  results,  by  Dr.  Arthur 
Farrc,  both  in  the  vesico-  and  recto-vaginal  fistula?,  and  in  lacerations  of  the 
perineum.    It  is  now  employed  only  in  small  openings. 


In  most  cases  the  following  ojieratiou  should  be  performed  :  The  patient  is 
placed  in  the  lithotomy  position  and  anaesthetized ;  the  operator  sits  on  a 


Fig.  284. 
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rather  low  chair,  the  light  should  be  very  good  and  come  from  behind 
him,  and  the  pelvis  should  be  so  raised  that  the  light  falls  on  the  anterior 
vaginal  wall.  To  expose  this,  Sims's  large  duck-bill  speculum  is  inserted 
and  kept  in  position  by  hand,  or  by  a  fenestrated  blade  which  fits  upon  the 
sacrum.  Before  its  introduction  the  bladder  and  vagina  are  well  washed 
out  with  salicylic  lotion  or  sublimate  lotion  (1  in  2000).  The  aperture  being 
clearly  visible — to  render  it  so  it  is  sometimes  necessary  to  drag  the  cervix 
down  and  back  with  vulsellum  forceps — the  surgeon,  with  long-toothed 
forceps  and  a  long-handled  straight  or  suitably  curved  knife  or  scissors, 
vivifies  the  whole  edge,  being  especially  careful  at  the  angles ;  the  strip 
removed  should  be  continuous,  and  include  the  whole  thickness  of  the 
wall ;  at  no  point  should  an  islet  of  epithelium  be  left.  A  sufficient 
number  of  wire  sutures  to  bring  the  edges  accurately  together  are  now 
passed  with  Smith's  cleft-palate  needle,  or  with  the  much  cheaper  "  fish- 
hook "  needle  devised  by  the  author,  which  passes  a  ligature  first  through 
the  farther,  then  through  the  nearer,  edge,  whilst  the  operator's  hand  does 
not  get  in  the  way  of  his  eyes.  The  mucous  membrane  of  the  bladder  should 
not  be  included,  for  it  tends  to  prolapse  and  intervene  between  the  raw 
surfaces.  The  wires  may  be  secured  by  twisting,  or  by  large  split  shot 
(which  are  better  than  Sims's  continuous  metal  bars)  clamped  on  to  them, 
first  on  the  far,  then  on  the  near,  side  of  the  wound.  The  ureters  have  been 
wounded  and  included  in  the  stitches. 

After  the  operation  Sims's  S-shaped  metal  or  some  self-retaining  soft-rubber 
catheter  should  be  placed  in  the  bladder,  and  a  tube  carried  thence  to  a  basin 
under  the  bed.  This  operation  must  be  carefully  watched,  for  nothing  can 
do  more  harm  than  accumulation  of  urine  in  the  bladder.  The  prone  posi- 
tion, with  the  pelvis  a  little  raised,  is  the  best,  and  it  is  well  to  accustom  the 
patient  to  it  before  operation  ;  if  she  will  not  assume  it,  she  must  lie  on  either 
side,  inclined  toward  the  face.  Every  six  hours  a  soft  tube  should  be  gently 
passed  to  the  top  of  the  vagina  and  gentle  irrigation  with  salicylic  lotion 
practised.  Morphia  or  other  anodynes  must  be  used  if  the  patient  is  restless. 
The  wound  should  not  be  examined,  nor  the  sutures  disturbed,  for  at  least  a 
week.    The  bowels  may  be  kept  open  by  enema. 

In  some  cases,  the  fistula  is  placed  so  high  that  an  attempt  has  to  be  made 
to  attach  the  anterior  lip  of  the  os  to  the  lower  edge  of  the  aperture ;  or,  this 
failing,  to  close  the  vagina  below  the  fistula  and  allow  menstruation  to  take 
place  through  the  bladder.  When  the  fistula  is  utero-vesical,  passing  from 
the  cervix,  this  plan,  or  Jobert  de  Lamballe's  of  slitting  up  the  cervix  into 
the  fistula,  vivifying  this,  and  suturing  the  whole  wound,  may  be  followed. 

For  cases  in  which  there  is  extensive  loss  of  substance,  Jobert  de  Lamballe 
detached  the  vagina  from  its  attachment  to  the  anterior  part  of  the  neck  of 
the  womb,  and  drew  it  down  that  there  might  be  no  strain  on  the  stitches; 
or  the  vaginal  tube  may  be  dissected  up  from  the  vesical,  and  the  split  edges 
brought  together  (Druitt,  Lancet,  1852,  vol.  ii.  p.  576).  In  such  cases  Prof. 
Wood  employs  reversed  and  superimposed  flaps  to  fill  up  deficiencies  and 
insure  extensive  raw  surfaces  for  mutual  adhesion,  and  has  succeeded  in 
many  cases  with  much  loss  of  substance. 

Recto-vaginal  fistulas,  not  due  to  cancer,  are  much  less  common  than 
vesico-vaginal ;  they  result  from  syphilitic  ulceration  of  the  rectum  as  a  rule. 
They  require  similar  treatment.  The  rectal  mucosa  must  not  be  included 
in  the  sutures,  and  here  even  more  than  in  vesico-vaginal  cases  the  diet  should 
be  carefully  chosen  and  limited.  Some  surgeons  confine  the  bowels  by  opium 
for  ten  to  fourteen  days,  others  give  an  enema  very  carefully  twice  a  day, 
others  again  divide  the  sphincters  subcutaneously  that  there  may  be  no 
resistance  to  overcome,  and  that  the  lower  end  of  the  rectum  may  be  at  rest. 
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Wood's  system  of  reversed  and  superimposed  flaps  may  be  employed  here  in 
cases  with  much  loss  of  substance.  In  otherwise  irremediable  cases,  the 
vagina  has  been  closed  below  the  fistula. 

Lacerations  of  the  perineum  during  labor,  as  far  as,  but  not  through, 
the  anus,  will  generally  heal,  if  the  patient's  legs  be  tied  together,  and  the 
lateral  position,  iodoform,  and  frequent  gentle  irrigation  be  employed;  the 
usual  plan  is  to  confine  the  bowels,  but  some  give  a  small  enema  daily ;  the 
catheter  should  be  passed  three  or  four  times  a  day.  The  accident  is  very 
likely  to  recur  in  subsequent  confinements. 

(  omplete  laceration  into  the  anus  is  attended  with  distressing  incontinence 
of  feces  and  flatus,  and  prolapse  of  the  rectum.  It  should  be  remedied  im- 
mediately. Everything  must  be  rendered  as  clean  as  possible,  and  the 
surfaces  thinly  iodoformed ;  a  deep  wire  button-suture  must  be  passed  from 
buttock  to  buttock  through  the  septum  above  the  rent.  Before  it  is  drawn 
quite  tight  the  rectal  mucosa  is  united  by  a  continuous  horse-hair  suture ; 
then  the  button  suture  is  adjusted  and  the  vaginal  mucosa  and  skin  are 
united.    After-treatment  as  above. 

If  this  treatment  is  not  carried  out  or  is  unsuccessful  (as  it  frequently  is, 
the  tissue  being  much  bruised),  operation  must  be  postponed  until  the  lochia 
have  ceased  and  the  health  is  restored.  Prepare  for  it  as  usual.  The  patient 
being  in  lithotomy  position,  on  each  side  make  an  incision  about  one  and  a 
quarter  inches  long  into  the  subcutaneous  tissue,  at  the  junction  of  skin  and 
scar-tissue,  to  mark  the  base  of  the  perineal  triangle ;  at  right  angles  to  the 
centres  of  these  cuts  make  two  others  of  similar  depth  meeting  in  the  angle 
of  the  rent ;  the  two  triangular  flaps  upon  either  side  are  to  be  raised,  of 
good  thickness,  and  during  this  bleeding  is  often  free.  A  button  suture  i3 
now  introduced  as  above,  with  a  stout,  strongly  curved-handled  needle;  and 
others,  if  they  seem  advisable,  behind  or  in  front  of  it ;  one  in  front  may 
cross  the  vagina.  Before  they  are  tightened  the  rectal  flaps  are  united  by 
a  continuous  suture,  and  afterwards,  the  vaginal  flaps  and  skin.  Leave  the 
stitches  in  for  two  or  three  weeks. 

The  catheter  may  be  easily  introduced  into  the  female  urethra  with 
one  hand,  thus:  The  surgeon,  holding  it  like  a  pen,  with  its  point  on  the  tip 
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Mode  of  introducing  the  female  catheter. 


of  the  forefinger,  passes  the  finger  between  the  labia,  feels  for  the  ridge  of 
the  urethra,  and  traces  it  forward  to  the  nodular  projection  at  the  entrance 
to  the  vagina,  behind  the  meatus.  The  catheter,  guided  upon  the  finger,  is 
then  easily  slipped  into  the  orifice.  Either  hand  may  be  used,  according  to 
the  patient's  position  in  bed. 

Malformations  and  Deformities. 

Adhesion  of  the  labia  is  common,  and  is  generally  discovered  in  chil- 
dren whilst  still  infants.    No  vaginal  orifice  can  be  seen  on  separating  the 
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labia,  for  it  is  covered  by  a  membrane,  stretching  from  labium  to  labium, 
which  is  usually  so  thin  as  to  appear  bluish.  It  is  easily  torn  by  a  thumb 
on  either  labium,  and  often  scarcely  bleeds ;  a  little  oiled  lint  will  prevent 
reunion. 

Imperforate  Hymen. — This  septum  is  placed  higher  than  the  above — 
just  within  the  orifice  of  the  vagina.  It  is  discovered  usually  at  puberty, 
when  severe  pains  recur  monthly,  but  no  discharge  appears.  The  child  is 
sometimes  allowed  to  suffer  thus  until  the  uterus  distended  by  blood  forms 
a  large  abdominal  tumor.  The  hymen  forms  a  tense,  bulging,  bluish 
membrane. 

Treatment. — Make  a  free  crucial  incision  in  the  hymen,  and  gently  wash 
out  the  uterus  with  warm  boracic  lotion,  until  all  the  dark  treacly  blood  is 
got  rid  of,  and  repeat  the  injection  daily  until  there  is  no  louger  any  fear  of 
retention.  The  patient  must  remain  recumbent  till  the  uterus  is  of  normal 
size.  The  mortality  after  this  little  operation  has  been  high — from  septi- 
caemia, septic  metritis,  and  septicaemia.  Repeated  aspiration  has  been  em- 
ployed as  a  substitute,  but  even  more  dangerous  sepsis  is  likely  to  occur  if 
the  hymen  is  the  seat  of  puncture.  When  the  vagina  is  absent,  haemato- 
metra  is  rare  (see  below)  ;  should  it  occur,  Tait  advises  that  an  opening  be 
made  through  the  rectum,  and  gives  a  successful  case. 

Congenital  absence  of  the  vagina  is  occasionally  found,  and  usually 
the  uterus  in  such  cases  is  also  w7anting.  Mr.  Wood  has  operated  success- 
fully on  two  of  these  cases  for  the  formation  of  a  vagina.  In  one  the  uterus 
was  felt  in  an  atrophied  state,  and  in  the  other  it  was  not  present  in  any 
shape.  A  catheter  was  first  passed  into  the  bladder,  and  then  a  small  trans- 
verse cut  was  made  in  the  bottom  of  the  cul-de-sac,  representing  the  orifice 
of  the  vagina,  and  carried  carefully  down,  guided  by  the  left  forefinger  in 
the  rectum,  and  by  the  catheter  in  the  urethra,  to  about  four  inches  from 
the  surface.  This  was  afterwards  kept  well  cleansed  by  carbolic  lotion,  and 
dilated  with  a  clean,  smooth,  glass  bougie  of  proper  size.  The  patients  did 
well,  and  recovered  without  bad  symptoms ;  one,  on  being  examined  eight 
months  afterwards,  was  found  to  have  a  fairly  roomy  passage.  In  these 
cases  the  patients  were  anxious  to  have  the  operation  done  before  marriage. 
Similar  operations,  however,  have  frequently  proved  fatal  from  peritonitis, 
and  great  care  must  be  taken  not  to  open,  in  the  deep  incision,  the  recto- 
vesical pouch  of  the  peritoneum,  which  comes  unusually  low  down  in  these 
cases,  as  well  as  to  prevent  putrefaction  during  the  subsequent  treatment. 
Other  surgeons  have  found  the  process  of  keeping  the  tube  patent  very  diffi- 
cult and  painful,  and  in  a  case  in  which  impregnation  would  seem  possible, 
Tait's  advice  had  certainly  better  be  followed. 

Atresia  vaginae,  usually  from  sloughing  after  labor,  and  leading  to 
hsematometra,  may  usually  be  relieved  by  cautious  lateral  notching  and 
dilatation. 

Prolapse  of  the  vagina  is  a  consequence  of  structural  debility,  and  is 
liable  to  follow  parturition,  and  to  accompany  and  aggravate  congestive 
diseases  of  the  womb.  When  the  posterior  wall  prolapses,  bringing  with  it 
the  rectum  (rectocele),  there  is  great  distress  and  difficulty  in  getting  rid  of 
the  motions ;  when  the  anterior  wall  with  the  bladder  (cystocele)  prolapses, 
there  is  great  irritability  of  the  bladder,  difficulty  of  emptying  it,  decompo- 
sition of  residual  urine  and  other  ill-consequences.  Cold,  strong,  astringent 
injections,  tonics,  and  a  firm  perineal  bandage,  cold  enemata,  and  suitable 
treatment  for  chronic  constipation  in  rectocele,  the  avoidance  of  overdisten- 
tion  of  the  bladder  and  treatment  for  cystitis  in  cystocele,  are  the  first  set  of 
remedies.  Should  these  fail,  a  Hodge's  ring  pessary  may  be  tried.  In  aggra- 
vated cases  an  operation  may  be  done  to  contract  the  vagina  and  bring  for- 
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ward  the  perineum  by  denuding  a  longitudinal  slip  on  each  side  of  the 
vagina,  bringing  the  cut  surfaces  together  longitudinally  and  uniting  them 
by  suture,  and  by  vivifying  and  uniting  the  inner  surfaces  of  the  posterior 
halves  of  the  labia,  as  in  the  operation  for  ruptured  perineum. 

Diseases. 

Acute  Vulvitis  and  Vaginitis. — Although  in  the  enormous  majority 
of  cases  these  are  of  gonorrheal  nature,  it  is  certain  that  purulent  catarrhs, 
which  are  not  due  to  contagion,  do  occur;  and  they  are  tolerably  frequent 
in  children,  generally  strumous  and  sometimes  suffering  from  worms  in  the 
rectum.  Foreign  bodies,  injuries,  and  some  acute  specific  fevers  are  occa- 
sional causes.  There  is  no  subject  upon  which  more  caution  is  necessary 
than  in  expressing  an  opinion  as  to  the  nature  of  a  vaginal  discharge.  The 
more  intense  the  inflammation,  the  more  probably  is  it  gonorrhoea! ;  probably 
the  best  test  is  the  presence  or  absence  of  gonococci. 

Treatment. — Absolute  rest  and  acetate  of  lead  and  opium,  fomentations 
in  acute  stages,  then  mild,  and  finally  strong  astringents  (p.  106). 

Labial  abscess  is  usually  acute  and  situate  in  the  gland  of  Bartholin 
close  to  the  orifice  of  the  vagina.  The  signs  are  typical  and  the  pain  great ; 
the  cause  usually  an'acute  vulvitis,  especially  gonorrhoeal,  sometimes  injury 
or  none  is  discoverable.  It  should  be  freely  opened  in  the  vaginal  aspect ; 
the  pus  is  exceedingly  foul. 

Noma  signifies  a  phagedenic  affection  of  the  labia  pudendi  of  young  female 
children,  precisely  resembling  the  cancrum  oris  (p.  540)  in  its  causes,  nature, 
symptoms,  fatality,  and  treatment  required.  The  surgeon  must  be  very 
careful  not  to  mistake  this  affection  for  venereal  diseases — an  error  common 
enough  among  parents.  In  1853  there  were  several  criminal  trials  at  Dublin 
of  persons  falsely  accused  of  tampering  with  children. 

Great  hypertrophy  op  the  labia  majora  may  result  from  advanced 
syphilis  (rare)  and  from  elephantiasis  (p.  223).  The  nymphce  are  not  un- 
commonly much  too  large  and  solid,  gonorrhoea  and  chancre  being  sometimes 
the  cause.  Sometimes  only  one  is  affected  ;  the  clitoris  may  also  be  of  incon- 
venient size.  Should  circumstances  require  it,  there  is  no  difficulty  in 
removing  any  of  these  parts. 

Varicose  veins  may  form  huge  masses,  rendering  the  labia  very  large, 
pendulous,  and  often  exceedingly  painful  ;  impeding  locomotion,  and,  when 
they  rupture,  endangering  life  by  hemorrhage.  They  are  usually  found  in 
multipara?,  and  are  much  aggravated  by  pregnancy.  Recumbency  and 
great  cleanliness  give  most  relief ;  some  may  be  found  in  a  kind  of  bag  truss. 
Removal  by  ligature  has  been  successful ;  the  cautery  might  be  used,  and 
inversion  of  the  patient  would  very  likely  allow  the  knife  to  be  employed. 

New  growths  of  various  kinds  are  met  with  in  the  vulva  and  vagina. 
Fibromata  and  myofibromata  occasionally  form  pedunculated  outgrowths  from 
the  labia  majora  or  the  vaginal  wall ;  lipoma  is  occasionally  met  with  about 
the  mons  ;  ncevi  occur  rarely  in  the  labia  majora ;  simple  warts  are  common 
on  the  labia,  and  condylomata  sometimes  forming  huge  cauliflower-like 
masses  are  still  more  so  ;  racemose  adenomata  and  cysts  from  dilatation  of 
mucous  glands  occur  here  as  on  other  mucosa?;  sebaceous  cysts  may  be  met 
with  on  the  outer  aspects  of  the  labia  majora  ;  but  the  cystic  growth  of  the 
vulva  is  an  adenoma  of  Bartholin's  gland,  usually  on  the  left  side.  Sarcoma 
is  rarely  seen  in  the  vagina.  Epithelioma  of  the  vulva,  especiall)'-  the  clitoris 
and  nymphre,  is  common,  but  this  growth  is  rarely  primary  in  the  vagina; 
its  appearance  is  characteristic,  and  early  free  removal  the  treatment — pre- 
ferably with  the  knife,  clamp  forceps  being  at  hand  to  stop  bleeding  which 
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often  gives  no  trouble.  The  inguinal  glands  suffer  secondarily.  Here,  as 
elsewhere,  recurrence  is  the  usual  result. 

The  vascular  growth  of  the  female  urethra  is  simply  a  vascular  wart, 
of  bright  red  color,  varying  in  size  from  a  large  pin's  head  to  a  horsebean, 
protruding  from  the  meatus,  and  though  sometimes  painless,  usually  causing 
great  distress  from  its  exquisite  sensitiveness.  It  is  easily  torn  and  bleeds 
freely.  It  may  be  cut  off  and  the  base  touched  with  a  cautery  or  caustic, 
or  both  it  and  its  base  may  be  removed  with  scissors,  cocaine  being  used. 
Recurrence  is  frequent,  time  after  time. 


CHAPTER  XLYII. 

DISEASES  OF  THE  BREAST. 

Developmental  errors  may  occur  in  either  sex.  Congenital  absence 
(amastia)  of  one  breast  has  very  rarely  been  seen ;  also  rarely  both  breasts 
remain  puerile,  usually  with  absence  or  non-development  of  the  ovaries. 
Three  to  five  breasts  {polymastia)  occur  more  frequently.  Leichtenstern 
says  that  the  great  majority  have  been  found  below  and  slightly  internal  to 
the  normal  breasts,  a  few  in  the  axillse ;  elsewhere  (groin,  thigh,  shoulder) 
they  are  very  rare.  Nipples  without  any  gland  substance  may  occur  at  the 
same  spots,  or  a  normal  breast  may  have  two  or  three  nipples  {polythelia). 
It  is,  however,  much  more  common  for  the  nipples  to  be  absent  or  small ; 
they  may  protrude  during  pregnancy.  These  abnormal  breasts  and  nipples 
show  no  special  tendency  to  disease  and  should  not  be  interfered  with  unless 
they  are  a  source  of  inconvenience.  Hare  {Lancet,  1860)  recorded  a  case 
of  dilatation  by  milk  of  an  axillary  mamma,  the  nipple  of  which  was  im- 
perfect. 

Early  Development. — In  cases  of  early  sexual  maturity,  the  breasts 
may  be  well  developed  in  children ;  much  more  rarely  they  enlarge  without 
the  general  changes  of  puberty. 

Diffuse  hypertrophy  of  both  breasts,  occurring  at  or  within  two  or 
three  years  of  the  first  menstruation,  is  very  rare ;  cause  unknown.  The 
breasts,  as  a  rule,  increase  so  rapidly  in  size  that  in  tw7o  to  four  months  they 
may  reach  far  below  the  navel ;  they  then  cease  growing,  perhaps  enlarge 
again  with  the  first  pregnancy  and  then  cease  finally;  continuous  growth 
has  not  been  observed,  nor  any  affection  of  the  general  health  beyond  such 
as  the  weight  of  the  breasts  and  incapacity  for  work  would  account  for. 
There  may  be  a  milky  discharge,  but  it  is  not  usual.  The  skin  is  often 
thick  and  cedematous  and  the  veins  large ;  in  the  tumor  hard  nodules  may 
be  felt — fibro-adenomata  having  the  usual  structure;  whilst  the  mass  of 
breast  is  highly  glandular. 

Treatment. — Pressure  and  iodine  have  no  effect;  amputation  of  both 
breasts  has  been  thrice  successful. 

Sometimes  the  breasts  reach  a  great  size  in  the  early  months  of  pregnancy. 

This  is  the  best  place  to  note  that  one  or  both  breasts  may  enlarge  after 
puberty  in  man  to  quite  the  size  of  a  virgin  breast  (gynecomastia). 


LACTEAL  TUMOR  OR  GALAKTOCELE. 
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Neuralgia  of  tiie  breast  may  exist  alone,  or  (as  more  frequently  hap- 
pens) be  superadded  to  a  small  adenoma  or  chronic  mastitis.  Extreme  pain, 
aggravated  at  each  monthly  period,  and  out  of  proportion  to  the  local  struc- 
tural disease  (if  any),  and  superficial  tenderness  are  the  characteristics.  The 
health  generally  admits  of  improvement,  anremia  with  constipation,  disor- 
dered menstruation  and  hysteria  being  frequently  present.  Velpeau  states 
that,  in  40  cases,  both  breasts  were  affected  only  twice ;  15  of  the  patients 
were  30,  the  rest  varied  in  age  from  30  to  over  70 ;  in  10  slight  thickening 
and  nodules  could  be  made  out  in  the  gland  substance.  For  treatment 
see  p.  419. 

Lacteal  calculus  is  very  rare,  produced  by  absorption  of  the  fluid  part 
of  the  milk  in  an  obstructed  lacteal  duct  and  calcareous  infiltration  of  its 
solid  ingredients.  It  is  probable  that  some  calcareous  masses  are  similarly 
formed  by  the  inspissation  of  pus  or  tubercular  masses.  Calcification  of  the 
septa  of  the  breast  has  been  described  in  old  women.  Unless  suppuration 
should  occur  no  treatment  would  be  required. 

Abnormalities  of  Secretion. — The  breast  should  secrete  milk  in  quan- 
tity only  after  delivery,  and  then  only  for  a  short  time,  unless  suckling  is 
practised.  Suckling  should  keep  up  the  secretion  for  seven  or  eight  months 
and  not  uncommonly  does  so  for  eighteen  to  twenty-four.  In  a  first  preg- 
nancy the  expression  of  a  little  milk  is  a  very  valuable  sign ;  but  in  later 
pregnancies  it  is  unreliable,  as  after  pregnancy  the  breast  may  contain  a 
little  milk  for  many  years. 

After  delivery  there  may  be  no  secretion  (agalaktia),  a  very  uncommon 
thing;  a  very  slight  secretion  for  only  a  few  days  or  weeks  is  much  more 
frequent.  In  other  cases  the  secretion  is  so  excessive  that  it  runs  continu- 
ally from  the  breasts  (galaktorrhcea)  for  weeks  or  mouths,  although  suckling 
may  be  discontinued.  Montgomery  quotes  a  case  in  which  this  lasted  for 
three  years,  and  the  breasts  contained  milk  after  five.  The  patients  are 
often  delicate,  nervous,  and  weakly,  and  they  lose  much  flesh,  though  their 
appetite  may  be  good.  Galaktorrhcea  must  be  treated  by  attention  to  the 
general  health ;  by  strapping  the  breasts  or  applying  glycerine  and  bella- 
donna, and  by  the  internal  administration  of  belladonna  or  iodide  of  potas- 
sium in  full  doses.  The  amount  of  drink  may  be  limited,  and  the  bowels 
should  be  kept  open. 

Secretion  may  occur  at  unusual  times.  A  viscid,  milky  fluid  is  not  at  all 
uncommonly  formed  by  the  breasts  of  newborn  infants  ;  in  the  first  few  days 
after  birth  the  breasts  may  swell  and  become  tender,  and  on  compression 
yield  this  fluid,  which  is  usually  naturally  got  rid  of  in  a  few  days.  Many 
nurses  are  in  the  habit  of  employing  pressure  regularly,  and  the  not  infre- 
quent abscesses  in  breasts  of  babies  may  be  due  to  neglect  of  this  precaution. 
A  few  cases  are  recorded  in  which  virgins  and  even  children  (perhaps  cases 
of  early  puberty)  have,  by  repatedly  applying  a  child  to  their  breasts,  ex- 
cited sufficient  secretion  to  suckle;  and  women  long  past  the  menopause 
have  done  the  same.  Milk  has  been  found  in  the  breasts  of  very  old  women  ; 
but  we  must  not  mistake  for  it  a  greenish  or  brownish,  thin  or  mucoid  fluid 
which  frequently  forms  in  dilated  milk-ducts  of  aged  breasts  and  escapes 
from  the  nipple. 

Lastly,  milk  in  considerable  quantity  has  been  secreted  by  the  mamnrne 
of  boys  and  men.  » 

Lacteal  Ti  mor  or  Galaktocele. — Rarely  a  lacteal  duct  is  strictured 
or  obstructed,  by  a  small  calculus,  when,  if  pregnancy  occur,  the  milk  accu- 
mulates in  it,  forming  an  oblong  fluctuating  tumor,  first  perceptible  near  the 
nipple,  but  ultimately,  in  the  course  of  some  months,  it  may  reach  a  large 
size;  the  skin  is  normal,  the  veins  large,  pain  is  slight — chiefly  from  drag- 
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ging,  there  is  no  tenderness  and  no  fever.  Scarpa's  case  is  the  most  cele- 
brated ;  ten  days  after  her  second  confinement,  a  woman  of  twenty  noticed  a 
swelling  in  the  left  breast  which  increased  the  more  the  child  was  put  to  it ; 
in  two  months  the  gland  measured  thirty-four  inches  around  ;  Scarpa  drew 
off  ten  quarts  of  milk ;  the  cavity  suppurated,  but  the  patient  recovered,  and 
nothing  abnornal  occurred  after  her  third  pregnancy. 

The  cyst  should  be  punctured,  when  creamy  milk,  usually  with  a  quantity 
of  yellow-brown  oil,  escapes ;  or  the  milk  may  be  curdled.  A  drainage  tube 
must  be  inserted  and  an  antiseptic  dressing  applied ;  it  will  need  frequent 
changing  as  milk  will  escape  during  lactation ;  suckling  should  be  ceased  as 
soon  as  possible  and  the  milk  dried  up. 

Sore  Nipples. — Suckling,  especially  a  first  child,  often  causes  the  nipples 
to  inflame  ;  they  become  swollen,  intensely  red,  hot,  painful,  and  tender.  In 
other  cases,  excoriations,  cracks,  and  deep  fissures,  form,  mostly  toward  the 
base  of  the  nipple,  and  cause  pain,  which  may  really  be  extreme  whenever 
suckling  is  attempted.  Many  think  that  infection  of  slight  cracks  with  the 
thrush  parasite  from  the  mouth  of  the  child  is  the  cause  of  those  painful 
fissures,  which  are  often  the  forerunner  of  mammary  abscess. 

Treatment. — If  both  nipples  are  not  affected,  let  the  child  suck  the 
healthy  and  draw  off  the  milk  from  the  diseased  side  with  a  breast-pump. 
Simple  inflammation  may  be  met  with  tannic  lotion  (F.  249),  alum  lotion, 
or  other  astringent,  frequently  applied  and  carefully  washed  off  before  the 
child  sucks  if  the  breast  is  used.  Some  paint  the  nipple  with  flexible  col- 
lodion, or,  better,  Richardson's  styptic  colloid  (F.  340).  When  fissures  are 
present  the  same  treatment  may  suffice,  but  usually  cure  will  be  more  rapid 
if  a  fine  point  of  lunar  caustic  be  occasionally  run  along  the  whole  length  of 
the  opened  fissure  or  its  base  be  divided  with  a  knife,  after  cocaine  has  been 
applied.  In  slight  cases  affecting  both  nipples  these  may  be  sufficiently 
protected  from  the  clothes  and  the  child's  mouth  by  rubber  shields ;  but  in 
severe  cases,  suckling  must  be  given  up  so  soon  as  the  child  can  be  safely 
weaned,  if  not  sooner  ;  after  the  first  six  weeks  it  is  much  more  easy  than 
earlier  to  feed  a  child  artificially.  Sometimes  it  is  well  to  feed  the  child 
with  milk  drawn  from  the  breasts  by  a  pump.  By  way  of  prophylaxis, 
pregnant  women  should  every  night  wash  the  nipples  with  a  solution  of  alum 
(grs.  xx  ad  3j)  and  apply  a  liniment  of  sp.  rect.  and  ol.  olivse  aa. 

Mucous  tubercles  occur  on  the  nipple,  and  fissures  in  a  syphilitic  woman 
would  probably  become  tubercles  and  infect  a  healthy  child.  Similarly  a 
syphilitic  child  would  probably  infect  the  nipple  of  a  healthy  woman  from 
tubercles  in  its  mouth,  a  primary  sore  of  the  nipple  resulting.  Hence  both 
child  and  wet-nurse  must  be  either  syphilitic  or  healthy. 

Areolar  abscess  is  not  uncommon  during  suckling.  It  must  be  opened 
parallel  to  the  ducts  converging  to  the  nipple,  and  dressed  with  boracic 
lotion. 

Chronic  eczema  not  uncommonly  affects  one  or  both  nipples.  It  gen- 
erally occurs  before  the  menopause,  especially  during  lactation,  and  is  often 
associated  with  uncleanliness  or  scabies ;  the  surface  is  pinkish-red,  not  raw- 
looking  or  granular,  but  often  punctate ;  there  is  no  superficial  induration, 
and  the  edge  is  not  sharply  defined  and  is  not  raised,  and,  though  often 
obstinate,  it  yields  to  treatment  with  astringent  ointments  or  lotions  of  lead, 
zinc,  mercury,  and  oil.  In  all  these  points  it^  differs  from  Paget's  disease, 
often  called  eczema,  of  the  nipple,  which  so  often  foreruns  cancer  (McCall 
Anderson). 

Slowly  growing  epitheliomata  develop  but  rarely  in  the  areola.  Sebaceous 
cysts,  too,  have  been  met  with. 


ACUTE  INFLAMMATION   OF   THE  BREAST. 


827 


Acute  inflammation  of  the  breast  (mastitis)  occurs  so  frequently  in 
connection  with  the  puerperal  state,  that  puerperal  mastitis  is  almost  synon- 
ymous with  the  above  heading.  Inflammation  and  abscess  may,  however, 
result  from  injury;  it  is  met  with  occasionally  in  newborn  children  in  con- 
nection with  milk-secretion  (p.  825),  and  also  at  puberty  a  painful  swelling 
which  may  run  on  to  suppuration  occurs  in  both  sexes,  but  most  often  in 
girls.  Erysipelas  passing  over  the  breast,  or  caries  of  the  ribs  beneath  it, 
may  also  cause  abscesses  in  relation  with  the  gland.  Of  228  cases  collected 
by  Billroth,  181  occurred  during  lactation,  13  during  pregnancy,  and  34 
were  unconnected  with  the  puerperal  state ;  apparently  abscesses  in  infants 
and  at  puberty  were  not  included. 

Puerperal  mastitis  occurs  in  about  six  per  cent,  of  all  nursing  women 
(Winckel),  is  especially  frequent  with  first  children,  and  is  rare  when  the 
child  is  not  suckled  ;  508  cases  show  that  the  right  breast  was  affected  256, 
the  left  192,  and  both  breasts  65  times  (Billroth);  the  lower  and  lower  and 
outer  parts  of  the  mamma  are  most  often  its  seat.  It  commences  most  fre- 
quently in  the  first  four  weeks  after  delivery,  especially  in  the  third  and 
fourth,  and  very  frequently  three  or  four  days  after  fissures  have  appeared 
upon  the  nipple;  but  it  is  well  known  in  women  who  suckle  their  children 
for  a  year  or  two  and  get  much  below  par. 

Many  causes  have  been  assigned,  especially  retention  of  milk  from  acci- 
dental closure  of  a  duct;  but  we  have  specially  noted  the  absence  of  signs 
of  inflammation  in  galaktocele,  and  in  cases  in  which  the  breasts  become 
very  tense  and  full,  and  then  empty  themselves  owing  to  death  of  the  child. 
It  seems  almost  certain,  therefore,  that  these  abscesses  are  due  to  the  entry 
of  organisms  into  the  breast,  either  into  the  lymphatics  from  fissures,  or  into 
the  gland-spaces  along  the  ducts,  where  no  fissures  exist.  Against  this  view 
is  the  absence  of  powers  of  locomotion  among  bacteria  ;  still  it  seems  probable 
that  they  do  enter,  cause  swelling  of  the  mucosa,  obstruction  of  the  duct,  and 
retention  of  milk,  irritant  decomposition  of  which  most  likely  follows.  The 
effect  of  this  is  a  dense  round-celled  infiltration  about  the  acini,  where  the 
vessels  are  most  numerous,  rapidly  running  on  to  destruction  of  tissue.  The 
process  may  be  diffuse,  leading  to  multiple  abscess,  or  rarely  to  sloughing  of 
large  portions  of  the  breast  tissue;  usually  it  is  localized  to  one  part,  though 
secondary  abscess  from  imperfect  drainage,  burrowing,  and  sepsis  is  frequent. 
The  abscess  may  form  deeply  in  the  breast  substance ;  or  superficially,  soon 
presenting  beneath  the  skin — or  perhaps  forming  in  the  subcutaneous  layer ; 
or  the  deepest  portions  may  suppurate  and  burst  into  or  otherwise  infect  the 
loose  tissue  betwTeen  the  breast  and  the  pectoral,  and  around  about  the  gland 
(retro-  and  para-mastitis).  A  chronic  abscess  behind  the  gland  is  in  all  prob- 
ability due  to  caries  of  a  rib. 

The  symptoms  often  appear  suddenly.  They  are :  high  fever,  often  with 
rigors,  and  perhaps  delirium,  severe  pain,  great  tenderness  and  rapid  swelling 
of  the  breast,  which  is  hot  and  tense ;  the  time  of  appearance  of  oedema  and 
redness  of  the  skin  of  course  varies  with  the  depth  of  the  pus — it  may  be 
many  days  before  fluctuation  is  apparent ;  when  the  pus  forms  behind  the 
breast  the  wdiole  gland  is  pushed  bodily  forward.  The  axillary  glands  are 
enlarged  but  rarely  suppurate. 

Treatment. — In  many  cases  a  quickly  acting  purgative,  the  administra- 
tion of  aconite  in  minim  doses  till  the  pulse  is  reduced,  assiduous  fomenta- 
tion over  belladonna,  removal  of  milk  by  the  pump  from  both  breasts,  fixa- 
tion of  the  arm  and  absolute  rest  will  cut  short  the  inflammation.  When 
success  does  not  attend  these  measures,  continue  the  belladonna  fomentation 
and  the  use  of  the  pump,  for  putting  the  child  to  the  healthy  breast  will 
cause  painful  hyperajmia  of  the  inflamed  one.    If  the  symptoms  persist 


828 


DISEASES   OF   THE  BREAST. 


under  this  treatment,  suppuration  is  almost  certainly  present,  and  so  soon  as 
it  can  be  localized,  and  often  before  fluctuation  appears,  an  exploratory 
puncture  should  be  made  and  lengthened  into  an  incision,  radiating  from 
the  nipple,  if  pus  be  found ;  the  abscess  is  emptied,  a  tube  inserted,  a  large 
antiseptic  wool-dressing  is  applied,  and  light  uniform  compression  of  the 
whole  breast  is  made  with  a  stocking  bandage.  If  the  case  be  severe  the 
patient  should  remain  in  bed  ;  but  if  it  be  slight  she  may  walk  about  with 
her  breast  well  bandaged  and  arm  fixed — this  being  of  much  importance  in 
all  cases.  Great  care  should  be  taken  about  the  antiseptics  and  drainage; 
when  they  are  neglected,  terrible  burrowing  may  occur,  ruining  the  struc- 
ture of  the  breast,  perhaps  necessitating  even  its  removal.  Should  there  be 
burrowing,  early  counter-openiDgs  should  be  made. 

The  sling  shown  in  Fig.  286  will  do  very  well  to  keep  a  poultice  on  in 
bed,  but  to  compress  the  breast  a  turn  of  bandage  should  be  taken  round 

Fig.  286. 


Four-tailed  sling  lor  the  breast;  two  are  fastened  around  the  waist,  whilst  the  others  support  the  breast, 
pass  over  the  opposite  shoulder,  and  are  fixed  to  the  first,  behind. 

the  trunk  below  both  breasts,  the  roller  coming  forward  beneath  the  diseased 
breast;  the  second  loop  of  a  figure-8  is  made  by  carrying  the  second  turn 
under  the  diseased  breast,  so  as  to  raise  it  strongly,  and  over  the  opposite 
shoulder ;  this  is  crossed  at  the  axilla  and  fixed  by  the  third  turn  round  the 
trunk  below  the  sound  breast,  and  so  the  turns  go  on  mounting  higher  and 
higher  on  the  diseased  breast,  the  lower  raising  it  and  the  upper  pressing  it 
rather  down.  The  limbs  of  the  sling  (Fig.  286)  show  the  direction  of  the 
first  two  turns  of  the  bandage.  To  give  rest  in  cases  of  chronic  sinuses  some 
prefer  long  strips  of  strapping  laid  like  the  bandage-turns  on  the  breast, 
holes  being  cut  for  the  tubes. 

Chronic  abscess  of  the  breast  has  caused  many  diagnostic  errors,  for  it 
forms  a  hard  or  indistinctly  fluctuating,  irregular,  ill-defined  mass  of  moder- 
ate size,  not  movable  in  the  substance  of  the  gland,  enlarging  slowly  in  the 
course  of  many  months,  not  tender,  and  either  causing  no  pain  or  only  occa- 
sional fits;  round-celled  infiltration  often  extends  along  the  ducts,  and  causes 
retraction  of  the  nipple.  In  almost  all  cases  the  formation  of  a  chronic 
abscess  is  connected  with  pregnancy,  labor,  or  miscarriage,  but  as  cancer  also 
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may  complicate  these  states,  the  above  fact  is  by  no  means  diagnostic.  When 
there  is  any  doubt  about  the  diagnosis,  an  exploratory  puncture  should  be 
made ;  it  may  be  done  when  everything  is  ready  to  proceed  further  should 
the  disease  turn  out  to  be  cancer. 

Abscess  should  be  opened  antiseptically  and  drained  ;  it  is  said  that  a 
section  right  through  the  induration  facilitates  its  absorption. 

Chronic  Interstitial  Mastitis. — Sometimes  a  chronic  inflammatory 
infiltration  forms  round  the  acini  in  certain  lobules  of  the  breast,  and  by  its 
presence  and  shrinking  renders  these  parts  different  from  the  rest  of  the 
breast  so  that  they  are  felt  like  one  or  more  tumors  in  it.  Section  through 
the  part  shows  a  densely  fibroid,  quite  uncircumscribed,  mass,  in  which 
small  cysts  (dilated  ducts)  with  yellowish  or  greenish  contents  may  be 
seen. 

This  process  gives  rise  to  one  or  several  rounded  nodules  in  the  breast, 
quite  inseparable  from  its  substance,  and  when  pulled  upon,  dragging  on 
the  nipple  ;  they  are  not  tender,  or  painful,  as  a  rule,  but  may  be  accom- 
panied by  severe  neuralgia;  and  their  surface  is  usually  finely  nodular,  and 
the  skin  when  pinched  up  over  them  may  dimple,  being  connected  with  the 
mass  by  a  fibroid  band.  In  the  other  cases  a  tough  wedge-shaped  piece  of 
the  gland,  with  the  apex  towards  the  nipple,  is  involved,  and  in  rare  in- 
stances the  whole  breast  may  be  affected ;  it  becomes  greatly  shrunken  as 
the  inflammatory  tissue  shrinks,  the  nipple  and  skin  are  drawn  in  and  be- 
come more  or  less  fixed  to  the  chest  wall,  and  the  axillary  glands  may  be 
slightly  enlarged.  Billroth  gives  an  illustration  of  chronic  shrinking  mas- 
titis, but  it  is  difficult  to  see  from  the  account  how  the  diagnosis  was  made 
from  atrophic  scirrhus. 

From  small  adenoma  deep  in  the  breast  and  covered  by  breast-substance, 
so  that  its  mobility  in  the  breast  and  smooth  surface  cannot  be  made  out, 
diagnosis  may  be  impossible.  Similarly  its  distinction  from  cancer  when 
the  patient  has  reached  the  cancer  age  may  be  impossible.  Suspicion  of 
the  latter  should  be  set  at  rest  by  exploratory  incision  and  microscopic  ex- 
amination of  a  frozen  section.  Multiple  nodules  are  strongly  in  favor  of 
mastitis. 

Belladonna,  warmth,  and  gentle  pressure  may  be  used  to  relieve  pain  and 
the  general  health  must  be  looked  to.  Small  portions  of  the  breast  causing 
much  pain  and  anxiety  may  be  removed.  The  surgeon  must  decide  whether 
it  is  ever  right  to  remove  the  whole  mamma  for  this  disease. 

Tumors  of  the  breast  are  both  numerous  and  frequent.  P ure  fibromata  are 
very  rare  and  scarcely  capable  of  recognition;  lipomata  may  occur  in  the 
fat  over,  or  in  the  connective  tissue  behind,  the  mamma,  and  have  in  a 
few  instances  in  the  latter  situation  reached  an  enormous  size ;  enchondroma, 
simple  or  ossifying,  is  very  rare  in  women,  but  is  said  to  be  comparatively 
common  in  bitches ;  ncevus  of  the  subcutaneous  tissue  may  seem  to  involve 
the  breast.  But  the  tumors  of  real  importance,  on  account  of  their 
frequency,  in  the  breast  are  adenoma,  adeno-fibroma, adeno-sarcoma,  and  cysto- 
sarcoma,  sarcoma,  and  cancer. 

Adenoma,  adeno-fibroma,  adeno-sarcoma  and  cysto-sarcoma  have 
been  briefly  described  at  p.  139.  The  adenoma,  or  adeno-fibroma,  as  many 
prefer  to  call  it,  is  an  encapsuled  tumor  of  rounded  form  and  smooth  surface 
— though  sometimes  considerable  rounded  masses  may  project  from  the  main 
— and  is  unconnected  with  the  breast  proper  except  by  a  little  loose  areolar 
tissue.  It  has  a  fibrous  aspect  and  a  convex  surface  on  section  ;  upon  close 
examination  of  this  a  number  of  slit-like,  sometimes  branching,  spaces  (Fig. 
287,  upper  part)  can  be  seen,  and  the  microscopic  sections  drawn  in  Figs.  29 
and  30  explain  their  nature.   The  stroma  may  be  almost  pure  fibrous  tissue, 
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or  this  richly  strewn  with  spindle-cells,  or  there  may  be  scarcely  any  actual 
fibres,  the  whole  matrix  being  cellular.  The  latter  kinds  are  often  spoken  of 
as  adeno-sarcoma ;  upon  the  whole  they  grow  more  rapidly  and  reach  a 
larger  size  than  the  adeno-fibroma.  Sometimes  the  stroma  is  myxomatous — 
myxo-adenoma.  Turning  to  the  epithelium-lined  spaces,  these  sometimes  be- 
come distended  with  mucoid  or  serous  fluid,  and  into  them  papillary  cellular 
masses  may  grow,  when  the  fluid  is  very  liable  to  be  rendered  red  or  brown 
from  hemorrhage;  cysts  from  the  size  of  an  orange  downward  may  thus 
form  ;  the  skin  may  thin  and  inflame  over  them  until  they  burst,  when  hem- 
orrhage is  likely  to  occur  from  the  papillary  masses  which  protrude  and 
increase  into  a  large,  fungating,  easily  bleeding  growth.  Growths  of  this 
kind  are  called  cysto-sarcomata  (Fig.  287).    Adeno-  and  cysto-sarcomata 


Cysto-sarcoma  of  the  breast.  Some  of  the  cysts  are  empty,  some  partially,  and  others  entirely  filled  with 
papillary  masses.  Above  is  a  solid  portion  having  the  appearance  of  a  simple  adeno-fibroma  (King's  College 
Museum). 

have  occasionally  reached  an  enormous  size.  I  saw  C.  Heath  successfully 
remove  from  a  woman  aged  sixty  an  adeno-sarcoma  weighing  5  lbs.  10  oz., 
which  had  grown  in  three  and  a  half  years,  the  chief  increase  having  taken 
place  in  the  last  six  months,  and  this  is  a  common  history  ;  Velpeau  has 
recorded  a  case  of  cysto-sarcoma  of  four  years'  growth  (slow  for  the  first 
year)  which  weighed  20  lbs.  after  death  of  the  patient  from  marasmus ; 
Fergusson,  in  1853,  removed  one  of  27  lbs. 

The  use  of  the  word  "  sarcoma  "  would  seem  to  indicate  malignancy,  yet 
even  local  recurrence  of  these  growths  is  very  rare.  I  have  seen  one 
instance  in  a  woman  aged  forty-eight :  sixteen  years  earlier  a  mass  of  four 
years'  growth  was  excised  ;  it  recurred,  and  the  breast  was  amputated  two 
years  later;  after  twelve  years  a  recurrence  in  the  scar  was  removed,  and 
she  then  had  a  rather  large  axillary  gland ;  two  years  later  another  nodule 
was  removed  from  the  scar,  and  the  gland,  being  unchanged,  was  left. 
Microscopically  the  last  nodule  showed  a  good  many  spindle-cells  in  the 
stroma,  but  could  not  have  been  distinguished  from  an  ordinary  fibro- 
adenoma. 

Cases  have  been  recorded  by  Rushton  Parker  and  others  in  which 
scirrhous  cancer  has  started  from  an  adeno-fibroma. 

No  age  is  exempt,  yet  the  great  majority  of  cases  occur  from  sixteen  to 
thirty-five.  The  origin  of  these,  as  of  all  mammary  growths,  is  frequently 
referred  to  injury — slight  blows.  Cysto-sarcomata  usually  occur  in  multi- 
para at  about  thirty-five  or  later.  The  tumor  may  be  situate  anywhere  in 
the  breast,  but  is  most  often  peripheral ;  when  small  it  is  a  smooth,  firm, 
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rounded  mass,  moving  freely  in  the  breast  or  actually  pedunculated,  not  in- 
volving the  skin  or  lymphatic  glands  in  any  way,  not  causing  retraction  of 
the  nipple  nor  seeming  connected  with  it  by  a  cord  (duct)  when  the  nipple 
is  held  and  the  tumor  pressed  away  from  it;  as  a  rule,  tenderness  and  pain 
are  slight  or  absent,  but  both  may  be  acute,  especially  at  menstrual  periods, 
when  both  breast  and  tumor  swell ;  these  tumors  may  disappear  after  lacta- 
tion, and  they  always  give  most  trouble  when  the  health  is  low. 

Growth  is  usually  slow,  for  a  time,  at  all  events,  and  the  mass  becomes 
more  plain  beneath  the  skin  which  it  raises  ;  cysts  may  now  be  detected  by 
their  elasticity  and  projection,  sometimes  also  by  a  brownish  or  bloody 
discharge  from  the  nipple.  The  tumor  may  remain  stationary  for  months 
or  years,  or  may  grow  rapidly  to  a  huge  size  ;  bursting  of  a  cyst  has  been  men- 
tioned above.  The  general  health  is  affected  only  by  the  weight  of  the 
growth,  anxiety,  and  sometimes  neuralgic  pain. 

Mistakes  arise  when  the  tumor  is  buried  in  the  central  part  of  the  breast; 
we  then  cannot  make  out  what  the  surface  is  like  ;  it  may  appear  fixed, 
and  a  tumor  of  this  kind  may  seem  to  drag  on  the  nipple. 

Diagnosis. — Chronic  interstitial  mastitis,  simple  cysts,  and  cancer,  are 
distinguished  by  their  close  connection  with,  mobility  in,  and  insepara- 
bility from  the  breast,  usually  shown  by  their  dragging  on  the  nipple. 
The  age  of  a  patient  with  adenoma  is  often  much  against  cancer. 

Treatment. — If  the  tumor  be  small  and  give  no  trouble,  or  only  a  little 
pain  during  the  menses,  belladonna  may  be  used  locally  to  give  ease,  and 
the  general  health  must  be  kept  as  good  as  possible;  but  if  growth  be  steady 
or  rapid,  excision  is  proper,  and  it  is  of  course  right  when  the  mass  is  already 
large  when  first  seen  by  the  surgeon.  To  excise :  seize  the  breast  with  the 
left  fingers  and  thumb  so  as  to  fix  the  growth,  press  it  up  toward  the  skin 
and  render  this  tense  over  it,  and  make  a  clean  cut,  radiating  from  the 
nipple  right  down  upon  the  mass,  opening  its  capsule  widely ;  a  little  pressure 
will  now  often  cause  the  tumor  to  start  out ;  if  not,  seize  it  with  hook- 
forceps  and  dissect  it  out  with  a  few  touches  of  the  knife ;  bleeding  is 
slight.  Never  try  to  dissect  down  on  to  one  of  these  tumors,  but  remove 
them  just  like  lipomata.  In  the  larger  growths  no  breast  can  be  found,  and 
the  whole  mass  is  amputated. 

Sarcomata. — Pure,  soft  sarcomata  occur  in  the  mamma,  but  are  un- 
common. Billroth  mentions  only  four  cases — of  myo-sarcoma,  lymphosar- 
coma of  both  breasts  beginning  during  pregnancy,  melanotic  alveolar  sar- 
coma and  giant-celled  sarcoma;  he  states  that  he  has  not  seen  a  pure 
spindle-celled  or  a  myxo-sarcoma,  though  they  would  seem  to  be  the  com- 
monest varieties  in  this  situation  ;  Bowlby  (Trans.  Path.  Soc,  1882)  describes 
a  case  of  chondrosarcoma,  fatal,  by  recurrence,  in  eighteen  months. 

These  growths  may  apparently  begin  at  any  age  after  puberty;  Billroth's 
cases  ranged  from  fifteen  to  sixty-five,  but  by  far  the  greater  number  that  I 
can  find  occurred  after  thirty.  Usually  they  begin  as  single,  rounded  masses, 
firm,  well-defined,  movable  in  the  substance  of  the  breast  and  beneath  the 
skin,  exercising  no  traction  on  the  nipple;  sometimes  they  growT  rapidly  from 
the  first,  again  very  slowly,  and  in  other  cases  rapid  increase  supervenes 
upon  months  or  even  many  years  of  slow  growth  ;  as  they  enlarge,  the  con- 
sistence usually  becomes  unequal  from  the  formation  of  mucous  or  blood 
cysts ;  they  usually  retain  their  apparent  encapsulation  for  a  long  time ; 
sometimes  they  affect  the  axillary  glands,  but,  as  a  rule,  they  do  not;  recur- 
rence may  be  slow  or  rapid,  local  or  in  the  internal  organs ;  the  whole  course 
may  be  only  twelve  or  eighteen  months,  or  more  than  twenty  years. 

It  will  be  seen  that  the  difficulty  is  to  diagnose  these  growths  from  fibro- 
adenomata ;  frequently  they  have  been  shelled  out,  the  breast  being  removed 
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only  after  recurrence.  But  in  rare  cases,  the  new  growth  infiltrates  the 
breast  widely  from  the  first  and  involves  surrounding  parts  early,  thus 
coming  to  resemble  soft  acinous  cancer  ;  the  diagnosis  here  is  not  important, 
the  treatment  being  the  same. 

I  have  seen  two  cases:  a  woman,  aged  thirty-eight,  under  Mr.  C.  Heath, 
had  a  tumor  of  left  breast  (attributed  to  a  blow)  removed  in  1864  ;  the 
breast  was  amputated  in  1868,  a  growth  removed  from  the  scar  in  1870  and 
again  fifteen  months  later ;  recurrence  was  almost  immediate,  but  growth 
was  so  slow,  that  in  six  years  the  mass  reached  only  the  size  of  a  fist;  it  was 
removed ;  in  the  next  fifteen  months,  three  recurrences  were  partially  re- 
moved, a  large  bleeding  fungus  formed,  the  axilla  was  invaded  by  extension 
and  the  nerves  pressed  upon.  The  woman  died  exhausted  fourteen  years 
from  the  beginning.  The  growth  was  a  small  spindle-celled  sarcoma  ("  re- 
current fibroid  ")  and  the  supraclavicular  glands  were  healthy. 

Mr.  Beck  removed  an  encapsuled  mass  of  six  pounds  weight  from  a 
healthy  woman  aged  forty-nine;  it  was  of  twenty  years'  growth,  increase 
being  specially  rapid  in  the  last  five  years ;  it  consisted  of  branched  and 
spindle  cells,  and  contained  numerous  cysts;  some  normal  breast  was  de- 
tected. Twenty  months  later  her  health  was  broken,  she  had  a  doubtful 
recurrence  beneath  the  scar,  and  a  larger  mass  in  the  left  kidney  region — 
after  an  attempt  to  remove  which  she  died. 

The  treatbient  is  obviously  early  and  free  removal  of  both  tumor  and 
breast ;  it  is  doubtful  whether  the  axilla  should  be  opened  up  as  a  matter  of 
course. 

Cancer  of  the  breast  is,  in  the  vast  majority  of  cases,  of  the  hard  acinous 
variety,  forming  in  fact  the  type  of  this  disease ;  relatively  very  few  cases 
of  the  soft  form  (encephaloid)  are  met  with,  and  colloid  degeneration  in  an 
advanced  stage  is  even  more  rare.  The  naked  eye  and  microscopic  appear- 
ances of  these  forms  have  been  described  at  pp.  145-147.  In  addition  to 
these  there  is  a  rare  form  of  cancer  said  by  Cornil  and  Ranvier  to  begin  in 
relation  with  the  ducts ;  it  has  the  clinical  signs  and  course,  and  the  naked 
eye  appearance,  with  abundant  juice,  of  encephaloid,  but  it  contains  a  number 
of  very  small  cysts  into  which  project  delicate  villous  growths  that  bleed 
easily.  The  growth  has  the  microscopic  structure  of  a  columnar  epithelioma, 
and  the  cysts  are  said  to  be  dilated  ducts ;  the  secondary  deposits  are  of 
similar  nature.  In  cases  of  scirrhus  we  sometimes  see  the  terminal  portions 
of  ducts  dilated  into  small  cysts  with  milky  contents ;  rarely  large  cysts, 
usually  containing  a  bloody  fluid,  form  and  cause  the  growth  to  simulate  a 
cysto-sarcoma ;  a  bloody  discharge  from  the  nipple  may  occur  in  such  cases. 

Causes. — Very  little  is  known.  The  greater  number  of  cases  occur  be- 
tween forty-five  and  fifty-five,  but  cancer  commences  frequently  between 
thirty-five  and  sixty-five ;  after  this  it  is  rare,  and  before  thirty  very  rare 
— yet  it  has  been  met  with  as  early  as  twenty-three.  About  two  or  three 
per  cent,  of  the  cases  occur  in  males.  It  is  believed  by  many  that  cancer  is 
relatively  more  frequent  in  the  single  than  in  the  married,  and  among  the 
latter  in  the  sterile.  The  younger  the  patient,  the  more  malignant,  as  a  rule,  is 
the  disease.  The  women  attacked  by  cancer  are  frequently  in  robust  health. 
A  family  history  of  phthisis  or  of  insanity  is  believed  to  be  specially  frequent 
in  cases-  of  cancer,  and  a  period  of  mental  trouble  or  anxiety  not  uncom- 
monly precedes  the  discovery  of  a  cancer.  An  endeavor  is  being  at  present 
made  by  the  Collective  Investigation  Committee  of  the  Brit.  Med.  Assoc.  to 
test  the  truth  of  the  statements :  that  cancer  is  very  frequent  along  the  course 
of  rivers  subject  to  seasonal  overflow,  but  infrequent  in  high  and  mountainous 
parts  (Havilland) ;  that  large  eaters,  and  especially  large  meat-eaters,  are 
more  liable  to  cancer  than  small  eaters  and  vegetarians  (Humphry  and 
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Beneke  );  and,  lastly,  that  cancer  is  hereditary.  The  belief  that  cancer  is 
hereditary  is  at  present  strongly  held  by  most  surgeons  of  large  experience  ; 
but  it  has  been  urged  that  cancer  does  not  occur  more  frequently  among  the 
children  of  the  cancerous  than  among  those  of  the  non-cancerous ;  that  a 
great  deal  of  the  evidence  does  not  point  to  heredity,  consisting  as  it  does  of 
cases  in  which  several  members  of  the  same  generation  are  affected  by  it ; 
and  that  it  is  very  difficult  to  show  that  cancer  in  the  child  is  not  acquired, 
being  due  to  the  action  of  influences  similar  to  those  to  which  the  parent  was 
exposed.  Injury  is  frequently  assigned  as  the  cause  of  cancer,  and  not  un- 
commonly the  disease  does  appear  in  tolerably  distinct  connection  with  a 
blow.  An  indurated,  persistent  scar  from  previous  abscess  or  an  adenoma 
seems  in  rare  instances  to  have  been  the  starting-point  of  cancer.  Lastly, 
Sir  James  Paget  some  years  ago  drew  attention  to  the  fact  that  the  develop- 
ment of  cancer  was  occasionally  preceded  for  some  months  or  years  by  a 
diseased  condition  of  the  nipple  which  he  called  eczema  of  the  nipple  (Med.- 
Chir.  Trans.,  vols.  lix.  and  lx.).  The  nipple  and  an  area  round  about  it  are 
covered  with  scabs,  and  when  these  are  removed  the  diseased  surface  is 
bright  red,  raw,  and  granular  in  appearance,  has  a  well-marked  outline, 
often  a  slightly  thickened,  raised  margin,  and  feels  somewhat  indurated  when 
pinched  from  side  to  side.  According  to  Thin,  this  disease  often  begins  at 
the  orifice  of  a  milk  duct.  He  states  (British  Med.  Journ.,  1881,  vol.  i.  p. 
860)  that  the  essential  lesion  is  a  destructive  infiltration  of  the  papillary 
layer  of  the  skin,  causing  disappearance  of  the  connective  tissue  here,  and  of 
the  cells  of  the  superadjacent  Malpighian  layer — neither  of  which  changes 
occurs  in  true  eczema  (p.  826);  he  therefore  suggests  the  name  of  malignant 
papillary  dermatitis  for  this  morbid  process. 

The  cancer  which,  sooner  or  later,  supervenes  is,  according  to  Thin,  due 
to  filling  first  of  the  main  and  then  of  the  smaller  ducts  with  epithelial  cells, 
so  that  round  columns  of  these  are  seen  growing  down  into  the  breast,  in- 
creasing in  size  by  peripheral  addition  and  by  blending.  The  central  cells 
of  large  columns  degenerate  and,  from  the  falling  out  of  the  debris,  spaces 
appear  in  sections,  as  if  tubes  had  been  cut  across.  Further,  columns  of 
cells  burst  here  and  there  through  the  elastic  sheaths  of  the  ducts,  and  grow 
in  the  surrounding  connective  tissue.  The  tendency  of  the  cells  in  this  form 
of  cancer  is  to  grow  in  columns  and  not  to  form  the  irregular  masses  seen  in 
scirrhus. 

The  clinical  course  and  signs  of  cancer  of  the  breast  vary  greatly — 
not  only  in  cases  which  may  be  classed  as  soft,  hard,  colloid,  or  duct  cancer, 
but  also  in  cases  owning  the  same  histological  structure. 

The  type  of  scirrhous  cancer  may  be  described  as  follows :  usually,  the 
patient's  attention  is  drawn  to  the  breast  by  some  slight  pain,  or  a  blow,  or 
she  accidentally  feels,  or  even  sees,  a  lump  in  it ;  occasionally  severe  paiu, 
retraction  of  the  nipple,  or  a  slight  discharge  from  it  of  serous  brownish  or 
reddish  fluid  is  the  first  sign  noticed.  The  surgeon  finds  a  mass  in  size 
usually  between  that  of  a  bantam's  egg  and  that  of  an  orange,  occupying 
some  part  of  the  mammary  gland  (the  outer  part  in  54  per  cent.,  v.  Wini- 
warter) ;  it  is  very  hard,  irregular,  sometimes  quite  craggy,  ill-circumscribed, 
immovable  in  the  substance  of  the  breast,  and  draws  upon  the  nipple  when 
an  attempt  is  made  to  drag  the  tumor  and  nipple  apart ;  the  nipple,  how- 
ever, is  often  so  much  retracted  that  it  is  impossible  to  seize  it ;  there  is 
usually  more  or  less  tenderness  about  the  tumor ;  pain  is  often  slight,  though 
in  some  cases  it  is  very  severe,  shooting  up  the  neck,  down  the  arm,  or  in 
some  other  direction.  If  the  skin  be  pinched  up  over  the  tumor,  it  may  be 
freely  movable,  but  often  it  dimples  at  one  or  more  spots,  being  attached  by 
fibrous  bands  to  the  growth  ;  and  after  a  time  it  becomes  totally  adherent, 
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covering  a  smooth  rounded  prominence  separated  from  the  healthy  skin  by 
a  kind  of  fossa.  In  early  stages  the  mass  is  freely  movable  across  and  along 
the  length  of  the  pectoral  fibres,  but,  sooner  or  later,  it  becomes  adherent  to 
them.  To  discover  this  the  arm  should  be  abducted  and  the  patient  made 
alternately  to  adduct  it  against  some  resistance  and  to  slack  off,  whilst  the 
growth  is  pushed  to  and  fro — the  effect  of  the  contraction  in  fixing  the 
growth  is  then  easily  observed.  Sooner  or  later,  too,  the  glands  behind  the 
edge  of  the  pectoral  and  on  the  thoracic  wall  of  the  axilla  become  percep- 
tible as  hard  nodules  or  masses,  at  first  freely  movable,  but  after  a  time 
the  whole  axilla  may  be  filled  with  a  mass  of  cancer  in  which  no  glands  can 
be  made  out. 

The  case  may  end  in  many  ways  :  all  the  above  signs  may  appear  in  rapid 
succession — the  tumor  grows  fast,  involves  more  and  more  of  the  breast, 
implicates  the  skin  and  adheres  to  the  deep  parts  early ;  the  skin  becomes 
smooth,  shiny,  bluish-red,  and  finally  ulcerates,  forming  a  crater-like  open- 
ing with  hard  everted  margins,  from  which  a  thin,  often  very  fetid,  discharge 
exudes ;  the  axillary  glands  swell  greatly,  as  also  do  those  beneath  the  pec- 
torals along  the  great  vessels,  the  subclavicular  region  becomes  prominent, 
the  axilla  hard  and  full,  and  glandular  swellings  appear  above  the  clavicle ; 
the  subcutaneous  veins  show  plainly  through  the  skin,  the  hand  and  arm 
swell  as  pressure  on  the  axillary  vein  increases,  and  extreme  constant  pain 
is  excited  by  pressure  on  the  brachial  plexus.  For  months  the  health 
remains  good,  but  when  ulceration  leads  to  septic  absorption  and  fetid 
inhalations,  and  constant  pain  prevents  sleep,  emaciation  and  pallor  soon 
appear,  and  the  patient  dies  worn  out  in  two  or  three  years  from  the  onset 
of'  the  disease.  Post  mortem,  secondary  nodules  are  found  in  the  pleura,  lung, 
liver,  bones,  or  elsewhere. 

Soft  cancer  may  run  its  whole  course  in  a  year  or  even  less.  The  tumor  is 
softer  (though  still  firm),  less  uneven,  grows  and  infiltrates  the  breast,  skin, 
and  deeper  parts  more  rapidly,  ulcerates  early,  and  often  fungates  through 
the  opening,  affects  the  glands  early,  but  does  not,  as  a  rule,  produce  very 
marked  pressure  symptoms — it  kills  too  early  by  marasmus  and  generali- 
zation. 

On  the  other  hand,  the  course  of  hard  cancer  may  occupy  five  to  ten  to 
twenty  years,  or  even  longer.  It  may  remain  almost  quiescent,  as  a  lump  in 
the  breast,  exciting  no  alarm.  A  woman  was  admitted  under  Dr.  W.  Fox 
at  University  College  for  a  liver  greatly  enlarged  by  cancer ;  in  seeking  for 
any  primary  growth  elsewhere,  a  mass,  said  to  have  been  present  twelve 
years,  was  found  in  the  breast,  and  post  mortem,  strange  to  say,  it  had  micro- 
scopic appearances  of  fairly  rapid  growth. 

Much  more  often  cancer  causes  atrophy  of  the  breast,  great  retraction  of 
the  nipple,  puckering  of  the  skin  and  binding  of  everything  to  the  chest- 
wall  (atrophic  scirrhus)  ;  small  cancerous  nodules  appear  in  the  skin  round 
about  the  breast,  and  slowly  the  skin  and  all  the  tissues  on  the  chest-wall  are 
converted  into  a  dense,  unyielding  mass  of  fibroid  cancer  (en  cuirasse);  ulcer- 
ation usually  occurs  over  some  nodules  in  the  breast,  or  in  the  scar  left  by 
removal  of  the  breast ;  and  round  about  this  and  elsewhere  the  effects  of 
scar-contraction  are  evident.  The  axilla,  perhaps  after  many  years,  becomes 
full  and  hard,  and  ulceration  may  occur  over  a  mass  here ;  pressure  symp- 
toms are  not  usually  severe,  for  the  slow  growth  allows  the  parts  to  accom- 
modate themselves  to  pressure.  Death  occurs  from  marasmus  and  repeated 
small  bleedings,  and  the  disease  is  often  found  to  be  quite  local,  or  there  are 
but  few  metastases.  It  is  in  more  or  less  chronic  cases,  however,  that  spon- 
taneous fractures  of  long  bones  and  spinal  symptoms  from  pressure  on  the 
cord  are  especially  likely  to  arise.    By  far  the  commonest  seat  of  secondary 
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deposit  after  breast-cancer  is  the  liver,  then  lungs,  bones,  ani  kidneys;  the 
bones  seem  to  be  quite  commonly  affected. 

The  diagnosis  of  cancer  is  usually  easy,  but  in  early  stages,  when  most 
important,  it  may  be  very  difficult.  A  soft,  rapidly  growing  cancer  may  at 
first  sight  simulate  an  acute  mastitis,  and,  indeed,  may  be  complicated  by 
abscess  ;  but  such  an  error  cannot  possibly  be  of  long  duration.  The  clinical 
diagnosis  from  a  soft  sarcoma  cannot  be  made  with  certainty,  and  is  unim- 
portant. 

An  adenoma  in  a  woman  over  thirty-five  too  deep  in  the  breast  to  permit 
the  recognition  of  its  clear  outline  and  mobility,  possibly  dragging  on  the 
nipple,  and  causing  a  good  deal  of  shooting  pain,  may  present  insuperable 
difficulty  ;  so,  too,  may  a  simple  cyst  of  small  size  and  so  deeply  placed 
that  fluctuation  cannot  be  distinguished  ;  but  should  suspicion  be  entertained 
on  account  of  smoothness,  tension,  or  multiplicity  of  the  swellings,  aru  explo- 
ratory puncture  should  be  made.  A  slowly  growing  cysto-sarcoma  may 
rarely  be  simulated  by  a  cystic  cancer;  involvement  of  glands,  great  hard- 
ness of  the  solid  part,  irregular  puckering  of  the  skin,  and  retraction  of  the 
nipple,  are  all  in  favor  of  cancer.  Chronic  interstitial  mastitis  produces  one 
or  more  hard,  irregular  masses  in  the  substance  of  the  breast,  from  which 
fibrous  cords  may  extend  to  and  dimple  the  skin ;  these  masses,  when  of  any 
size,  are  leathery  rather  than  hard ;  in  the  rare  cases  which,  it  is  said, 
resemble  atrophic  scirrhus  and  cause  induration  of  the  axillary  glands,  the 
difficulty  of  diagnosis  reaches  its  maximum.  A  chronic  abscess  may  also 
give  rise  to  error ;  its  connection  with  pregnancy,  any  sign  of  inflammation, 
such  as  oedema  of  the  skin  over  it,  and  the  occurrence  of  occasional  attacks 
of  pain  with  slight  rise  of  temperature,  are  the  points  chiefly  to  be  relied  on. 
In  any  of  the  above  instances  the  patient  may  be  so  young  that  cancer  is 
almost  or  quite  out  of  the  question.  Multiplicity  of  points  of  disease  which 
may  occur  in  adenoma,  simple  cyst,  and  chronic  interstitial  mastitis, 'is 
strongly  against  cancer,  but  does  not  absolutely  exclude  it.  I  have  seen 
one  case  of  scirrhus  in  which  the  breast  seemed  to  contain  several  small  dis- 
tinct nodules;  after  removal  these  were  found  to  be  connected.  Whenever 
there  is  doubt,  and  the  possibility  of  cancer  must  be  entertained,  the  surgeon 
should  tell  the  patient  that  an  exploratory  incision  is  necessary,  and  should 
obtain  her  consent  to  carry  out  at  the  same  time  whatever  treatment  may 
be  necessary.  A  cut  must  then  be  made  into  the  mass,  and  if  the  eye  cannot 
decide  upon  its  nature  a  thin  slice  must  be  removed,  placed  in  gum,  frozen, 
and  a  section  cut  and  examined. 

Prognosis. — As  regards  cure,  there  is,  even  yet,  but  little  hope  to  be 
given  to  a  patient  with  cancer  of  the  breast.  Still  it  will  be  seen,  from 
results  given  later  on,  that  in  favorable  cases  we  are  justified  in  speaking  of 
the  possibility  of  freedom  from  recurrence  for  many  years,  perhaps  of  per- 
manent cure.  Cases  favorable  for  operation  are  those  in  which  the  tumor 
has  been  discovered  early,  whilst  small  and  hard,  not  involving  the  skin  in 
any  way,  not  adherent  to  the  deep  parts,  and  before  the  axillary  glands  are 
perceptibly  affected  ;  in  all  cases  of  cancer  a  complete  physical  examination 
should  be  made,  before  giving  a  prognosis  ;  some  secondary  growth  may  thus 
be  unexpectedly  found,  especially  in  the  liver  or  much  more  rarely  in  the 
lung,  being  revealed  here,  perhaps,  by  rapid  pleuritic  effusion. 

With  regard  to  the  probable  duration  of  life,  we  can  judge  only  by  the 
previous  rate  of  growth  and  development  of  symptoms,  the  state  of  the  dis- 
ease when  the  patient  is  seen,  and  the  bodily  strength  and  health.  When  a 
growth  has  only  just  been  discovered  it  is  difficult  to  say  that  it  may  not 
prove  atrophic,  yet  this  is  extremely  unlikely  if  the  mass  is  soft  or  the  patient 
young.    It  is  always  wise  to  watch  for  a  few  months  before  speaking,  except 


836 


DISEASES  OF  THE  BREAST. 


iu  the  most  guarded  and  general  way.  Rarely  cases  which  are  following  the 
course  of  an  atrophic  scirrhus  end  rapidly  from  development  of  pleurisy  or 
some  fatal  complication. 

Early  softening,  involvement  of  skin,  ulceration  and  fungation,  fixation 
of  the  growth  to  the  pectoral,  involvement  of  glands  above  the  lower  axil- 
lary, early  formation  of  secondary  nodules  in  the  skin  around  the  breast,  the 
involvement  of  both  breasts  or  affection  of  any  internal  organ  are  all  more 
or  less  unfavorable  signs. 

Treatment  may  be  radical  or  palliative. 

Rudical  treatment  should  be  adopted  in  every  case  in  which  the  surgeon 
believes  that  he  can  remove  all  the  disease ;  and  here  considerable  latitude 
must  -be  permitted,  one  surgeon  apparently  succeeding  where  another  has 
declined  to  interfere.  But  with  a  view  to  cure,  operation  upon  advanced 
cases  is  useless ;  it  is  hard  enough  to  remove  all  the  disease  in  favorable 
cases,  and  next  to  impossible  in  unfavorable.  Nevertheless,  the  breast  should 
be  removed  in  spite  of  simple  adhesion  to  the  skin  or  to  the  pectoral,  or  of 
enlargement  of  the  axillary  glands  when  these  remain  movable. 

Here  or  elsewhere  the  great  point  in  the  treatment  of  cancer  is  to  remove 
it  early,  taking  away  also,  in  all  cases,  the  skin  over  it  and  the  axillary 
glands — when  they  cannot  be  felt  with  even  more  care  than  when  they  can. 
For  if  the  skin  over  the  growth  be  not  widely  removed,  recurrence  in  the 
scar  is  certain,  and  almost  always,  when  the  axilla  is  left  untouched  because 
the  fingers  could  not  feel  glands,  the  result  sooner  or  later  shows  that  they 
were  at  fault:  the  glands  enlarge,  and  removal  then  fails  to  arrest  the 
disease.  Manifestly  the  severity  of  the  operation  is  much  increased  and  the 
mortality  is  proportionately  heavier ;  but  if  the  patient  is  fit  for  operation  at 
all,  it  is  worth  while  to  run  the  extra  risk.  In  carrying  out  this  operation 
the  surgeon  should  work  as  quickly  as  possible,  consistent  with  the  careful 
removal  of  all  growth  ;  there  should  be  no  niggling,  scraping,  and  shaving, 
followed  by  the  remark,  "  I  think  I  have  got  it  all  away" — so  long  as  there 
is  plenty  of  apparently  sound  tissue  to  cut  into,  there  should  be  no  reasonable 
doubt  about  having  gone  well  beyond  the  limits  of  the  disease. 

Operation. — The  patient  is  stripped  to  the  waist,  lies  on  her  back,  and 
has  the  arm  on  the  diseased  side  abducted  by  an  assistant  or  tied  to  the  bed- 
post. The  axilla  is  shaved  beforehand  and  the  part  rendered  aseptic. 
Either  the  spray  is  not  used  at  all  or  only  at  the  end  of  the  operation,  as 
the  wound  is  being  carbolized,  and  during  the  dressing.  The  surgeon, 
standing  on  the  side  of  the  breast  to  be  removed,  makes  a  long,  almost  semi- 
circular, cut  below  the  breast,  starting  near  the  sternum  and  ending  some- 
what higher  up  on  the  edge  of  the  pectoral  and  just  overlapping  the  margin 
of  the  gland  (unless  the  growth  lies  here,  when  the  incisions  must  be  other- 
wise placed);  raising  the  little  flap  whilst  an  assistant  pulls  the  breast 
upward,  rapidly  cutting  through  the  fat,  but  carefully  avoiding  the  breast, 
he  exposes  the  pectoral  and  muscles  of  the  chest-wall,  and,  seizing  the  lower 
margin  of  the  breast,  he  tears  it  up,  touching  with  a  knife  any  of  the  loose 
areolar  tissue  that  resists.  The  upper  border  of  the  breast  can  usually  thus 
be  reached.  The  gland  is  now  laid  down,  and  a  small  upper  flap  raised  up 
by  a  cut  corresponding  to  the  first,  which  it  meets  at  both  ends ;  then,  start- 
ing at  the  inner  angle,  the  breast  is  freed  and  removed — on  the  left  side  the 
gland  is  more  easily  separated  from  the  pectoral  from  above,  but  the  lower 
cut  is  made  first  that  blood  may  not  conceal  its  site.  When  the  tumor  is 
upon  one  side  of  the  nipple  the  flap  upon  the  opposite  side  may  often  by 
larger  than  that  indicated,  but  it  is  far  better  to  have  it  smaller  than  neces- 
sary than  containing  cancer-cells.  An  assistant  may  now  bring  the  wound 
together  as  far  as  possible  with  button-sutures  and  cover  it  with  a  guard, 
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whilst  the  surgeon  carries  a  cut  from  the  outer  angle  of  the  wound  hori- 
zontally back  to  the  posterior  axillary  told,  and  then  makes  another  at  right 
angles  to  this  in  the  mid-line  of  the  axilla  up  to  the  pectoral  tendon.  The 
anterior  skin-flap  thus  marked  out  is  raised  to  the  edge  of  the  pectoral,  which 
is  bared,  and  a  systematic  dissection  of  the  axilla  is  begun  here,  the  mus- 
cular fascia  and  all  the  fat  (and  glands)  superficial  to  it  being  turned 
backward  by  the  fingers  with  an  occasional  touch  with  a  knife  or  scissors ; 
the  interval  between  the  edges  of  the  great  and  small  pectorals  is  cleaned, 
for  a  few  glands  lie  here ;  the  long  thoracic  vessels  need  not  be  wounded  ;  the 
attachment  of  the  fascia  of  the  floor  of  the  axilla  to  the  serratus  must  be  cut 
after  it  has  been  separated  from  the  chest-wall  and  the  nerve  to  the  muscle 
rendered  safe.  With  the  fingers  working  up  along  the  great  vessels  the  soft 
fat  and  glands  can,  in  early  cases,  now  be  pulled  easily  from  below  the 
clavicle  and  the  whole  mass  can  be  turned  down  and  back ;  the  intercosto- 
humeral  and  third  nerves  fare  rather  badly,  and  must  usually  be  cut ;  the 
fat  and  glands  are  still  attached  to  the  tissues  about  the  subscapular  vessels 
and  nerve  to  the  latissimus  and  must  be  separated  from  them  carefully. 
The  axillary  wound  is  disinfected,  sewn  up  and  drained  from  the  corner  by 
the  posterior  fold.  The  breast  wound  may  be  drained  from  either  end  and 
the  edges  should  then  be  brought  accurately  together. 

There  is  no  difficulty  in  the  operation  if  the  glands  are  movable,  but  when 
they  are  large  and  adherent  to  the  vessels  (which  is  not  always  discoverable 
before  operation)  the  difficulties  may  be  insuperable.  They  can  be  shelled 
off  the  artery  and  nerves ;  but  much  less  easily  off  the  vein  :  a  piece  of  this 
may  be  excised,  if  necessary,  provided  the  artery  is  sound.  Should  an  arte- 
riole or  venule  close  to  the  main  trunk  be  torn,  it  will  necessitate  clamping 
and  ligature  of  the  root  of  the  branch,  or  of  the  piece  of  vein  whence  it 
sprang,  or  of  the  artery  on  both  sides  of  it.  In  bad  cases,  no  task  is 
more  hopeless  than  this  attempt  to  clear  the  axilla  of  glands:  all  round,  as 
high  as  the  finger  can  reach,  small,  shot-like  bodies  are  felt,  which  probably 
could  not  all  be  got  away  even  if  one  or  both  pectorals  were  divided.  When 
the  growth  is  adherent  to  the  pectoral,  remove  a  large  portion  of  this  muscle ; 
but  when  it  adheres  to  the  ribs,  the  case  is  unfit  for  operation. 

The  best  dressing  after  a  breast  amputation  is  iodoform  to  diminish  dis- 
charge, a  deep  dressing  of  gauze,  and  then  a  large  quantity  of  salicylic  or 
some  antiseptic  wool,  including  the  shoulder  and  arm,  over  this  a  firm  band- 
age supported  by  elastic  webbing  gently  coiled  round  the  arm  and  thorax. 
If  bleeding  has  been  well  arrested,  this  dressing  should  remain  untouched 
for  days. 

The  mortality  after  this  operation  has  been  about  13  per  cent,  in  Mitchell 
Banks's  practice,  septic  causes  being  responsible  in  the  great  majority  of 
cases.  Of  46  cases,  6  died,  in  11  recurrence  took  place  and  10  died  within 
two  years,  3  remained  free  and  died  from  other  causes  within  two  years,  10 
cases  remaining  free  for  two  to  ten  years,  5  cases  for  one  to  two  years,  9  cases 
had  been  operated  on  within  twelve  months,  and  had  as  yet  no  recurrence,  1 
case  was  lost  sight  of  and  was  a  palliative  operation  only.  In  3  of  the 
11  recurrences,  glands  were  found  which  could  not  be  removed.  When  the 
operation  fails,  it  probably  lengthens  life  by  a  few  months ;  but  against  this 
must  be  placed  its  mortality. 

Recurrences  in  the  scar  or  axilla  should  at  once  be  removed  and  freely,  so 
long  as  this  is  possible  and  there  is  no  internal  deposit. 

Palliative  Treatment. — For  hopeless  cases  we  may  give  the  following  brief 
hints:  For  pain,  find  the  mildest  narcotics  and  the  smallest  doses  that  will 
give  relief;  ring  the  changes  on  two  or  three  that  their  efficacy  may  be 
longer  maintained.    Turn  last  to  opium:  morphia  hypodermically  is  the 
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best  form.  Look  carefully  to  the  diet,  and  choose  such  as  will  best  support 
the  strength.  Turtle-soup,  eels,  oysters,  Edinburgh  ale,  Constantia  wine, 
Tokay,  Champagne ;  of  Greek  wines  the  St.  Elie,  of  Hungarian  the  dry 
Ruszter,  of  Australian  wines  the  Dalwood  and  Auldana,  may  give  a  stimulus 
to  nutrition.  As  to  particular  symptoms,  oedema  of  the  arm,  which  is  often 
such  a  distressing  complication  of  the  latter  stages  of  this  disease,  may  be 
somewhat  retarded  by  bandages,  and  by  keeping  the  limb  in  an  elevated 
posture.    Punctures  of  the  skin  may  be  tried  when  it  becomes  excessive. 

The  extreme  pain  which  often  accompanies  oedema  may  justify  the  attempt 
— dangerous,  it  is  true — to  dissect  out  the  cords  of  the  brachial  plexus  or  to 
divide  one  or  more  above  the  clavicle.  Foul  ulceration  must  be  treated  by 
antiseptics  ;  fungation  by  solid  chloride  of  zinc  ;  but  if  stench  or  hemorrhage 
be  irrepressible,  palliative  amputation  may  be  proper. 

Cysts. — We  have  already  spoken  of  galaktocele,  of  cysto-sarcoma,  of  soft 
sarcomata  containing  degeneration  and  blood-cysts,  and  of  cystic  cancer. 

Simple  cysts  full  of  serous  fluid  are  occasionally  met  with  in  otherwise 
apparently  healthy  and  even  virgin  breasts,  either  on  the  surface  or  deep  in 
the  substance  ;  they  are  rarely  larger  than  a  filbert ;  are  lined  with  epithe- 
lium, and  contain  a  yellow,  reddish,  or  greenish  fluid  which  may  escape  from 
the  nipple;  they  are  formed  of  dilated  gland-ducts.  Their  chief  importance 
is  the  difficulty  in  diagnosis  which  a  tense  swelling  often  deep  in  the  breast 
occasions.    A  puncture  will  reveal  their  nature. 

Hydatid  cysts  have  rarely  been  met  with  here.  They  present  the  usual 
signs,  and  must  be  incised,  the  cyst  removed,  and  the  cavity  drained  anti- 
septically. 

Men,  as  has  been  incidentally  mentioned,  also  occasionally  suffer  from 
cancer  and  other  diseases  of  the  breast,  which  manifest  themselves  in  the 
same  manner,  and  require  the  same  treatment,  as  in  the  female. 


PART  IV. 


OF  THE  OPERATIONS  OF  SURGERY. 


CHAP  TEE  XLYIII. 

OF  OPERATIONS  IN  GENERAL. 

Preparations  for  Operation. — Frequently  there  is  no  time  for  pre- 
paring the  patient.  When  there  is,  we  must  endeavor  to  secure  the  highest  pos- 
sible health  before  undertaking  auy  serious  procedure ;  but  here  again  we 
must  be  careful  lest  the  patient  lose  ground  from  anxiety  or  progress  of  the 
disease.  In  robust  patients,  accustomed  to  active,  out-of-door  lives,  a  few 
days  of  absolute  rest  upon  a  spare  diet  is  probably  an  advantage.  When 
any  peculiar  position  is  to  be  maintained  after  the  operation,  it  is  best  to 
accustom  the  patient  to  it  beforehand.  A  good  night's  rest  should,  if  pos- 
sible, be  insured  before  the  operation.  Many  surgeons  prefer  to  operate 
between  8  and  10  A.  m.,  because,  should  hemorrhage  or  any  complication 
arise,  it  is  likely  that  they  will  have  the  assistance  of  daylight  in  meeting  it; 
but  in  case  of  very  nervous  patients  a  better  night  will  often  be  secured  by 
fixing  on  a  later  hour.  The  bowels  should  be  well  cleared  out  by  an  enema 
some  hours  before  the  operation.  For  the  operation  the  patient  should  be 
warmly  clothed  and  covered,  no  part  being  unnecessarily  exposed. 

A  room  with  a  good  light  should  be  selected  and  warmed  to  about  65°. 
The  operating  table  is  best  made  of  two  plain  deal  dressing-tables  placed  end 
to  end  and  covered  with  blankets  and  a  macintosh  sheet.  Two  or  three  pil- 
lows should  be  at  hand.  It  is  a  great  mistake  to  do  any  operation  while  the 
patient  is  in  his  bed.  The  position  of  the  patient,  surgeon,  and  assistants  in 
relation  to  the  light  should  be  carefully  considered,  and  the  table  placed 
accordingly  ;  much  time  is  wasted  in  wheeling  round  the  tables  or  the 
patient  when  the  anaesthetic  has  been  given.  A  piece  of  old  carpet  or  a 
blanket  should  be  placed  on  the  floor  (see  p.  599  for  other  details). 

There  should  be  in  the  room  :  a  fire,  with  a  kettle  boiling  ;  cans  of  hot 
and  cold  water,  a  slop-pail,  two  or  three  large  basins  and  towels ;  a  sufficient 
supply  of  carbolic  lotion  (1  in  20)  or  other  antiseptic  ;  brandy,  a  feeder,  and 
small  enema  apparatus.  The  surgeon  will  bring  plenty  of  carbolized  sponges 
and  the  dressings;  and  the  anaesthetist  will  have  a  hypodermic  syringe,  am- 
monia, ether,  and  any  other  drugs  he  may  have  faith  in. 

Assistants  should  be  in  sufficient  number  ;  each  should  know  his  duty 
beforehand  and  give  all  his  attention  to  it,  anticipating  the  wishes  of  the 
surgeon,  so  far  as  possible.  A  skilled  assistant  is  required  to  give  the 
anaesthetic,  and  to  help  the  surgeon  by  sponging,  clamping  vessels,  com- 
pressing arteries  to  which  a  tourniquet  cannot  be  applied,  etc.  ;  the  sponges 
may  be  looked  after  or  a  part  to  be  amputated  held  (in  most  cases)  by  any 
intelligent  being,  and  the  instruments,  covered  with  carbolic  in  a  white  dish, 


840 


OPERATIONS  IN  GENERAL. 


should  always  be  placed  behind  and  to  the  right  of  the  surgeon,  so  that 
he  can  select  for  himself. 

The  instruments  vary  with  the  case;  but,  in  addition  to  special  instruments, 
the  following  should  generally  be  taken:  one  or  two  scalpels,  a  curved 
probe-pointed  bistoury,  director,  and  probe  ;  ordinary  tenaculum,  clamp,  dis- 
secting, sinus,  and  vulsellum  forceps ;  two  blunt  hooks  ;  scissors;  drainage- 
tubes  of  various  sizes  ready  for  use  (Fig.  4)  ;  Esmarch's  bandage  and  tour- 
niquet; fine  sulphurous-chromic  catgut  ligatures,  some  stout  Chinese  twist, 
silver  wire  of  various  thicknesses,  a  pincushion  stocked  with  straight  and 
curved  needles  threaded  with  catgut,  horsehair,  silk  and  wire ;  and  lastly, 
a  few  Lister's  buttons.  A  good  lantern  should  be  kept  ready  for  operations 
at  night. 

It  is  well  to  have  delicate  instruments  made  to  shut  in  a  handle,  like 
a  pocket  clasp-knife,  to  be  kept  in  the  pocket  till  wanted,  that  the  edge  or 
point  may  not  be  injured  (Fergusson). 

The  operator  should  himself  see  that  everything  is  at  hand  that  may  be 
wanted.  It  is  awkward  in  the  middle  of  an  amputation  to  send  out  for  a 
saw.  \ 

Knives,  and  Howr  to  Hold  Them. — Knives  are  of  three  kinds  :  scalpels, 
bistouries,  and  amputating  knives.  Scalpels  and  bistouries  should  balance 
on  the  finger  just  where  the  rivets  run  through  ;  they  may  be  held  like  a 
dinner-knife,  like  a  fiddle-stick,  or  like  a  pen  with  the  edge  up  or  down. 
For  all  free  and  strong  cutting  they  should  be  held  "  like  a  dinner-knife  " 
(Fig.  279)  :  balance  the  knife  upon  the  tip  of  the  second  finger,  opposite 
this  place  the  thumb,  and  let  the  forefinger  rest  upon  the  back  of  the 
hilt ;  the  third  and  fourth  fingers  touch  the  handle  and  press  it  into  the 
palm  more  or  less  firmly  as  occasion  may  require.  A  knife  is  held  "  like  a 
fiddle-bow,"  when  it  is  used  "  on  the  flat "  with  forceps,  as  in  opening  a  peri- 
toneal sac,  or,  with  the  edge  turned  up,  in  slitting  up  a  sinus  on  a  director. 
It  is  held  "  like  a  pen  "  for  all  fine  dissecting  work.  Amputating  knives 
are  held  lightly  in  the  hand,  between  the  point  of  the  thumb  and  the 
bend  of  the  first  and  other  fingers  (Fig.  337)  for  marking  out  flaps  and 
dissecting  them  up ;  but  they  are  grasped  in  the  clenched  fist  (Fig.  335) 
when  power  is  required,  e.g.,  in  clearing  the  bone,  or  in  the  sweeps  round 
the  limb  of  a  circular  amputation. 

Incisions. — During  an  incision,  the  skin  must  be  gently  stretched  and 
steadied  with  the  points  of  the  fingers,  or  it  will  be  dragged  along  by  the 
knife,  and  the  incision  will  be  ragged  and  shorter  than  was  intended.  In 
cutting  through  the  skin,  pass  the  knife  into  the  subcutaneous  tissue  at 
right  angles  to  the  surface ;  then  incline  the  blade,  and  make  it  cut  with 
a  sawing  motion  through  the  skin  to  the  requisite  extent ;  and,  lastly,  as 
the  incision  is  finished,  bring  the  knife  up  perpendicular  to  the  surface: 
thus  the  whole  thickness  of  the  skin  will  be  cleanly  divided,  both  at  the 
beginning  and  end  of  the  incision,  without  any  "  tailing."  Timid  operators 
often  make  skin-incisions  too  limited,  which  embarrasses  their  subsequent 
proceedings  ;  others,  bolder,  make  them  absurdly  "  free."  Over  a  hernial  sac, 
or  in  any  place  where  the  skin  is  loose,  it  saves  time  and  pain  to  the  patient  to 
pinch  up  a  fold  of  skin  of  a  size  proportionate  to  the  length  of  the  intended 
incision,  to  transfix  it  with  the  scalpel  or  bistoury,  with  its  edge  directed 
from  the  patient,  and  to  cut  out  straight  to  the  surface.  By  this  means  a 
straight  and  even  incision  down  to  the  fascia  is  made  easily  and  quickly. 

When  two  incisions  are  to  meet,  e.  g.,  the  semi-elliptical  in  amputation 
of  the  breast — the  second  should  fall  into  the  first  nearly,  but  not  quite,  at 
its  extremity,  so  that  there  may  be  no  little  isthmus  of  the  skin  left  undivided 
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between  thera  ;  again,  in  making  a  V  or  T-incision,  the  second  cut  should  be 
made  toward  the  first,  not  from  it. 

Incisions  must  be  primarily  adapted  in  position  and  direction  to  the  end 
in  view ;  they  vary  in  length  according  to  the  depth  to  be  reached,  and,  as 
this  varies  with  the  amount  of  fat  and  muscle,  the  length  of 
the  incision  necessary  to  tie  (say)  the  common  femoral  is  not       Fig.  289. 
absolute.    In  deepening  the  wound,  the  points  noted  under 
"Incision"  in  "Ligature  of  Arteries"  must  be  attended  to. 
For  most  purposes,  it  is  very  important  that  the  wound  be 
kept  dry  in  order  that  the  surgeon  may  see  what  he  is  doing. 

Bloodless  Methods. — A  limb  may  be  rendered  ex-san- 
guine, and  the  blood  it  contains  saved  to  the  patient,  by  band- 
aging it  from  below  up  with  an  elastic  bandage  (Esmarch), 
or  by  simply  holding  it  vertical  for  two  or  three  minutes 
(Lister  )  and  then  applying,  in  either  case,  Esmarch's  India- 
rubber  cord,  so  tightly  and  rapidly  that  arteries  and  veins 
are  closed  simultaneously.  A  needle  may  now  be  searched 
for  with  almost  as  much  ease  as  in  the  dead  body,  and  in 
many  cases  these  methods  are  invaluable.  When  the  main 
artery  cannot  be  controlled  by  tourniquet  or  finger,  hemor- 
rhage may  sometimes  be  prevented  by  the  crossing  needles 
and  ligature,  or  by  the  temporary  subcutaneous  ligature 
mentioned  at  p.  400.  It  is  often  forgotten  in  abdominal  sec- 
tions that  hemorrhage  can  be  at  once  controlled  by  a  finger 
upon  the  aorta.  When  no  such  control  is  possible  each  vessel 
should  be  compressed  by  clamp-forceps  as  it  is  cut,  i.e.,  there 
should  never  be  several  bleeding  at  once ;  but  the  fingers  and 
sponges  were  used  for  this  purpose  long  before  clamp-forceps 
were  thought  of,  then  came  the  serre-fine  (Fig.  288,  a)  and 
Dieftenbach's  bulldog  forceps  (Fig.  288,  b),  and,  lastly,  Pean's, 
Koberle's,  and  Wells's  clamp-forceps. 

Lastly,  we  may  operate  with  Paquelin's  cautery  knife 
(p.  869)  or  with  Chassaignac's  ecraseur  (Fig.  289),  which 
tears  its  way  through  the  tissues  and  thus  prevents  bleeding. 
Instead  of  the  chain  shown,  stout  piano-wire  is  generally 
used;  some  like  a  fine  wire  rope,  but  it  is  apt  to  snap.  Not 
uncommonly  the  main  vessels  are  dragged  out,  finally  cut 
through  and  bleed.    Neither  of  these  methods  is  to  be  recom- 


Fig.  288. 


a,  serre-fine  ;  b,  bulldog  forceps. 


mended  when  the  knife  or  scissors  can  be  used — and  it  is  very  rarely  that 
they  cannot,  by  any  one  who  has  learned  not  to  fear  bleeding. 

For  sutures,  drainage,  and  dressings  see  pp.  170,  171,  172. 

General  Remarks  on  Operations. — The  art  of  operating  has  under- 
gone very  great  changes  of  late  years.  Until  comparatively  recently  "  bril- 
liancy" in  operating  was  regarded  as  the  test-point  of  a  good  surgeon  ;  and, 
truly,  before  the  introduction  of  anaesthesia,  speed  was  of  primary  importance. 
The  rapidity,  and  at  the  same  time  the  accuracy,  attained  by  the  great  sur- 
geons of  the  later  pre-aurcsthetic  days  were  indeed  marvellous,  and  one  cannot 
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study  the  writing  of  the  few  who  then  reached  eminence,  without  being 
impressed  by  the  strength  of  character — the  determination,  self-reliance, 
courage,  coolness,  and  skill — which  the  successful  practice  of  surgery  then 
demanded.  Modern  surgery  is  less  exacting,  and  is  in  some  respects  less 
valuable  as  a  training. 

With  the  introduction  of  anaesthesia  need  for  haste  to  shorten  the  patient's 
sufferings  disappeared ;  and  our  means  of  controlling  hemorrhage  have  be- 
come so  perfect  that  there  ought  rarely  to  be  anxiety  upon  this  score.  The 
consequence  is,  that,  little  by  little,  "  brilliant  "  operating,  with  all  its  attrac- 
tiveness, has  been  replaced  by  careful  operating.  The  question  is  no  longer 
how  to  effect  our  object  most  quickly,  but  how  it  may  best  be  attained  ;  the 
method  Avhich  will  give  the  most  satisfactory  result  must  be  followed,  no 
matter  how  tedious  it  may  be.  It  must  not,  however,  be  supposed  that 
careful  operating  is  either  slow  or  clumsy:  it  should  be  both  quick  and  neat; 
but  the  careful  cleaning  of  an  artery,  the  removal  of  all  glands  from  an 
axilla,  or  a  subperiosteal  amputation  can  scarcely  be  brilliant — though  the 
result  may  be.  Perhaps,  there  is  a  tendency  with  some  to  operate  in  too 
leisurely  a  manner,  now  that  the  patient  lies  as  quiet  as  if  dead,  and  the  wound 
is  as  dry,  and  the  structures  exposed  as  clear  (thanks  to  Lister's  and  Esmarch's 
bloodless  methods  of  operating,  or  to  the  clamp-forceps),  as  in  the  cadaver ; 
but  we  should  never  forget  that  shock  and  the  depressing  effects  of  anaesthesia 
vary  directly  as  the  length  of  the  operation. 

After-treatment. — 1.  The  point  of  first  importance  is  the  maintenance 
of  asepsis,  or,  where  this  is  impossible,  of  the  utmost  cleanliness. 

2.  Diet:  the  best  general  rule  in  aseptic  cases  is  to  allow  the  patient 
boiled  fish  or  under-done  mutton  chop  cut  up  fine  as  soon  as  he  wishes  for 
it;  when  he  is  febrile  or  has  a  foul  tongue  he  will  generally  be  satisfied  with 
slops  and  farinaceous  puddings  ;  but  when  septic  inflammation  is  to  be  feared, 
starvation-diet  may  be  a  very  important  preventive,  as  it  seems  to  be  in  com- 
pound injuries  of  the  skull. 

3.  Stimulants  are  given  much  more  frequently  and  freely  than  there  is 
any  need  for ;  in  cases  of  shock  they  are  most  valuable,  but  after  this  we  think 
that  their  only  use  is  to  whet  a  failing  appetite  and  cause  food  to  be  taken 
and  digested  which  would  otherwise  be  left,  and  for  this  purpose  small  quan- 
tities of  claret  or  beer  with  the  meals  are  sufficient.  To  escape  responsibility, 
the  surgeon  should  not  fail  to  countermand  any  stimulant  which  he  has 
ordered  so  soon  as  it  is  no  longer  necessary. 

4.  Anodynes  are  frequently  necessary ;  but,  like  stimulants,  they  should 
never  be  ordered  without  full  reason,  for  the  patient  often  pays  dearly  in 
other  ways  for  the  rest  procured,  or  they  prove  exciting  instead  of  calming, 
or  the  patient  becomes  addicted  to  their  use.  Small  doses  should  always  be 
tried  at  first  and  repeated  if  necessary  at  short  intervals  till  the  desired  effect 
is  produced ;  this  is  especially  desirable  with  morphia.  Combinations  act 
better  than  pure  drugs,  e.  g.,  morphia  and  chloral,  chloral  and  bromide  are 
usual  combinations.  Chlorodyne  and  Battle's  bromidia  are  other  and  valu- 
able examples. 

5.  Change  of  air  after  an  operation  is  very  valuable  in  completing  the  cure. 
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CHAPTER  XLIX. 

MEANS  OF  PRODUCING  INSENSIBILITY  TO  PAIN. 

History  down  to  the  Discovery  of  Nitrous  Oxide. 

History. — So  terrible  is  the  idea  of  the  surgeon's  knife,  that  it  cannot  be 
wondered  at  that  attempts  have  been  made,  at  various  times  since  surgery 
was  first  cultivated,  to  diminish  the  tortures  both  in  apprehension  and  reality 
which  it  inflicts.  Sir  James  Y.  Simpson  (Edin.  Jo  urn.  Med.  Sei.,  Dec.  1847  ; 
Obstetric  Works,  1856,  vol.  ii.)  brought  forward  quotations  from  Dioscorides, 
Pliny,  and  Apuleius,  authors  of  the  time  of  the  Koman  empire,  showing  that 
in  that  age  the  root  of  the  mandrake  (atropa  mandragora),  steeped  in  wine, 
was  given  to  cause  insensibility  (iroieiv  avatadrja'uw)  in  persons  who  were  to  be 
cut  or  cauterized ;  and  that  whilst  the  influence  of  this  remedy  lasted  a  limb 
might  be  cut  off  without  any  pain  or  sensation.  The  seeds  of  the  rocket 
(eruca)  infused  in  wine  were  taken,  according  to  Pliny,  by  criminals  about 
to  undergo  the  lash,  in  order  to  induce  a  certain  recklessness  or  hardihood 
of  feeling.  The  "  wine  mingled  with  myrrh,"  mentioned  in  Mark's  Gospel, 
chap,  xv.,  furnishes  an  instance  familiar  to  every  one.  Bang,  or  extract  of 
Indian  hemp,  is  now  employed  in  India  for  the  same  purpose,  and  was  used 
by  the  Chinese,  Egyptians,  and  Scythians  in  very  early  times.  The  famous 
confection  of  Hugo  di  Lucca,  composed  of  henbane,  opium,  mandragora, 
and  hemlock,  was  used  as  a  narcotic  vapor  to  alleviate  suffering  in  the 
twelfth  century.  Sir  James  Simpson  showed  that  the  inhalation  of  narcotic 
vapors  was  used  preparatory  to  surgical  operations  in  the  thirteenth  century. 
According  to  Dr.  Snow,  the  vapor  of  sulphuric  ether  was  probably  so  used 
at  Naples  by  Porta  in  the  sixteenth  century.  x 

The  modern  history  of  anaesthetics  may  be  said  to  begin  at  the  end  of  the 
eighteenth  century,  when  James  Moore,  house  surgeon  to  St.  George's  Hos- 
pital, introduced  a  plan  for  diminishing  the  sensibility  of  limbs  before 
amputation,  by  compressing  the  principal  nerves.  This  he  effected  by 
means  of  an  instrument  somewhat  resembling  Signoroni's  tourniquet,  con- 
sisting of  a  horseshoe-shaped  arch  of  steel,  with  a  pad  at  each  extremity,  and 
a  screw  to  act  upon  one  of  the  pads.  Moore  was  permitted  by  John  Hunter, 
in  1784,  to  try  his  plan  upon  a  patient  in  St.  George's  Hospital,  whose  leg, 
after  having  been  submitted  to  the  process,  was  cut  off  with  an  extremely 
small  amount  of  pain  (A  Method  of  Preventing  or  Diminishing  Pain  in 
Several  Operations  of  Surgery,  by  James  Moore,  Member  of  the  Surgeons' 
Company  of  London,  1784).  This  plan,  however,  was  soon  given  up,  as  not 
certain,  nor  without  disadvantages;  for  Malgaigne  (Operative  Surgery,  by 
Brittan,  p.  42),  who  attempted  by  this  means  to  benumb  a  patient's  leg, 
found  that  although  some  amount  of  insensibility  was  produced,  yet  that 
considerable  pain  was  caused  by  the  compressing  instruments. 

The  Introduction  of  Nitrous  Oxide  Gas. 

At  the  end  of  the  last  century,  the  brilliant  discoveries  of  oxygen  and 
other  gases  by  Priestley,  Black,  and  Cavendish,  created  a  new  branch  of 
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chemistry  called  pneumatic  chemistry,  and  this  in  turn  gave  rise  to  a  new 
branch  of  therapeutics  called  pneumatic  medicine,  whose  votaries  hoped  to 
cure  diseases,  and  especially  consumption,  by  the  inhalation  of  various  kinds 
of  gases.  A  "  Medical  Pneumatic  Institution  "  was  set  up  at  Clifton  by  Dr. 
Beddoes  ("A  Letter  to  Erasmus  Darwin,  M.D.,  on  a  New  Method  of  Treat- 
ing Pulmonary  Consumption,"  by  Thomas  Beddoes,  M.D.,  Bristol,  1793), 
with  huge  reservoirs  of  gases  for  the  use  of  patients.  Humphry  Davy,  just 
out  of  his  apprenticeship,  was  appointed  superintendent  in  1799  ;  his  experi- 
ments on  the  inhalation  of  nitrous  oxide  created  great  excitement ;  Coleridge, 
Southey,  Eickman,  Roget,  Boulton,  Watt,  Wedgewood,  and  others,  since 
distinguished  as  poets,  philosophers,  and  inventors,  made  proof  in  their  own 
persons  of  the  effects  of  the  intoxicating  gas ;  the  gaz  oxygenium  and  gaz 
acidum  carbonicum  were  introduced  into  the  catalogues  of  medicinal  drugs, 
and  it  was  hoped  that  we  were  in  possession  of  remedies,  simple  and  certain, 
for  almost  all  maladies.  Davy,  though  far  from  participating  in  the  san- 
guine dreams  of  Beddoes,  believed  it  possible  that  by  various  combinations 
of  carburetted  hydrogen  and  nitrous  oxide,  "  we  should  be  in  possession  of  a 
regular  series  of  exciting  and  depressing  powers,  applicable  to  every  devia- 
tion of  the  constitution  from  health."  But  experience  proved  the  fallacy  of 
these,  as  of  many  other  plausible  speculations.  In  the  course  of  his  experi- 
ments Davy  found  that  nitrous  oxide  relieved  him  from  headache  after  an 
intoxication  brought  on  by  drinking  a  bottle  of  wine  in  eight  minutes,  for 
the  purpose  of  comparing  the  effects  of  wine  with  those  of  the  gas ;  he  also 
found  that  it  mitigated  the  pain  of  cutting  a  wisdom  tooth ;  and  he  threw 
out  the  hint  that  as  it  appeared  "  capable  of  destroying  physical  pain,  so  it 
might  probably  be  used  with  advantage  during  surgical  operations"  (Memoir 
of  Sir  H.  Davy,  by  his  brother,  John  Davy,  M.D.,  London,  1839;  and  Re- 
searches, Chemical  and  Philosophical,  by  Humphry  Davy,  Supt.  of  the  Med. 
Pneumatic  Inst.,  London,  1800,  p.  465  et  seq.). 

There  was,  however,  no  established  or  systematic  use  of  this  anaesthetic 
until  the  year  1844,  when  Horace  Wells,  a  dentist  of  Hartford,  Conn.,  U.  S., 
acting  upon  Davy's  suggestion,  inhaled  the  nitrous  oxide  gas  himself  before 
one  of  his  teeth  was  extracted,  with  the  effect  of  producing  a  complete  uncon- 
sciousness of  pain,  and  also  administered  it  to  several  patients  with  the  same 
beneficial  results.  In  December  of  that  year  he  visited  Boston,  and  made 
public  trial  of  the  administration  of  the  gas,  before  the  Medical  College  of 
that  city.  But  this  experiment  failed  from  want  of  proper  management ; 
and  the  failure  subjected  Wells  to  so  great  an  amount  of  ridicule  that  he 
fell  sick  through  vexation,  retired  from  practice  as  a  dentist,  engaged  him- 
self in  stuffing  and  exhibiting  birds  and  in  the  sale  of  shower-baths ;  after- 
ward came  to  Europe  as  a  picture-dealer,  then  returned  to  America,  became 
more  and  more  unsettled  in  his  mind,  and  died  by  his  own  hand  in  January, 
1848.  The  use  of  this  gas  in  dentistry  was  recommended  in  America  in 
1863,  and  is  now  very  general.  It  is  made  by  heating  nitrate  of  ammonium 
to  460°-482°  F.,  the  gas  evolved  being  purified  by  passage  through  three 
Wolff's  bottles  containing  solution  of  ferrous  sulphate,  liq.  potassse,  and  pure 
water.  Manufacturers  sell  it  in  portable,  wrought-iron  bottles,  containing 
large  or  small  quantities  in  the  liquid  state.  The  gas  is  obtained  by  turning 
a  tap  into  which  a  pipe,  leading  to  an  India-rubber  reservoir,  has  been 
screwed.  From  the  reservoir  another  pipe  carries  the  gas  to  a  closely  fitting 
mask,  which  should  have  expiratory  valves.  The  reservoir  must  be  kept 
full  by  an  assistant,  unless  Clover's  apparatus,  which  the  administrator 
manages  with  his  foot,  is  used. 

Administration. — All  air  must  be  excluded,  and  the  patient  should 
not  be  made  to  breathe  the  same  gas  over  and  over.    In  thirty  seconds,  as  a 
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rule,  the  countenance  becomes  somewhat  livid  and  the  breathing  unnaturally 
deep  ;  in  one  minute  or  less  the  lividity  is  marked,  the  eyes  prominent,  the 
pupils  dilated,  the  lips  blue,  lax,  and  wet  with  saliva,  rendering  the  aspect 
very  ghastly  ;  the  breathing  is  stertorous  and  slow  ;  the  conjunctiva  insensi- 
tive, the  muscles  of  the  eyes  and  limbs,  especially  the  long  flexors  of  the 
fingers,  twitch  convulsively.  If  pushed  further,  the  pulse  becomes  irreg- 
ular, and  respiration  ceases,  the  patient  dying  of  asphyxia.  The  signs  of 
fitness  for  operation  are:  insensitive  conjunctiva,  the  commencement  of  ster- 
torous breathing,  and  the  occurrence  of  subsultus  tendinum  of  the  fingers. 
This  stage  is  generally  reached  in  one  minute,  insensibility  lasts  another 
minute,  and  in  a  third  the  patient  is  quite  conscious  again.  A  few  breaths 
of  air  bring  back  the  normal  color  to  the  cheek,  and,  if  necessary,  the 
anaesthesia  may  be  prolonged  by  repeated  alternations  of  gas  and  air. 
Insensibility  has  been  kept  up  for  forty  minutes  in  this  way,  and  in  New 
York  nitrous  oxide  is  used  by  some  for  major  operations.  Gas  probably 
acts  by  simple  asphyxia.  It  yields  no  oxygen  to  the  blood,  and  animals 
die  in  it  as  soon  as  in  nitrogen ;  anaesthesia  occurs  as  the  blood  becomes 
venous ;  if  twenty  to  forty  per  cent,  oxygen  is  given  with  it,  no  anaesthesia 
results;  to  obtain  this,  analysis  of  blood  shows  that  the  oxygen  in  the 
blood  must  be  reduced  to  three  to  four  per  cent.  Hydrogen  and  nitrogen 
are  said  to  produce  similar  effects,  but  no  exhilaration.  During  anaes- 
thesia, two-thirds  the  increased  amount  of  carbonic  acid  is  given  off,  and, 
if  allowed  to  escape  by  an  expiratory  valve,  only  the  nitrous  oxide  has 
to  be  eliminated  from  the  blood  to  bring  back  sensibility.  When  death  is 
produced  in  animals,  respiration  stops  before  the  heart,  unless  the  latter  is 
degenerate  and  its  right  ventricle  early  fails  to  drive  the  blood  through  the 
obstructed  pulmonary  circulation  and  becomes  over-distended  and  paralyzed. 

Excitement,  violent  laughing,  and  struggling  may  occur  in  the  early  stage 
of  the  administration  or  during  recovery,  but  are  apparently  not  due  to 
admixture  of  the  gas  with  air,  as  has  been  supposed.  Vomiting  after  the 
anaesthesia  is  rare,  headache  somewhat  more  common. 

If  a  gag  is  to  be  used,  insert  it  before  giving  the  gas,  having  a  string  tied 
to  it  and  hanging  out  beneath  the  mask,  for  several  cases  of  death  are 
reported  from  slipping  of  the  gag  and  its  impaction  in  the  glottis  ;  the  best 
gag  is  a  bit  of  wood  of  proper  length  hollowed  out  a  little  at  each  end. 
Very  few  deaths  have  occurred  from  other  causes,  and,  upon  the  whole, 
death  has  been  exceedingly  rare.  For  short  cases,  it  is  undoubtedly  the 
safest  anaesthetic. 

Introduction  of  Ether. 

In  1815  an  apparatus  for  giving  ether  vapor  was  figured  in  Nysten's  Dic- 
tionary; but  it  was  in  September,  1846,  that  ether  was  first  successfully 
employed  as  an  anaesthetic  during  surgical  operations.  The  honor  of  this 
practical  discovery  has  been  disputed  between  Dr.  Charles  T.  Jackson  and 
Mr.  W.  G.  T.  Morton,  of  Boston.  It  seems  that  Morton  was  a  kind  of  pupil 
of  Jackson.  The  idea  of  finding  some  means  of  extracting  teeth  without 
pain  occupied  the  attention  of  both.  Starting  from  the  fact  related  in 
Pereira's  Materia  Medica,  that  the  vapor  of  ether,  pure  or  medicated  with 
conium,  was  a  well-known  remedy1  in  asthma  and  whooping-cough,  and  that 
Jackson  himself  had  inhaled  it  to  relieve  the  irritation  caused  by  breathing 
chlorine  gas,  and  that  he  knew  the  use  of  chloric  ether  for  aching  teeth, 
there  seems  little  doubt  that  the  merit  of  suggesting  the  ether  vapor  as  an 

1  Short  Account  of  Different  Kinds  of  Airs  so  far  as  relates  to  their  Medicinal  Use, 
by  Richard  Pearson,  M.D.    Birmingham,  1795. 
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anaesthetic  belongs  to  Dr.  Jackson.  The  first  operation  was  the  extraction 
of  a  bicuspid  tooth  by  Morton,  at  19  Tremont's  Road,  Boston,  at  nine  in  the 
evening  of  September  30,  1846.  Thus  began  a  new  era  in  surgery.  On 
October  16th,  Morton  administered  ether  in  the  Massachusetts  General  Hos- 
pital, at  Boston,  to  a  patient  from  whom  Dr.  Warren  removed  a  tumor  in 
the  neck;  and  on  the  day  following  to  a  patient  from  whose  arm  a  tumor 
was  extirpa  ted  by  Dr.  G.  Hay  ward.  From  that  time  the  use  of  the  remedy 
spread  rapidly  in  all  directions. 

We  may  express  our  regret  at  some  of  the  proceedings  which  followed. 
Morton  set  up  the  claim  of  being  not  merely  the  first  to  administer  the  ether 
under  Dr.  Jackson's  orders  and  directions,  as  Dr.  Jackson  affirms,  but  of 
being  the  discoverer  of  the  idea.  Then  there  is  no  doubt  that  the  dis- 
covery was  patented,  and  that  the  right  to  use  it  was  the  subject  of  pecuniary 
bargainings  between  Jackson  and  Morton.  Dr.  Jackson  afterwards  can- 
celled the  patent  and  threw  the  thing  open  to  the  world.1 

From  America  the  news  of  the  discovery  was  conveyed  to  England  in  a 
communication  from  Dr.  Bigelow,  of  Boston,  to  Dr.  Francis  Boott  {Lancet, 
January  2,  1847,  and  all  medical  periodicals  of  that  year,  passim),  and  it 
was  received  most  cordially.  On  December  22,  1846,  Liston  tried  ether  in 
University  College  Hospital,  amputating  a  thigh  and  tearing  out  a  toe-nail 
painlessly.  In  less  than  a  fortnight  it  was  tried  by  almost  every  surgeon  in 
the  kingdom :  and  the  medical  periodicals  for  a  long  time  were  crowded 
with  instances  of  its  powers  in  alleviating  suffering,  and  with  descriptions  of 
various  apparatus  for  administering  the  vapor. 

Administration. — Ether  is  best  given  by  means  of  Clover's  apparatus. 
If  the  patient  is  nervous,  allow  him  to  breathe  a  few  times  through  the  mask 
only  ;  then  fit  on  the  India-rubber  bag  moderately  full  of  air,  and  let  him 
breathe  the  same  air  a  few  times  over,  with  the  indicator  at  "  no  ether." 
This  may  occupy  one-half  to  one  minute.  In  the  next  minute  or  two,  turn 
the  indicator  by  successive  short  moves  from  "no  ether"  to  "  full  ether," 
when  the  air  will  pass  entirely  through  the  ether-chamber,  and  keep  the 
mask  closely  applied.  When  anaesthesia  is  attained,  the  mask  may  be 
removed  from  time  to  time  (must  be  whenever  marked  blueness  of  face  is 
produced)  and  the  indicator  turned  to  midway  between  "full"  and  "no 
ether." 

Effects. — Ether  produces  effects  which  are  very  similar  to  those  of  chlor- 
oform, described  in  the  next  section.  It  is,  however,  a  much  less  pleasant 
anaesthetic  than  chloroform,  being  pungent  and  irritating  to  the  air-passages, 
causing  at  the  outset  a  sense  of  choking  or  suffocation,  prolonged  holding  of 
the  breath,  voluntary  struggles  and  endeavors  to  remove  the  mask — unless 
the  ether  be  turned  on  very  gradually. 

The  stage  of  excitement  and  violence  is  apt  to  be  more  marked  and  more 
prolonged  with  ether  than  with  chloroform  :  the  mask  should  be  kept  firmly 
applied  unless  blueness  indicate  the  need  for  a  breath  or  two  of  air.  Excite- 
ment is  most  marked  in  the  strong  and  athletic,  and  in  hard  drinkers ;  in 
drunkards  it  may  rarely  be  impossible  to  overcome  it  without  pushing  the 
anaesthetic  dangerously. 

Muscular  rigidity  is  more  persistent:  and  if  the  patient  is  kept  long  under, 
and  especially  if  exposed  to  cold,  troublesome  tremors  may  appear. 

1  Ether  and  Chloroform,  by  Henry  J.  Bigelow,  M.D.,  Boston,  1848.  See  A  Report 
of  the  Trustees  of  the  Massachusetts  General  Hospital,  with  a  History  of  the  Ether 
Discovery,  in  Littell's  Living  Age,  Boston,  March  18,  1848,  which  gives  Morton's 
version.  The  author  has  received,  on  the  other  side,  a  careful  statement  of  facts  and 
dates  from  Dr.  C.  T.  Jackson,  who  claims,  with  every  appearance  of  justice,  the  merit 
of  the  idea  of  employing  ether. 
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The  pulse  is  quickened  and  increased  in  force,  and  this  is  maintained  for 
a  long  time. 

After  the  early  sense  of  suffocation  is  over  the  respirations  are  quick  and 
become  gradually  slower;  if  the  ether  is  pushed  they  become  stertorous,  still 
slower,  more  shallow,  and  finally  cease — the  pulse  continuing  perhaps  for 
some  minutes  after  the  cessation  of  breathing.  Ether  apparently  acts  first 
as  a  stimulant,  later  as  a  direct  depressant  of  the  respiratory  centre ;  but  it 
is  a  stimulant  to  the  heart  and  vasomotor  centre,  markedly  raising  the  arte- 
rial pressure. 

Ether  produces  increased  secretion  of  mucus  from  the  membranes  over 
which  it  passes ;  in  prolonged  operations  the  filling  of  the  bronchi  may  cause 
much  lividity,  and  in  patients  already  subjects  of  bronchitis  and  emphysema 
may  ultimately  cause  death. 

The  early  unpleasantness  of  ether  may  be  got  over  by  first  administering 
gas  fully,  and  then  turning  on  the  ether,  as  can  be  done  by  Clover's  appa- 
ratus. This  seems  to  be  the  best  and  safest  mode  of  anaesthetizing  for  periods 
longer  than  a  few  minutes.  To  avoid  the  expense  of  gas,  sensation  may  be 
dulled  by  chloroform,  and  ether  then  used  ;  or  the  ether  may  be  very  gradu- 
ally turned  on. 

Being  a  cardiac  stimulant,  and  killing  only  through  the  respiration,  it  is 
much  safer  than  chloroform  ;  the  signs  of  approaching  death  by  asphyxia 
being  much  more  marked  than  those  of  death  by  cardiac  syncope. 

It  must  be  remembered  that  ether-vapor  is  highly  inflammable ;  it  should 
never  be  used  in  proximity  to  the  actual  cautery ;  and  in  operation  at  night, 
lights  must  be  kept  away  from  the  cone.  In  bronchitic  and  emphysematous 
patients  chloroform  is  preferable,  as  it  is  also  when  light  anaesthesia  must 
be  maintained  for  hours,  e.  g.,  in  renal  colic  or  compression  for  aneurism. 
Young  children  take  it  well,  but  up  to  ten  years  old  chloroform  seems 
equally  safe,  and  is  generally  given. 

Introduction  of  Chlokoform. 

Chloroform. — Brilliant  as  was  the  early  career  of  ether  it  was  destined 
soon  to  be  in  some  measure  eclipsed.  The  late  Sir  James  Y.  Simpson,  of 
-hidinburgh,  made  numerous  experiments  on  himself  and  friends  with  car- 
bonic chloride  (CC14),  acetone,  nitrous  ether,  and  other  substances,  in  the 
hope  of  discovering  an  anaesthetic  superior  to  ether.  At  last,  on  November 
4, 1847,  in  company  with  Drs.  Keith  and  Matthews  Duncan,  he  tried  chloro- 
form (CHC13) — an  agent  which  was  immeasurably  more  pleasant  to  take 
than  ether,  which  acted  more  rapidly  when  each  was  given  upon  lint,  and, 
upon  the  whole,  caused  less  excitement  and  rigidity.  It  speedily  replaced 
ether,  and  is  to  this  day  the  anaesthetic  of  Edinburgh  ;  but  elsewhere  ether 
has  regained  the  first  position,  having  proved  itself  decidedly  the  safer. 

Chloroform  had  been  investigated  some  time  before  by  Flourens  and 
Glover,  and  it  was  recommended  to  Sir  James  by  Mr.  Waldie,  of  Liverpool 
(Lancet,  1847,  vol.  ii.  pp.  631,  687).  Moreover,  in  the  summer  of  1847, 
Michael  C.  Furnell — then  a  student  at  St.  Bartholomew's  Hospital,  now 
Principal  of  the  Medical  College,  Madras — was  residing  in  the  house  of  Bell 
&  Co.,  of  Oxford  Street,  to  perfect  himself  in  practical  pharmacy.  Excited 
by  the  recent  discovery  of  ether,  he  made  many  experiments  on  the  different 
varieties  of  inhaler.  One  day,  whilst  looking  for  sulphuric  ether,  he  found 
a  dusty  bottle  labelled  "  chloric  ether."  He  boldly  experimented  on  him- 
self, and  inhaled  some  of  this  liquid,  which  produced  a  certain  amount  of 
insensibility  without  the  suffocating  irritation  and  choking  caused  by  sul- 
phuric ether.    He  communicated  his  observation  to  Holmes  Coote,  who  was 


848      MEANS   OF   PKODUCING   INSENSIBILITY   TO  PAIN. 


looking  out  for  something  less  irritating  than  sulphuric  ether,  and  Coote 
used  it  during  several  operations  performed  by  Lawrence  in  the  summer  of 
1847.  Bat  Simpson  not  only  discovered  but  investigated  the  properties  of 
chloroform, published  his  discoveries,  and  established  its  use;  whilst  Furnell, 
Lawrence,  and  Coote  simply  observed  the  anaesthetic  value  of  chloric  ether, 
and,  not  knowing  that  chloric  ether  was  an  alcoholic  solution  of  chloroform, 
allowed  the  perfect  discovery  to  slip  from  their  grasp  {Med.  Times  and  Gaz., 
1875,  vol.  i.  p.  586).  It  is  mentioned  by  Dr.  Sansom  (  On  Chloroform,  1865, 
p.  7)  that  in  the  neighborhood  of  the  North  Cape  of  Norway,  a  bag  of  white 
ants  (which  contain  formic  acid)  was  in  old  times  boiled  in  a  spirit  distilled 
from  parsnips,  used  by  the  peasantry  as  an  intoxicating  liquid,  and  produced 
anaesthesia  so  complete  that  operations  were  performed  without  pain  under 
its  influence.  The  surgeons  who  first  performed  operations  with  the  aid 
of  pure  chloroform  were  Dr.  Miller  (Principles  of  Surgery,  vol.  ii.  p.  756) 
and  Dr.  Duncan,  at  the  Royal  Infirmary  of  Edinburgh,  early  in  November, 
1847. 

We  must  refer  to  works  on  materia  medica  and  chemistry  for  an  account 
of  the  composition  and  manufacture.  But,  as  every  one  who  uses  it  ought 
to  know  good  from  bad,  we  may  say  that  pure  chloroform  is  a  dense,  color- 
less liquid,  having  a  specific  gravity,  when  quite  pure,  of  from  1.480-1.5. 
It  is  exceedingly  volatile  at  all  temperatures,  and  boils  at  about  140°  F. 
Atmospheric  air  at  the  temperature  of  40°  F.  can  retain  six  per  cent,  of 
chloroform  vapor,  and  at  60°  twelve  per  cent.  It  has  an  agreeable,  sweet, 
fruity  smell  and  taste,  and  if  poured  on  a  piece  of  blotting-paper  and  evapo- 
rated, ought  to  leave  no  oily  empyreumatic  smell  behind.  Chloroform  is 
almost  incombustible,  thus  offering  an  advantageous  contrast  to  ether,  from 
the  explosion  of  which  during  administration  at  least  one  serious  accident 
has  happened  (Med.  Gaz.,  Sept.  20,  1850). 

The  impurities  to.  which  chloroform  is  liable  are :  (1)  Alcohol  and  ether, 
which  are  innocuous,  but  impair  its  strength.  (2)  Methyl  compounds,  if 
prepared  from  methylated  instead  of  rectified  spirit,  from  motives  of  false 
economy  ;  these  produce  headache,  nausea,  and  prostration.  And  (3)  chlo- 
rine, which,  from  its  irritating  and  suffocating  effects  upon  the  lungs,  is  highly 
dangerous.  Strong  sulphuric  acid  and  dry  chloride  of  zinc  produce  a  black 
precipitate  when  mixed  with  methylated  chloroform ;  and  nitrate  of  silver 
precipitates  the  white  chloride  of  silver  when  added  to  chloroform  containing 
hydrochloric  acid  or  free  chlorine.  The  latter  is  detected  also  by  its  odor, 
and  its  bleaching  effects  upon  litmus-paper. 

Effects  on  the  Animal  Economy. — The  following  remarks  upon  chloro- 
form may,  with  the  exceptions  before  noted,  be  taken  as  applying  equally  to 
ether : 

The  vapor  of  the  anaesthetic  is  received  into  the  lungs,  absorbed  into 
the  blood,  and  conveyed  to  the  nervous  centres,  upon  which  it  soon  pro- 
duces very  marked  effects.  Three  stages  of  anaesthesia  are  spoken  of: 
(1)  excitement;  (2)  unconsciousness;  (3)  profound  narcosis  or  coma;  and 
certain  symptoms  are  described  as  characteristic  of  each  stage,  but  many 
variations  occur,  and  no  line  can  be  drawn  between  the  stages. 

In  the  stage  of  excitement,  at  first,  the  current  of  ideas  is  vivid  and  not 
quite  under  control ;  there  is  consciousness  of  all  that  is  going  on,  and  pain 
is  severely  felt.  If  the  vapor  is  too  strong,  or  pushed  too  quickly,  the 
patient  gasps,  and  there  is  cough  or  spasm  of  the  glottis,  with  crowing 
breathing,  or,  very  rarely,  cessation  of  respiration.  Respiration  is  rather 
quicker  than  normal,  but  it  soon  becomes  slower.  The  pulse  is  quickened 
and  perhaps  strengthened,  but  after  the  first  thirty  seconds  there  is  a  pro- 
gressive lowering  of  the  arterial  pressure  (Rep.  of  Chloroform  Com.,  Trans. 
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Med.-Chw.8oe.,  vol.  xlvii.),  due  apparently  to  paresis  of  the  vasomotor  cen- 
tre, and  to  direct  depressing  action  upon  the  heart  (if  sufficiently  concen- 
trated, chloroform  vapor  instantly  destroys  contractility  of  the  heart-muscle). 
Soon  consciousness  becomes  imperfect,  and  the  patient  becomes  more  and 
more  drowsy,  but  all  reflex  movements  persist.  All  varieties  of  intoxication 
may  be  displayed,  according  to  the  patient's  mental  peculiarities.  One  man 
is  noisy  and  struggles  violently,  another  sings  or  laughs  at  jokes  of  his  own 
making,  and  women  frequently  weep  and  appeal  to  their  mothers.  But 
these  phenomena  are  by  no  means  universal,  and  are  generally  of  short 
duration.  During  the  struggle  the  pupil  is  generally  large.  The  occurrence 
of  these  movements  is  a  sigo  that  consciousness  is  close  at  hand  ;  they  often 
cease  quite  suddenly,  and  the  first  stage  passes  into  the  second,  inhalation 
being  continued.  Vomiting  sometimes  occurs  during  this  stage;  a  little 
careful  pushing  of  the  anaesthetic  may  check  it,  as  it  does  not  happen  in  the 
second  stage. 

In  the  stage  of  unconsciousness  there  is  profound  sleep;  all  voluntary 
motion  is  at  a  standstill,  and  the  limbs  hang  limp,  and  drop  like  lead  when 
raised.  Reflex  movements  persist  longer  than  the  voluntary,  but  soon  they 
too  almost  all  disappear;  the  conjunctiva  is  quite  insensitive,  and  pinching 
the  inner  side  of  the  thigh  (often  a  better  test  than  touching  the  conjunctiva, 
especially  in  children)  provokes  no  action.  The  eye  is  suffused  and  turned  up, 
and  the  pupil  is  contracted.  The  breathing  is  slow  and  deep,  as  in  natural  sleep. 
The  pulse  should  be  of  about  normal  frequency,  and  is  more  or  less  weakened. 
This  is  the  stage  in  which  all  ordinary  surgical  operations  are  performed. 

The  stage  of  deep  narcosis  is  entered  if  the  anaesthetic  is  pushed  further. 
The  pupil  now  dilates,  perhaps  suddenly  and  fully.  Respiration  becomes 
shallower,  irregular,  and  infrequent,  and  may  finally  cease.  The  pulse  be- 
comes rapid,  weak,  irregular  and  intermittent.  This  is  a  stage  of  great 
danger,  and  should  rarely  be  entered  upon. 

In  the  second  stage  the  matrices  of  the  nails,  the  region  of  the  anus,  and 
the  skin  of  the  organs  of  generation  retain  their  sensitiveness,  and  reflex 
movements  occur  when  they  are  irritated.  To  prevent  them  it  may  be 
necessary  to  enter  the  third  stage,  and  this  explains  the  frequency  with  which 
death  has  occurred  during  anaesthesia  for  such  trifling  operations  as  those  for 
phimosis,  evulsion  of  toe-nails,  piles,  etc. 

It  seems  that  chloroform,  like  ether,  acts  chiefly  upon  the  central  nervous 
system.  The  brain  is  distinctly  anaemic  during  anaesthesia.  According  to 
Flourens,  the  nerve-centres  are  involved  in  the  following  order :  the  cere- 
brum, the  sensory  tracts  of  the  cord,  the  motor  tracts  of  the  cord,  the  sensory 
tracts  of  the  medulla,  the  motor  tracts  of  the  medulla — when  stimuli  fail  to 
excite  these  latter,  the  animal  dies  from  asphyxia.  The  peripheral  nerves 
are  very  slightly  affected. 

Chloroform,  like  ether,  at  first  stimulates  the  respiratory  centre,  but  very 
soon  depresses  it.  The  drug  may  at  first  stimulate  and  then  paralyze  the 
depressor  centre,  thus  accounting  for  variations  in  pulse-rate  ;  after  the  first 
half  minute  it  weakens  the  vaso-motor  centre,  and  thus  lowers  the  arterial 
pressure,  which  effect  is  much  increased  by  its  direct  paralyzant  action  upon 
the  heart.  In  these  actions  upon  the  vascular  nervous  system  it  differs  from 
ether,  which,  for  a  long  time  at  all  events,  is  a  stimulant  of  all  these  parts. 

Administration. — The  most  common  way  of  giving  chloroform  is  by 
means  of  a  bit  of  lint  or  a  handkerchief ;  it  is  by  far  the  simplest  method, 
and  probably  as  safe  as  any  apparatus — for  no  apparatus  can  do  away  with 
the  necessity  for  care  and  common  sense.  But  it  is  somewhat  wasteful  of 
the  vapor.  The  corner  of  a  stiffish  towel  puckered  up  over  the  nose  while 
the  point  lies  over  the  chin  makes  an  excellent  close-fitting  inhaler.  Skinner 
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introduced  a  pear-shaped  wire  ring,  shaped  to  fit  over  the  mouth  and  nose, 
on  to  which  two  bits  of  wire  are  hinged ;  these  can  be  raised  and  jointed 
together  so  as  to  form  a  support  for  a  low  tent  of  flannel ;  a  bit  of  bent  wire 
is  soldered  to  the  narrow  end  of  the  pear  by  way  of  a  handle.  This  can 
hardly  be  called  an  "  apparatus ; "  it  is  merely  a  frame  to  support  the  lint, 
which  acts  very  much  better  than  the  fingers,  and  fits  well  in  the  breast- 
pocket. The  chief  fault  in  the  method  of  giving  chloroform  on  a  bit  of  lint 
is  that  the  quantity  present  in  the  air  inhaled  is  very  variable — reaching  its 
maximum  just  after,  its  minimum  just  before,  a  fresh  addition.  This  may 
be  remedied  by  allowing  a  drop  to  fall  every  few  seconds  on  a  single  laver  of 
lint  or  other  material  held  over  the  mouth  and  nose  (Lister).  Lister  has 
shown  that  air  passing  by  lint  upon  which  chloroform  has  been  poured  con- 
tains much  less  than  the  three  and  a  half  per  cent,  of  the  anaesthetic  found 
to  be  safe  by  the  Committee  of  the  iloyal  Med.  and  Chir.  Soc.  The  chloro- 
form must  not  touch  the  lips  or  skin,  or  it  will  blister  the  face,  and  in  young 
children  and  thin-skinned  women  it  is  well  to  put  a  little  vaseline  on  the 
cheeks,  lips,  and  nose. 

Many  inhalers  have  been  invented  ;  if  the  valves  work  well,  they  save 
chloroform  and  regulate  the  dose.  In  time  of  war  the  husbanding  of 
chloroform  may  be  very  important ;  otherwise,  apparatus  is  rarely  used. 

Junker's  inhaler  is  the  best.  It  consists  of  a  bottle  of  chloroform  through 
which  air  is  driven  by  a  Higginson's  syringe ;  thence  it  is  led  by  a  flexible  tube 
to  a  closely  fitting  face-piece.  But  for  this  a  more  or  less  curved  tube  may  be 
substituted,  which  can  be  passed  through  either  nostril  or  the  mouth  into  the 
pharynx,  just  above  the  glottis,  and  it  thus  forms  a  very  valuable  means  of 
maintaining  anesthesia  during  operations  upon  the  mouth  or  nose. 

The  anaesthetist  generally  stands  above  the  patient's  head :  it  is  easy  in  this 
position  to  hold  the  lint  or  apparatus  in  position  and  to  keep  a  finger  upon  a 
temporal  artery,  whilst  at  the  same  time  the  eye  notes  the  color,  etc.,  of  the 
face  and  the  frequency  and  depth  of  the  respirations,  and  the  ear  listens  for  the 
respiratory  sounds.  This  is  highly  necessary,  for  the  respiratory  movements 
may  continue  in  spasm  of  the  glottis  for  some  time  after  air  has  ceased  to  enter. 
Noisy,  somewhat  crowing  breathing  from  slight  spasm  shows  that  the  vapor 
is  being  given  too  fast ;  it  is  relieved  by  diluting  the  vapor  a  little  and 
raising  the  chin  strongly  ;  the  effect  of  the  latter  movement  may  be  increased 
by  pushing  the  condyles  of  the  jaw  forwards  on  to  the  articular  eminences 
by  a  finger  behind  each  angle,  the  base  of  the  tongue  being  thus  dragged 
forwards.  Dyspnoea  from  the  accumulation  of  mucus  at  the  back  of  the 
throat  may  be  relieved  by  opening  the  mouth  wide  with  tongue  forceps  and 
thus  exciting  swallowing,  by  sharply  compressing  the  thorax  at  the  end  of 
expiration,  or  by  wiping  out  the  fauces. 

It  is  best  to  keep  the  face  well  turned  to  one  or  other  side,  as  the  tongue 
then  does  not  tend  to  fall  back  over  the  glottis,  and  saliva  runs  out  at  the 
angle  of  the  mouth  instead  of  collecting  in  the  throat  and  requiring  to  be 
swallowed. 

The  state  of  the  pupil  should  be  examined  from  time  to  time :  with  ether 
and  chloroform  it  should  be  kept  well  contracted,  and  the  conjunctiva 
should,  of  course,  be  insensitive.  In  children  the  pupils  sometimes  do  not 
contract  well :  too  much  reliance  is  never  to  be  placed  upon  their  condition. 

No  more  of  the  anaesthetic  than  is  absolutely  necessary  should.be  given: 
after  the  incisions  through  the  skin  have  been  made,  a  very  much  smaller 
quantity  suffices  to  keep  the  patient  insensitive;  returning  reflexes,  signs  of 
pain,  etc.,  will  warn  the  administrator  to  increase  the  dose. 

Noise  and  violence  in  the  stage  of  excitement  should  cause  no  alarm,  the 
anaesthetist  must  push  the  anaesthetic  whilst  assistants  restrain  the  movements 
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of  the  limbs.  If  the  breath  is  long  held  the  first  deep  inspiration  should  be 
of  air  only,  lest  spasm  be  caused. 

If  signs  of  vomiting  are  noticed,  push  the  anaesthetic  a  little;  it  will  not 
occur  if  the  second  stage  is  reached.  If  it  come  on,  see  that  the  head  is 
turned  well  to  one  side  and  that  the  vomit  escapes  freely;  solid  or  semi-solid 
masses  may  require  removal  by  the  finger.  Once  the  mouth  is  cleared,  go 
on  with  the  anaesthetic.  Sometimes  vomiting  is  most  troublesome  and  per- 
sistent, rendering  it  almost  impossible  to  reach  the  second  stage. 

The  surgeon  should  not  begin  till  the  patient  is  fully  under ;  and  this  is 
perhaps  most  important  in  cases  of  weak  heart,  in  which  sudden,  unlooked- 
for  pain  may  cause  cardiac  syncope. 

There  should  be  no  hurry,  no  undue  pushing  of  the  anaesthetic;  at  the  same 
time,  timidity  must  be  avoided.  With  gas  a  patient  is  generally  under  in 
one  minute ;  with  gas  and  ether  in  two  to  three  minutes ;  with  plain  ether  in 
Clover's  apparatus  in  four  minutes,  and  with  chloroform  in  three  to  eight. 
Some  patients  take  a  larger  quantity  of  the  anaesthetic  than  others ;  rare 
cases  have  been  reported  in  which  anaesthesia  could  not  be  induced.  It  is 
impossible,  therefore,  to  speak  of  a  safe  or  a  fatal  dose. 

General  Points  in  the  Administration  of  Anaesthetics.  —  The 
management  of  an  anaesthetic  should  be  committed  to  one  competent  person, 
who  should  have  nothing  else  to  do.  If  a  woman  is  to  be  anaesthetized  by  a 
man,  a  third  person  should  always  be  present.  The  best  time  is  from  8  to 
10  a.m.  No  meal  so  heavy  as  breakfast  should  be  taken  within  eight  hours 
of  the  time,  but  three  hours  before,  the  patient  may  have  a  cup  of  soup  or 
beef-tea.  It  is  well  always  to  feel  the  pulse,  listen  to  the  heart-sounds,  and 
ask  whether  there  is  or  has  been  any  lung-trouble,  before  commencing: 
information  inciting  to  extra  caution  may  thus  be  gained.  If  the  heart- 
action  is  very  weak,  it  is  well  to  give  a  little  brandy  or  ammonia  ten  minutes 
or  so  before  the  anaesthetic,  especially  if  this  must  be  chloroform.  Always  ask 
to  look  into  the  patient's  mouth,  and  if  you  see  false  teeth  or  any  other  foreign 
body,  ask  for  its  removal :  if  nothing  is  seen,  no  harm  has  been  done.  See 
that  the  upper  part  of  the  chest  may  be  easily  exposed,  and  that  nothing 
tight  remains  around  the  neck,  thorax,  or  abdomen ;  no  garments  should 
remain  on  which  would  interfere  with  artificial  respiration,  should  it  be 
necessary.  During  the  administration  watch  that  no  one  leaning  over 
presses  on  the  abdomen  or  thorax.  The  recumbent  position  is  the  safest, 
and  it  is  dangerous  suddenly  to  raise  the  head  considerably,  especially  with 
chloroform  and  when  the  pulse  is  weak. 

Causes  of  Death  and  Signs  of  Danger. — Anaesthetics  may  be  divided 
into  two  classes:  those  which  produce  death  through  the  respiration  only, 
viz.,  nitrous  oxide  and  ether  ;  and  those  which  may  cause  death,  by  inducing 
cessation  either  of  respiration  or  of  heart-action,  or  both,  viz.,  chloroform, 
bichloride  of  methylene,  and  other  chlorine  and  bromine  substitution- 
products. 

Death  from  asphyxia  may  be  produced  by  an  anaesthetic :  1st,  by  its 
administration  in  excessive  quantity,  oxygen  being  more  or  less  completely 
excluded  for  a  considerable  time;  2d,  by  the  production  of  a  spasm  of  the 
glottis;  3d,  by  depressing  the  respiratory  centre  in  the  medulla  and  stop- 
ping the  reflex  act  of  inspiration. 

In  the  case  of  spasm  of  the  glottis  the  symptoms  may  come  on  suddenly 
and  be  very  marked — ineffectual  efforts  to  expand  the  chest,  lividity  of  the 
head  and  neck,  turgid  veins,  prominent  eyes,  dilated  pupils,  and  convulsive 
struggles.  But,  more  commonly,  increasing  lividity  and  more  or  less  gradual 
cessation  of  the  respiratory  movements,  with  dilating  pupil,  are  the  signs  of 
approaching  asphyxia ;  the  movements  may  go  on  for  some  time  after  air 
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has  ceased  to  enter — whence  the  necessity  for  carefully  listening  to  the 
breath-sounds.  Death  during  anaesthesia  may  occur  from  asphyxia  produced 
by  closure  of  the  air-passages  by  some  foreign  body,  e.  g.,  a  tooth-plate,  a  piece 
of  tumor,  flesh,  etc.,  detached  in  operations  about  mouth  or  nose,  blood 
entering  the  trachea,  or  a  clot  forming  gradually  over  the  glottis.  The 
symptoms  of  this  come  on  suddenty,  and  their  cause  in  operations  likely  to 
be  complicated  by  them  is  generally  at  once  suspected.  But  a  clot  may  fill 
the  pharynx  so  gradually  as  to  cause  death  without  any  symptoms  other 
than  that  of  cessation  of  breathing.  In  these  cases  the  pulse  continues  after 
cessation  of  respiration.  Post  mortem,  distention  of  the  right  heart  would 
be  found. 

Treatment. — In  all  cases  of  sudden  onset  the  mouth  must  be  opened 
widely  and  the  tongue  dragged  forcibly  forward  first ;  and,  especially  in 
those  in  which  there  is  any  reason  to  think  that  a  foreign  body  may  be 
closing  the  glottis,  pass  a  finger  into  the  pharynx  and  endeavor  to  feel  and 
remove  any  obstacle.  This  failing,  there  may  be  time  to  let  the  head  hang 
down  and  forcibly  to  compress  the  chest,  with  the  idea  of  displacing  the 
body  by  gravity  and  by  expiration.  But  few  moments  can  be  given  to 
experiments  of  this  kind  ;  if  they  do  not  at  once  afford  relief  the  larynx  or 
trachea  must  be  opened. 

In  the  cases  of  gradual  onset,  having  seen  that  the  pharynx  is  clear  of 
mucus  or  blood  if  there  is  any  reason  to  suspect  its  presence,  draw  the 
patient  up  till  the  head  hangs  down  over  the  end  of  the  table  (or  drag  the 
shoulders  to  the  side  of  a  bedstead)  and  perform  Silvester's  artificial  respi- 
ration. As  adjuncts,  open  doors  and  windows,  and  dash  cold  water  on  the 
face,  neck,  and  upper  part  of  chest;  hold  a  broken  nitrite  of  arnyl  capsule 
in  front  of  the  nose;  and,  if  a  battery  be  at  baud,  pass  gentle  currents  along 
the  phrenic  from  one  pole  on  the  neck  to  the  other  at  the  epigastrium. 

Death  from  cardiac  syncope  or  paralysis  of  the  heart.  In  this  the  face 
suddenly  becomes  deadly  pale,  the  pulse  is  missed  at  the  wrist,  the  heart- 
impulse  cannot  be  felt  nor  its  sounds  heard,  breathing  continues  slowly  and 
gaspingly  for  half  a  minute  or  more,  and  then  all  is  over.  This  is  the  way 
in  which  chloroform  generally  kills  in  man — suddenly,  with  little  or  no 
warning.  The  anaesthetic  is  breathed  freely  till  the  pulse  stops,  even  after 
it ;  there  is  no  lividity,  no  struggling. 

It  has  been  suggested  that  in  some  cases  the  chloroform  was  impure,  iu 
others  that  its  administration  was  hurried  and  careless,  which  is  doubtless 
true.  In  animals  it  is  found  that  when  the  vapor  is  very  dilute  and  the 
inhalation  prolonged  death  occurs  from  asphyxia;  when  more  concentrated, 
both  respiration  and  card-iac  action  are  markedly  depressed ;  and  if  still 
stronger  the  heart  is  arrested  in  diastole  (p.  849).  It  is  "  pushing  the  anaes- 
thetic," or  giving  a  strong  vapor  rapidly,  which  is  to  be  avoided.  Inspira- 
tion of  air  containing  more  than  three  and  one-half  to  four  and  one-half  per 
cent  is  dangerous ;  and  to  render  the  percentage  constant  Lister's  drop 
method  should  be  adopted. 

Treatment. — These  cases  are  very  hopeless ;  indeed,  there  is  probably 
no  chance  if  the  heart  has  really  stopped.  Artificial  respiration  must  be 
begun  immediately,  free  access  of  air  permitted,  and  nitrite  of  amyl  inhaled; 
the  head  should  be  allowed  to  hang  down,  and  the  legs  should  be  raised, 
blood  to  the  brain  being  probably  the  best  cardiac  stimulant.  Sponges 
wrung  out  of  hot  water  should  be  applied  to  the  prsecardia.  Puncture  of 
the  left  ventricle  with  needles,  or  the  passage  of  an  electric  current  from  an 
electrode  over  the  cardiac  area  to  a  needle  in  the  heart-substance,  has  not 
yet  saved  a  life. 

There  is  no  peculiar  post-mortem  appearance  to  be  found  in  the  victims 
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of  chloroform ;  the  heart  is  diastolic  and  is  often  fatty,  but  by  no  means 
always.  If  it  be  fatty,  no  doubt  less  chloroform  will  be  required  to  stop  it 
than  if  healthy  :  but  much  chloroform  will  stop  the  healthiest  heart.  Chloro- 
form should  always  be  given  as  if  it  were  certain  that  the  heart  is  diseased. 
In  some  cases  where  every  care  has  been  taken  and  the  heart  is  found 
healthy,  it  is  possible  that  the  patient  was  the  victim  of  idiosyncrasy. 

Mixed  cases  occur  in  protracted  inhalations  in  which  the  breathing  is 
slow,  or  shallow,  quick  and  irregular,  the  pupil  dilating,  and  the  pulse  feeble 
or  intermittent.  Removal  of  chloroform,  plenty  of  fresh  air,  stimulants  by 
mouth,  rectum,  or  subcutaneously,  will  form  the  treatment. 

After-effects. — The  smell  and  taste  of  the  anaesthetic  and  eructations 
flavored  by  it  sometimes  persist  for  many  hours,  especially  after  ether. 
Headache,  nausea,  and  giddiness  not  uncommonly  remain  until  the  patient 
has  had  some  natural  sleep.  Hiccough  may  be  very  troublesome  and  is 
generally  relieved  by  a  cup  of  strong  coffee  or  green  tea.  Sometimes  vomit- 
ing and  retching  continue  so  long  and  so  severely  that  life  is  endangered. 
Abstinence  from  food  beforehand  will  diminish,  but  not  always  prevent,  the 
vomiting,  which  is  probably  the  result  of  brain  disturbance.  The  less  the 
patient  is  moved  about  after  the  operation  the  better ;  the  eyes  should  be 
kept  closed,  as  looking  about  brings  on  giddiness.  If  natural  sleep  succeed 
anaesthesia,  vomiting  is  less  likely  to  occur.  The  treatment  of  vomiting  con- 
sists, at  first,  in  giving  complete  rest  to  the  stomach — stimulants,  if  required, 
being  administered  per  rectum,  or  subcutaneously  ;  should  this  fail  after  three 
or  four  hours'  trial,  ice  may  be  sucked  and  small  pieces  swallowed  ;  small  doses 
of  iced  soda  and  brandy  or  iced  champagne  may  be  given ;  or  a  small  cup 
of  very  strong  coffee  containing  pot.  brom.  grs.  xxx.  or  small  doses  of  dilute 
hydrocyanic  acid.  A  mustard  poultice  to  the  epigastrium  is  sometimes 
useful.  After  many  hours  of  vomiting,  all  the  above  fluids  being  returned, 
the  stomach  will  sometimes  retain  a  little  solid  food — chicken  or  boiled  fish 
— and  trouble  will  be  at  an  end.  Meanwhile,  if  the  patient  be  feeble, 
nutrient  and  stimulant  enemata  must  be  given  regularly. 

In  old  emphysematous  subjects,  perhaps  at  the  time  bronchitic,  severe 
bronchitis  may  be  induced  and  occasionally  it  proves  fatal.  This  is  generally 
a  result  of  ether ;  but  exposure  to  cold  and  spray  are  not  without  their 
effect. 

Uses. — To  prevent  pain  and  to  relax  or  prevent  muscular  contraction. 
An  anaesthetic  should  be  given  whenever  the  pain  of  an  operation  or  manipu- 
lation is  likely  to  be  severe,  or  whenever  the  resistance,  voluntary  or  in- 
voluntary, of  the  patient  prevents  the  surgeon  from  carrying  out  his  wishes 
— especiall}T  in  the  case  of  children.  It  is  invaluable  in  the  reduction  of 
dislocations,  the  setting  of  fractures,  the  reduction  of  hernia,  the  passage  of 
instruments  through  tight  strictures.  It  lessens  the  shock  of  operations; 
for  though  the  loss  of  blood  and  section  of  nerves  produce  their  effect  upon 
the  narcotized  subject,  the  force  formerly  wasted  in  efforts  at  self-control  or 
in  agonized  cries  and  struggles  is  now  saved,  and  the  depressing  effect  of 
simple  suffering  is  avoided.  Occasionally  it  facilitates  the  detection  of 
feigned  disease. 

Applicability. — Patients  constantly  ask  whether  they  are  fit  subjects 
for  an  ana3sthetic,  and  the  answer  is  "  Certainly,  if  you  are  fit  for  an  opera- 
tion "  (Bailey).  Fat,  flabby,  pasty-looking  people,  over  thirty-five,  and  with 
weak  pulses  should  be  looked  upon  with  suspicion.  Drunkards  and  intem- 
perate people  bear  chloroform  badly.  Epileptics  may  have  fits  induced  by 
the  inhalation;  and  it  is  said  that,  in  epilepsy  and  chronic  Bright's,  convul- 
sions, stertorous  breathing,  lividity,  and  coma  may  be  brought  on.  Heart 
disease  of  any  kind,  but  especially  degenerative,  indicates  necessity  for 
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unusual  caution  and  the  employment  of  ether — e.  g.,  when  faintings  or  angina 
have  been  frequent,  with  dyspnoea,  feeble  and  intermittent  pulse,  calcified 
arteries  and  arcus  senilis.  In  bad  bronchitis,  with  or  without  emphysema, 
no  anaesthetic  may  be  safe,  least  of  all  ether ;  and  great  caution  is  necessary 
in  cases  of  extensive  effusion  into  either  pleura  or  pericardium. 

It  is  very  desirable  to  avoid  vomiting  in  certain  operations,  e.  g.,  extrac- 
tion of  the  lens — lest  straining  cause  escape  of  the  vitreous — and  abdominal 
sections.  It  is  probable  that  the  former  operation  will  now  be  performed 
under  local  anaesthesia  from  cocaine.  In  the  latter  but  a  very  small  quantity 
of  the  anaesthetic  is  required  after  the  abdomen  is  opened.  Braine  speaks 
of  patients  looking  about  and  answering  questions,  unconscious  that  the  sur- 
geon was  breaking  down  adhesions  about  an  ovarian  cyst. 

No  anaesthetic  should  ever  be  administered  by  any  one  to  himself. 

Mesmerism. 

"The  Introduction  of  Mesmerism  into  the  Hospitals  of  India  in  1852," 
by  Dr.  Esdaile,  is  an  extremely  interesting  pamphlet,  detailing  how  this 
surgeon,  by  means  of  certain  passes,  induced  a  state  of  insensibility  in  a 
large  number  of  natives,  and  performed  upon  them  some  of  the  most  painful 
operations  of  surgery.  Each  patient  as  he  came  in  was  placed  under  the 
care  of  one  of  the  native  hospital  officials,  Avho  made  the  passes  over  him 
several  times  a  day.  Sooner  or  later,  at  once  or  after  some  days,  the 
mesmeric  sleep  was  induced  in  all  cases,  and  deepened  each  time  that  it  was 
induced;  then  Esdaile  operated,  the  patient  slept  for  several  hours,  and 
usually  woke  free  from  pain  ;  if  not,  he  was  again  put  to  sleep.  There  was 
no  vomiting,  and  the  patient  could  be  waked  for  food  as  often  as  neces- 
sary. The  wTay  in  which  this  state  is  produced  is  quite  unknown  :  it  has 
obvious  advantages  over  ordinary  anaesthetics,  but  success  such  as  Esdaile's 
in  inducing  the  mesmeric  state  has  never  been  met  with  here,  and  a  person 
susceptible  of  it  is  literally  at  the  mercy  of  any  one  who  can  induce  it. 

Means  of  Producing  Local  Anaesthesia. 

An  agent  which  would  produce  perfect  insensibility  of  a  part,  whilst 
leaving  the  brain  in  possession  of  its  faculties,  would  obviously  be  most  valu- 
able. Sir  J.  Simpson's  experiments  showed  that  reputed  anodynes,  such  as 
opium,  belladonna,  Indian  hemp,  and  aconite,  wThen  applied  to  unbroken 
skin,  produce  so  slight  an  effect  that  no  cutting  operation  could  be  painlessly 
done.  Both  the  above  and  the  vapor  of  chloroform  act  more  powerfully 
when  applied  to  ulcers,  often  allaying  the  pain  these  cause. 

Our  means  of  producing  local  anaesthesia  are  two:  cold  and  hydrochlorate 
of  cocaine — and  the  cold  is  produced  by  ice  and  salt,  or  by  the  evaporation 
of  ether. 

Ice  and  Salt. — Pound  sufficient  ice  quite  fine,  and  rapidly  mix  with  it 
in  a  non-conducting  vessel  (wood,  gutta-percha)  half  its  weight  of  finely 
pounded  salt ;  stir  quickly  and  well  with  a  stick.  Remove  any  lumps,  and 
put  the  mixture  in  a  thin  gauze  net,  and  lay  this  upon  the  part  held  hori- 
zontally. Raise  it  and  examine  the  skin  every  three  or  four  minutes.  Pallor 
and  numbness  are  immediate,  rapidly  increasing  till  the  skin  is  shrunk, 
and  of  a  peculiar  tallowy,  corpse-like  paleness,  perfectly  insensitive  and  hard. 
A  bladder  of  iced  water  should  be  laid  over  the  part  to  render  its  thawing 
slow.  If  the  mixture  be  too  long  applied,  or  heat  be  incautiously  used  after- 
wards, and  particularly  if  the  patient  be  old  and  feeble,  ulceration  or 
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sloughing  may  result.  But  the  judicious  use  of  cold  is  followed  by  no  ill 
consequence  whatever. 

Simple  pounded  ice  in  India-rubber  bags,  or  iced  water,  and  through 
Leiter's  tubes  is  used  to  control  inflammations,  and  sometimes  to  assuage 
pain. 

Ether  Spray. — Richardson's  ether  spray  affords  the  readiest  and  quickest 
means  of  freezing  the  skin.  The  spray  used  is  exactly  similar  to  the  carbolic 
hand-spray,  being  worked  by  a  Higginson's  ball-syringe  which  keeps  an 
elastic  India-rubber  reservoir  tightly  distended  with  air ;  this  maintains  a 
constant  flow  of  air  through  the  upper  tube  of  the  nozzle,  which,  passing  out 
over  the  point  of  the  lower  tube,  sucks  the  air  out  of  this,  and  volatilizes  the 
ether  which  rises  from  the  bottle  to  replace  the  air. 

The  specific  gravity  of  the  ether  employed  should  not  be  more  than  0.723; 
when  poured  into  the  palm,  warmed  by  breathing  through  the  half-closed 
fist,  it  should  boil  briskly  (96°  F.).  The  jet  should  be  held  about  one  and 
a  half  inches  from  the  surface,  and  the  spray  kept  constant :  the  syringe  may 
be  worked  by  the  foot.  In  two  or  three  minutes  a  white  frost  appears  on 
the  surface,  which  becomes  rapidly  blanched,  hard,  and  insensitive.  In  long 
incisions  the  spray  must  precede  the  knife — a  slow  process,  and  often  ineffec- 
tive ;  the  knife  gets  coated  with  ice,  and  the  surgeon's  fingers  suffer ;  and, 
further,  ether  causes  much  smarting  of  a  raw  surface.  In  plastic  opera- 
tions there  is  risk  of  sloughing  of  the  flaps.  It  can  scarcely  freeze  the  deeper 
parts ;  so  that  neither  it  nor  ice  and  salt  answer  for  operations  other  than 
the  shortest  and  simplest — such  as  circumcision,  removal  of  piles,  warts, 
wens,  and  small  tumors,  opening  abscesses,  and  the  application  of  setons  or 
the  cautery;  but  the  Ccesarean  section  has  been  done  after  freezing  with 
ether. 

Frequently  so  much  painful  tingling  of  the  part  is  experienced  during 
thawing  that  it  is  obviously  worse  than  the  smart  of  the  incision. 

Hydrochlorate  of  cocaine  was  introduced  a  short  time  back  by 
Roller,  as  a  local  anaesthetic.  Solutions,  of  strength  varying  from  four  to 
twenty  per  cent.,  are  prepared  with  boracic  lotion,  or  with  sublimate  lotion 
(1  in  5000),  for  without  some  antiseptic  a  fungus  grows  and  destroys  the 
drug.  For  most  purposes  a  four  per  cent,  solution  answers.  It  is  dropped 
or  painted  every  three  or  four  minutes  on  to  any  mucous*  or  raw  surface, 
or  injected  into  any  cavity  or  channel  which  such  surfaces  line.  Diminution 
of  sensitiveness  is  manifest  in  about  three  minutes,  and  becomes  absolute 
in  ten  to  twenty,  so  that  all  superficial  operations  can  be  performed  pain- 
lessly; in  thirty  minutes  sensation  has  generally  returned.  The  drug  in 
watery  solution  does  not  penetrate  the  skin,  but  Murrell  has  relieved 
neuralgia  by  painting  the  skin  of  the  affected  part  with  a  twenty  per  cent, 
solution  in  oil  of  cloves;  the  opening  of  abscesses,  removal  of  cysts  and 
small  tumors,  even  the  evulsion  of  toe-nails,  may,  however,  be  painlessly 
performed  by  injecting  the  solution  beneath  the  skin,  though  this  method  is 
not  so  certain  as  that  by  painting.  It  is  obvious  that  the  anaesthetic  is  most 
valuable  in  the  surgery  of  the  eye,  ear,  nose,  larynx,  trachea,  urethra, 
rectum,  and  vagina. 

With  regard  to  its  general  effects,  cocaine  acts  like  caffein,  brightening  the 
intellect,  lessening  fatigue,  and  quickening  the  pulse;  in  larger  doses,  it 
causes  delirium,  giddiness,  and  unsteady  gait,  and  ultimately  death  results 
from  paralysis  of  respiration.  The  drug  dilates  the  pupil  and  antagonizes 
morphia. 
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CHAPTER  L. 

AETIFICIAL  RESPIRATION. 

The  practice  of  artificial  respiration  sprang  probably  out  of  the  experi- 
ments of  the  illustrious  Vesalius,  who  injected  air  into  the  lungs  of  animals 
while  the  still  beating  heart  was  exposed  to  sight,  and  thereupon  saw  the 
venous  blood  of  the  right  side  of  the  heart  pass  over  as  red  blood  to  the 
left  side,  as  the  result  of  the  aeration.  The  same  experiment  was  afterwards 
performed  before  the  Royal  Society  by  Hooke,  in  the  seventeenth  century; 
and  the  wonder  with  which  it  was  received  by  the  learned  of  that  day 
shows  that  the  original  research  of  Vesalius  had  either  been  lost  or  forgotten. 
Since  then  the  experiment  has  never  failed  to  excite  interest ;  and  for  a 
hundred  years  surgeons  have  been  inventing  instruments  and  plans  by  which 
artificial  aeration  of  the  blood  can  be  rendered  perfect  for  the  restoration  of 
life  after  accidents  which,  but  for  the  intervention  of  art,  would  be  fatal. 

Artificial  respiration  is  demanded  in  every  form  of  sudden  death  in  which 
respiration  is  entirely  suspended,  and  may  be  carried  out  in  conjunction  with 
proper  means  of  restoration.  In  cases  of  shock  from  blows  or  falls,  light- 
ning stroke,  sunstroke,  or  evea  syncope,  artificial  respiration  may  be  of 
extreme  value,  but  it  is  most  commonly  required  in  "  asphyxia "  from 
drowning,  hanging,  or  strangling,  foreign  substances  in  the  air-passages, 
inhalation  of  chloroform  and  other  narcotic  or  poisonous  vapors,  after  trache- 
otomy for  closure  of  the  glottis  or  larynx,  and  obstruction  of  the  windpipe. 
The  practice  is  important  also  in  the  treatment  of  the  apncea  of  newborn 
children. 

Many  methods  have  been  suggested,  but  two  are  very  decidedly  superior 
to  the  rest,  and  will  alone  be  described. 

1.  Chest  Pressure. — Prof.  Howard,  of  New  York,  has  invented  a  method, 
which  is  adopted  by  the  Board  of  Health  of  that  city,  and  is  systematically 
taught  to  medical  men,  and  to  policemen  and  persons  engaged  by  the  water- 
side. The  patient  is  laid  upon  his  back,  with  a  roll  of  clothing  beneath  the 
loins,  so  as  to  make  the  short  ribs  bulge  prominently  forward,  and  raise  them 
a  little  higher  than  the  level  of  the  mouth.  The  arms  are  then  stretched 
forcibly  back  over  the  head,  crossed,  and  held  in  this  position  by  an  assist- 
ant, who  also  holds  the  tip  of  the  tongue  out  of  one  corner  of  the  mouth, 
grasping  it  with  a  dry  handkerchief.  The  operator  then  kneels  astride  the 
patient's  hips,  and  with  his  thumbs  resting  on  the  epigastrium  of  the  patient, 
spreads  out  his  fingers  so  as  to  grasp  the  waist  about  the  short  ribs.  He 
next  throws  all  his  weight  steadily  forward  upon  his  hands,  w7hile,  at  the 
same  time,  he  squeezes  the  ribs  deeply,  "  as  if  he  wished  to  force  everything 
in  the  chest  upwards  out  of  the  mouth."  This  pressure  is  continued  while 
one,  two,  three,  can  be  slowly  counted,  when  it  is  suddenly  removed  with  a  final 
push,  which  springs  the  body  of  the  operator  back  to  his  first  kneeling  posi- 
tion. After  an  interval  during  which  one,  two,  can  be  slowly  counted,  the 
pressure  is  repeated;  and  the  process  continued  as  long  as  necessary. 

2.  Silvester's  Method. — This  has  been  adopted  by  the  Royal  Humane 
Society.  The  patient  is  placed  on  his  back  on  a  fiat  surface,  inclined  a  little 
from  the  feet  upwards,  the  shoulders  being  supported  on  a  small,  linn 
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cushion,  or  bundle  of  clothes,  and  the  head  allowed  to  hang  back.  The  arms 
are  then  grasped  above  the  elbows,  and  are  drawn  strongly  and  steadily  up- 
wards until  they  meet  above  the  head,  and  so  air  is  drawn  into  the  lungs. 
The  arms  are  kept  in  this  position  while  the  operator  can  deliberately  count 
one,  two,  when  they  are  turned  down,  and  brought  gently  to  the  sides,  against 
which,  for  two  seconds,  they  are  firmly  pressed.  The  process  is  repeated 
fifteen  times  in  a  minute,  until  there  is  a  spontaneous  effort  to  respire,  or 
until  all  hope  has  vanished.  It  should  not  be  hastily  given  up  in  cases  of 
apparent  death. 

The  latter  plan  can  be  carried  out  by  one  person,  but  it  is  more  fatiguing 
than  Howard's.    In  either  case  the  mouth  and  fauces  must  be  cleared  from 
obstruction  before  the  movements  are  begun — after  immersion,  by  turning 
the  patient  face  downwards  on  the  cushion  for  a  few  seconds.  Whennatura 
respiration  returns,  artificial  may  be  cautiously  abandoned. 


CHAPTER  LI. 

SLINGS  AND  BANDAGES. 

Slings. — The  importance  of  a  proper  application  of  these  supports  to  the 
extremities  is  often  overlooked. 

For  the  upper  limb  the  triangular  bandage,  made  by  tearing  diagonally  a 
piece  of  stout  calico  one  to  one  and  a  half  yards  square,  should  be  used  ;  it 
may  be  covered  with  black  silk.  When  the  forearm  is  broken  it  should 
be  supported  all  along  (Fig.  82).  Suppose  the  right  arm  is  to  be  slung  ; 
place  the  bandage  on  the  patient's  chest  with  one  end  of  the  base  line 
on  the  left  shoulder  and  the  apex  of  the  triangle  beneath  the  right  elbow  ; 
flex  the  right  forearm  to  90°,  or  a  little  more,  laying  it  on  the  bandage ; 
raise  the  other  end  of  the  base  line,  carry  it  over  the  right  shoulder,  and 
tie  the  two  ends  on  the  left  side  of  the  neck;  lastly,  adjust  the  base,  so  as  to 
take  the  band  or  leave  it  free,  as  may  be  required,  turn  the  apex  projecting 
beyond  the  elbow  backwards  and  pin  it  tightly  to  the  hinder  layer.  The 
elbow  should  be  supported  thus  in  disease  of  the  shoulder.  If  the  clavicle  is 
injured,  the  pressure  upon  it  of  the  anterior  layer  cannot  be  borne  ;  this  must 
then  be  passed  from  front  to  back  through  the  right  axilla,  and  carried 
across  the  back  to  the  left  shoulder.  But,  if  the  humerus  is  broken,  only 
the  wrist  must  be  supported  (Fig.  78)  that  the  weight  of  the  elbow  may  act 
as  constant  extension.  The  triangular  bandage  is  for  this  purpose  rolled 
upon  itself  three  or  four  times.  A  clove-hitch  (Fig.  112)  upon  a  bit  of  roller 
bandage  does  very  well  in  many  cases. 

The  foot  may  be  slung  by  a  long,  broad  slip  of  calico  round  the  neck  with 
its  ends  sewn  on  each  side  of  a  slipper;  the  patient  is  thus  enabled  to  move 
on  crutches  with  little  pain  or  danger  to  the  injured  part. 

Bandages  usually  consist  of  strips  of  linen,  calico,  flannel,  or  stocking- 
webbing,  six  yards  long  and  one  to  three,  five,  or  more  inches  broad,  to  allow 
reversing  upon  parts  of  various  thickness.  They  are  rolled  up  for  use, 
and  hence  have  received  the  name  of  rollers.  Besides  the  simple  roller,  there 
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are  many  compound  bandages,  as  the  T-bandage  and  many-tailed  bandage. 
The  triangular  bandage  or  handkerchief  folded  across  is  capable  of  a  great 
variety  of  uses. 

Rubber  or  elastic  webbing  bandages  are  used  for  special  purposes. 

Uses  of  Bandages. — 1.  To  keep  on  dressings — linen  or  stocking-web. 
2.  To  keep  on  splints  and  restrain  motion — stout,  coarse,  unbleached  calico 
(the  ordinary  "  roller "  and  most  generally  useful  bandage).  3.  To  make 
pressure  upon  a  part  which  is  the  seat  of  varix,  oedema,  inflammatory 
thickening  or  effusion,  or  give  support  when  constricting  pressure  is  made 
higher  up — calico,  flannel,  rubber,  or  elastic  webbing.  4.  To  give  warmth 
whilst  retaining  a  part  in  place — e.g.,  the  leg  on  a  Thomas's  splint — flannel. 

The  Roller. — The  surgeon  should  hold  it  as  in  Fig.  290,  and  should  pass 
it  from  one  hand  to  the  other  as  he  encircles  the  limb  with  it.  He  should 
begin  at  the  extremity  of  the  limb,  applying  it  with  uniform  pressure — 
never  tightening — as  it  ascends.  He  should  unfold  very  little  at  a  time, 
make  each  fold  overlap  half  or  two-thirds  of  the  previous  one,  and,  as  a  rule, 
bring  the  roller  up  on  the  inner  side  of  the  limb  (Fig.  290).  There  are  three 
ways  of  applying  the  roller,  viz.,  the  simple  spiral,  used  when  the  limb 
varies  little  in  thickness ;  the  reversed  spiral,  changing  the  surface  of  the 
roller  which  is  applied  to  the  skin  by  an  acute  angle  or  reverse  (Fig.  293)  at 
each  turn,  necessary  when  the  limb  increases  rapidly  in  thickness  to  bring 
back  the  bandage  which  tends  to  run  up  too  fast ;  and  the  figure-of-S,  made 


Fig.  290. 


Bandaging  tlie  ankle. 


by  describing  this  figure  round  the  limb  and  used  about  all  joints  (Figs. 
290,  292,  and  296).  The  last  may  be  applied  very  quickly  over  splints 
also,  and  holds  them  firmly  in  place;  but  when  applied  directly  to  a  limb, 
it  exerts  pressure  unequally — the  lower  edges  in  the  lower,  and  upper  in 
the  upper,  turns  being  tight,  whilst  the  opposite  looser  edges,  forming  thick 
folds  beneath  succeeding  layers,  may  hurt ;  it  requires  more  material  than 
the  simple  or  reversed  spiral.  In  all  cases  care  should  be  taken  that  the 
lower  end  of  the  bandage  is  well  covered  and  tightly  held  by  succeeding 
turns,  that  the  lower  edges  of  the  turns  are  equidistant,  and  that  reverses 
and  points  of  crossing  in  figure-of-8  turns  are  in  line  along  the  outer  side 
of  the  limb.  To  make  a  reverse  requires  a  little  practice  :  the  difficulty 
is  that  the  beginner  will  pull  the  bandage  into  place  as  in  Fig.  293, 
instead  of  unrolling  a  little,  allowing  it  to  lie  loose,  turning  the  roller  over 
and  thus  making  the  reverse,  passing  the  bandage  beneath  the  limb  and 
tightening  it  as  the  head  changes  hands ;  a  finger  or  thumb  fixes  the 
upper  edge  of  the  bandage,  and  always  in  the  same  line  of  the  limb,  as  the 
reverse  is  made.  A  bandage,  of  width  proportioned  to  the  thickness  of 
the  limb,  must  be  chosen  ;  if  it  be  too  wide  the  reverses  will  extend  right 
round  the  limb  ;  if  too  narrow,  gaps  of  skin  will  show  between  them. 


FINGER  BANDAGE. 
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Where  sudden  hollows  occur,  as  above  and  below  the  heel,  a  pad  of  wool 
may  be  used  to  fill  them  ;  and  wool  or  lint  should  be  used  to  protect 
points  at  all  likely  to  be  galled. 


Ftg.  291. 


Finger  bandage  and  mode  of  ending. 


Finger  Bandage. — A  strip  of  linen,  three-quarters  of  an  inch  wide,  wound 
round  the  finger  a  few  times  with  the  requisite  tightness  (Fig.  291),  split  at 
the  end  into  two  tails  turned  in  opposite  ways  round  the  finger,  and  tied  in 


Fig.  292. 


Bandage  for  wrist  and  hand. 


a  bow.  Whenever  firm  pressure  is  made  on  the  arm,  each  finger  must  be 
separately  bandaged,  to  prevent  swelling.    Then  start  round  the  wrist,  run 

Fio.  293. 


Bandage  for  forearm ;  a  reverse  being  made  with  the  bandage  drawn  tight  instead  of  being  held  slack. 
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the  back  of  the  hand,  and  with  a  single  turn  to  the  tip  of  the  little  finger ; 
come  down  it  with  the  simple  spiral  and  finish  off  with  a  figure-8  turn  round 
the  wrist  and  root  of  the  finger,  crossing  behind  the  knuckle.  Then  go  to 
the  ring  finger,  and  so  on. 

For  the  Hand  (Fig.  292). — A  two-inch  bandage  passed  in  a  figure-of-8 
round  the  hand  and  wrist,  commencing  with  a  turn  round  the  wrist,  next 
passing  across  the  back  of  the  hand  and  round  the  metacarpus,  excluding 
the  thumb,  each  turn  getting  higher  up  and  overlapping  the  lower,  and 
finishing  by  one  or  two  turns  round  the  wrist.  If  for  support,  fill  the  palm 
with  wool. 

For  the  Forearm. — After  bandaging  the  fingers,  hand,  and  wrist,  as 
just  described,  continue  up  the  forearm,  and  in  every  turn  fold  or  reverse 
the  bandage,  seeing  that  the  folds  lie  on  the  posterior  muscles  and  without 
creases  (Fig.  293). 

For  the  arm,  a  simple  spiral  suffices ;  and  the  shoulder  is  covered  in  by 
ascending  figure-8  turns  which  pass  from  the  deltoid  across  the  back  to  the 
opposite  axilla,  back  across  the  front  of  the  chest,  round  the  arm  outside  the 
deltoid  and  from  behind  forward  through  the  axilla  on  the  injured  side. 
Pad  both  axillse  and  the  subclavian  region  on  the  injured  side  to  prevent  the 
bandage  galling. 

For  the  Foot  (Fig.  290). — Place  the  end  of  a  three-inch  bandage  on  the 
dorsum  of  the  foot  and  make  a  turn  round  the  ankle,  bringing  up  the  roller 
on  the  inner  side  ;  next  carry  it  round  the  instep  thus  completing  a  figure-8 
turn.  By  these,  with  one  or  two  circular  turns  near  the  toes,  the  foot  except 
the  heel  may  be  covered.  This  is  the  mode  of  fixing  an  ordinary  leg-bandage 
below  (Fig.  284).  But  to  take  in  the  Aee£,  when  uniform  support  is  required, 
make  the  first  turn  round  the  ankle  and  point  of  the  heel  and,  having  filled, 
the  hollows  of  the  sole  and  over  the  tendo-Achillis  with  wool,  make  figure-8 
turns  of  which  the  loops  get  very  gradually  more  on  to  the  leg  or  foot  re- 
spectively, covering  in  the  foot  and  ankle  as  above. 

For  the  Leg  (Fig.  294). — The  bandage  being  fixed  round  the  foot,  carry  it 
up  the  leg,  with  reverses  above  the  commencement  of  the  swell  of  the  calf, 
that  the  folds  may  not  be  separated.    Each  turn  should  overlap  the  preced- 


FlG.  294 


Bandage  for  leg. 


ing  for  two-thirds  of  its  breadth,  and  in  thin  and  old  patients  much  pain 
may  be  given  if  the  reverse  folds  lie  on  the  thinly  covered  shin.  Just  below 
the  knee  one  or  two  circular  turns  should  be  made  to  finish. 

For  the  Knee. — If  continued  up  from  the  leg,  ascending  figure-8  turns 
must  be  used,  ending  in  simple  turns  above  the  knee.    To  compress  the  knee 
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alone,  pad  the  popliteal  hollow,  begin  with  a  circular  turn  round  the  patella, 
and  then  make  figure-8  turns  with  gradually  separating  loops  meeting  in 
the  popliteal  fold.  Simply  to  keep  on  dressings,  the  four-tailed  bandage  is 
useful.  Split  a  piece  of  calico,  a  yard  long  and  eight  inches  wide,  up  the 
middle  from  each  end  to  within  a  few  inches  of  the  centre.  Place  the 
centre  on  the  patella,  cross  the  four  tails  under  the  knee,  and  tie  them  two 
above  and  two  below  (Fig.  295). .  A  handkerchief  will  also  do  very  well. 


Fio.  29-3. 


Four-tailed  bandage  for  the  knee. 

The  thigh  is  covered  by  a  reversed  spiral. 

For  the  Groin. — The  bandage  may  be  continued  up  from  the  thigh  or 
may  be  limited  to  the  groin,  being  commonly  used  for  retaining  dressings 
and  keeping  up  hernia  :  it  is  called  the  spica.  Lay  the  end  of  the  bandage 
on  the  pubes  and  take  a  turn  round  the  thigh,  coming  up  on  the  inner  side ; 
complete  the  figure-8  by  carrying  the  roller  round  the  hips,  between  the 
trochanters  and  iliac  crests,  and  bringing  it  back  to  the  point  of  crossings 
in  front  of  the  groin  ;  succeeding  turns  overlap  two-thirds  of  previous  ones. 
Finally,  if  necessary  to  cover  a  dressing,  spiral  turns  may  be  made  round 
the  abdomen.    A  double  spica  in  which  the  bandage  is  carried  from  the 


Spica  for  the  groin. 


back  of  either  thigh  to  the  front  of  the  other,  crossing  behind  the  scrotum 
so  as  to  press  a  dressing  against  the  perineum,  is  the  bandage  after  herni- 
otomy and  all  aseptic  operations  about  the  genitals.  A  small  wooden 
support  (Volkmann's)  beneath  the  sacrum  is  invaluable  in  applying  this 
bandage. 

For  the  Axilla. — To  keep  on  dressings  or  poultices,  etc.,  apply  a  hand- 
kerchief as  in  Fig-  297,  which  explains  itself. 
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Fig.  207. 


Handkerchief  lor  the  axilla  (Smith's  "  Minor  Surgery."). 


For  the  trunk  simple  and  reversed  spiral  turns  are  used,  the  several 
turns  being  run  together  along  several  lines  with  a  needle  and  thread  and 
kept  from  slipping  down  by  being  attached  to  strips  of  bandage  used  like 
braces  over  the  shoulders,  or  from  rising  by  strips  passing  beneath  the 
perineum. 

For  the  Head  and  Neck. — To  a  man  who  knows  how  to  bandage  each 
case  here  suggests  the  method  to  be  employed ;  safety-pins  are  to  be  liberally 
employed.  There  are  many  methods  described.  The  knotted  bandage  was 
devised  to  compress  the  temporal  after  arteriotomy.  A  one  and  one-half  inch 
double-headed  roller  (i.  e.,  rolled  from  both  ends  to  the  centre)  is  used.  A 
graduated  compress  (p.  363)  is  placed  on  the  wound,  the  bandage  is  laid  on 
the  opposite  side  of  the  head  and  the  rollers  brought  round,  as  low  as 
possible  on  the  head,  to  the  compress  where  they  change  hands,  are  carried 
through  90  degrees  each  (to  "  knot"  them)  and  drawn  tight  enough  to  check 
any  bleeding ;  one  is  now  carried  over  the  vertex,  the  other  under  the  jaw, 
and  the  two  ends  are  pinned  to  the  horizontal  turn  on  the  healthy  side. 
More  turns  than  these  should  not  be  required.  When  no  compress  is  needed, 
the  bandage  need  not  be  knotted,  but  may  be  fixed  with  a  pin  or  stitch  where 
its  direction  changes  (Fig.  298). 

The  capelline  bandage  for  retaining  dressings  is  a  triumph  of  art, 
rarely  used.  Two  1  J-inch  6-yard  rollers  are  fastened  together.  The  surgeon 
stands  behind  the  patient  holding  a  roller  in  each  hand,  lays  the  united 
bandages  low  down  on  the  root  of  the  nose,  and  carries  the  rollers  just  above 
the  ears  to  below  the  occipital  protuberance  where  they  change  hands,  are 
drawn  tight,  and  are  twisted  through  180  degrees.  One  roller  henceforth 
travels  round  and  round  the  head,  as  low  down  as  possible;  the  other  passes 
to  and  fro  from  the  occiput  to  the  nose,  rising  very  gradually  from  the  hori- 
zontal plane  to  the  sagittal  line ;  each  layer  overlaps  two-thirds  of  the  pre- 
ceding, and  the  roller  goes  forward  upon  one  side,  returns  upon  the  other, 
being  held  down  at  back  and  front  by  the  passage  over  it  of  the  encircling 
roller.  The  two  ends  are  pinned  to  the  mass  of  the  bandage  behind.  If  the 
horizontal  turns  are  low  enough  and  tight  enough,  it  should  be  impossible 
to  raise  the  cap  from  the  head ;  it  may  be  cut  out  over  the  eyes,  if  they  are 
overlapped. 

The  shawl-cap — a  handkerchief  folded  in  the  form  of  a  triangle,  one 
angle  placed  behind,  and  the  two  ends  crossing  the  forehead  and  tied  over 
the  occiput — much  used  by  navvies  and  others  laboring  in  the  open  air — is 
sometimes  useful. 


A   FOUR-TAILED  BANDAGE. 
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A  four-tailed  bandage  may  be  applied  to  the  frontal  region  (Fig.  299), 
and  also  to  the  occipital.  Fig.  298  shows  the  direction  of  the  turns  of  the 
most  useful  bandage  for  keeping  dressings  on  the  neck,  e.  g.,  after  scraping 
glands.    Take  a  turn  or  two,  as  tight  as  may  be,  round  the  neck,  then  pass 


Fig.  298. 


Retaining  bandage  for  the  head. 


from  the  occiput  low  down  round  the  head,  then  round  the  neck  again,  then 
from  beneath  the  jaw  round  the  vertex,  and,  lastly,  round  the  neck  to  the 
occiput  where  a  pin  is  inserted,  and  the  bandage  cut  long  enough  to  pass 

Fto.  '299.  Fig.  300. 


Four-tailed  bandage  for  the  head.  Bandage  to  support  perineum,  vulva,  or  aims. 

forward  in  the  sagittal  line  over  the  transverse  vertical  turn,  under  the  hori- 
zontal head-turn  at  the  forehead  and  back  to  the  transverse  vertical  turn. 
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The  horizontal  turn  is  drawn  well  down  on  each  side  and  pinned  to  the  ver- 
tical turn ;  the  end  of  the  bandage  is  then  drawn  tight,  so  as  to  raise  the 
front  of  the  horizontal  turn  from  the  root  of  the  nose  and  eyes  and  make  all 
taut,  and  is  pinned  to  the  vertical  turn. 

The  T-bandage  FOR  the  perineum  is  made  by  sewing  together  in  the 
form  of  a  T  two  pieces  of  3-inch  bandage,  each  a  yard  long ;  the  horizontal 
piece  fastens  round  the  waist;  and  the  vertical,  split  up  half  way  from  the 
end  into  two  tails,  passes  from  behind  between  the  legs,  retaining  dressings 
or  maintaining  pressure  on  the  perineum,  the  ends  being  carried  on  either 
side  of  the  genitals  and  tied  to  the  waistband.  Instrument  makers  have  a 
more  elaborate  contrivance  (Fig.  300)  for  cases  in  which  permanent  sup- 
port to  the  perineum  is  required ;  the  perineal  straps  and  any  pad  should  be 
of  rubber. 

The  best  suspensory  bandage  for  the  testicles  is  made  with  two 
handkerchiefs,  one  tied  round  the  waist  as  a  girdle,  and  the  other  folded  in 
a  triangle,  of  which  the  middle  of  the  straight  edge  is  placed  under  the 
scrotum  behind  the  testicles,  and  fixed  to  the  waistband  by  a  tape  passing 
on  either  side  of  the  anus,  whilst  the  two  ends  pass  through  the  girdle  on 
each  side,  and  tie  to  each  other  and  to  the  middle  angle  brought  up  in  front 
of  the  genitals. 

The  many-tailed  bandage  is  very  useful  to  keep  on  splints,  fomenta- 
tions, or  dressings  when  it  is  important  not  to  move  a  part.  It  is  made  by 
sewing  to  a  long  strip  of  bandage,  other  strips  long  enough  to  go  one  and  a 
half  times  round  the  part ;  each  of  these  strips  covers  two-thirds  of  the  pre- 


Fig.  301. 


Many-tailed  bandage. 


ceding,  and  is  put  on  obliquely  to  imitate  the  turns  of  a  roller.  The  central 
strip  is  laid  under  the  part,  the  cross-strip  last  attached  being  below.  Fig. 
301  shows  its  application. 


CHAPTER  LI  I. 

MINOR  SURGERY. 

Venesection  at  the  Bend  of  the  Arm. — Either  the  median  basilic  or 
median  cephalic  vein  may  be  opened,  but  as  the  median  basilic  is  usually 
the  larger,  it  is,  as  a  rule,  chosen,  though  requiring  more  care  because  it 
crosses  the  brachial  artery  (Fig.  302,  a  and  b),  separated  only  by  the  strong 
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Fig.  302. 


bicipital  fascia.  A  piece  of  broad  tape,  three-quarters  of  an  inch  wide  and 
one  and  one-half  yards  long,  is  first  wound  round  the  arm  a  little  above  the 
elbow,  tightly  enough  to  check  return  of  blood  through  the  veins  but  not  to 
stop  the  pulse.  The  superficial  veins  now  swell  up.  The  operator  takes 
the  forearm  in  his  hand,  places  his  thumb  on  the  vein  a  little  below  the  in- 
tended puncture,  and  then  (using  the  right  hand  for  the  right  arm,  and 
vice  versa)  pushes  a  lancet  obliquely  into  the  vein,  and  makes  it  cut  its  way 
direct]}'  out.  The  lancet  is  now  laid  down  and  a  graduated  bowl  is  placed 
in  position  to  receive  the  blood  ;  then  the  thumb  is  removed.  Intermittent 
contractions  of  the  forearm  muscles,  as  in  grasping  a  pole,  cause  the  blood 
to  run  more  freely.  When  sufficient  blood  has  flowed  replace  the  thumb  on 
the  vein  below  the  aperture,  untie  the  fillet,  put  a  pad  of  lint  on  the  wound, 
and  fasten  it  on  with  the  fillet,  thus :  place  the  middle  of  the  tape  under 
the  thumb  upon  the  pad,  pass  it  round  the  elbow  in  the  form  of  a  figure-of-8 
(Fig.  290),  cross  the  two  ends  over  the  compress,  carry  them  obliquely 
backward  so  as  not  to  compress  the  limb  circularly,  and  tie.  A  sling  should 
be  worn  for  some  days.  Fat,  concealing  the  veins,  may  necessitate  a  small 
incision  to  find  one. 

The  jugular  vein  is  sometimes  opened  in  cases  of  apoplexy,  and  of  asphyxia 
when  the  right  ventricle  seems  over-distended.  The  surgeon  stands  above 
the  patient  and  puts  his  left  forefinger  on  the  right  vein  a  little  above  the 
clavicle  and  his  thumb  a  little  higher  up,  and  opens  it  between  them  with 
a  lancet,  cutting  down  and  in  that  the  incision  may  cross  the  fibres  of  the 
platysma.  When  blood  enough  has  flowed,  close 
the  wound  with  a  pad  and  strapping,  and  not  till 
this  is  done  should  the  thumb  be  removed.  In  per- 
forming this  operation,  care  must  be  taken  that  the 
opening  in  the  skin  and  platysma  is  directly  over,  and 
rather  larger  than  that  in  the  vein,  otherwise  an 
accumulation  of  blood  takes  place  under  them, 
causing  a  tumor  (thrombus),  which  by  pressure  upon 
the  vein  may  stop  the  flow  of  blood. 

The  veins  in  the  leg,  especially  the  saphena  at 
the  inner  ankle,  and  those  of  the  scrotum,  or  in  the 
neighborhood  of  the  eye  or  ear,  are  sometimes 
opened  in  the  same  manner. 

Abscess  in  the  areolar  tissue,  inflammation  under 
the  fascia,  erysipelas,  phlebitis,  spreading  throm- 
bosis, neuralgia,  wound  of  the  brachial,  varicose 
aneurism,  and  aneurismal  varix,  are  occasional  con- 
sequences of  venesection. 

Arteriotomy. — The  anterior  branch  of  the  tem- 
poral artery  should  be  opened  above  the  outer  angle 
of  the  eyebrow.  The  surgeon  feels  for  and  steadies 
it  with  two  fingers  and  opens  it  between  them,  cut- 
ting it,  as  in  venesection,  obliquely  across  and  about 
half  through.  When  sufficient  blood  has  flowed, 
cut  the  vessel  completely  across,  that  its  ends  may 
retract  and  contract.  Then  apply  a  graduated 
compress  with  a  "  knotted "  bandage ;  and  main- 
tain tight  pressure  for  a  week.  Any  subsequent 
bleeding  or  spurious  aneurism  must  be  treated  by  completely  dividing  the 
artery,  if  not  done  already,  and  by  pressure ;  but  if  the  wound  be  much 
inflamed  or  ulcerated,  so  as  not  to  admit  of  pressure,  acupress  the  artery 
above  and  below. 

55 


a,  The  brachial  artery  crossed 
at  the  bend  of  the  elbow  ;  b,  the 
median-basilic  veiu,  the  bicipital 
ascia  intervening ;  c,  the  median- 
cephalic  vein. 
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Wet  Cupping. — The  patient  being  in  a  comfortable  position,  with  towels 
arranged  to  cover  his  clothes,  and  protected  from  cold,  that  the  flow  of 
blood  to  the  surface  may  not  be  checked,  and  the  operator  being  provided 
with  scarificator,  glasses,  torch,  spirits  of  wine,  lighted  candle,  hot  water, 
and  sponge,  conveniently  arranged  on  a  table  close  by — the  first  thing  is  to 
sponge  the  skin  well  with  hot  water,  to  make  it  vascular.  Dry  it  with  a 
warm  towel,  and  adapt  the  glasses  to  the  part.  Their  number  must  depend 
on  the  quantity  of  blood  to  be  taken — three  to  five  ounces  each  is  a  fair 
average.  Dip  the  torch  in  the  spirit,  set  it  on  fire,  introduce  it  for  half  a 
second  into  a  glass,  clap  it  on  the  skin,  and  so  on  with  the  other  glasses  in 
succession.  When  the  skin  swells  up  into  the  glass,  charge  the  scarificator, 
and  take  it  between  the  right  forefinger  and  thumb,  at  the  same  time  hold- 
ing the  lighted  torch  between  the  little  and  r,ing  fingers  of  the  same  hand. 
Then  detach  one  glass  by  insinuating  the  nail  of  the  left  forefinger  under 
its  edge — instantly  discharge  the  scarificator  on  the  swollen  skin,  introduce 
the  torch  into  the  glass,  and  as  quickly  as  possible  reapply  it.  Repeat  the 
process  with  the  other  glasses.  When  they  become  tolerably  full,  or  the 
blood  begins  to  coagulate  in  them,  detach  them  in  succession  and  reapply 
them  if  necessary.    When  the  operation  i3  finished,  dress  the  wounds. 


Fig.  303. 


Biudiug  on  the  compress  after  bleeding. 


The  glasses  must  not  be  exhausted  too  much,  or  the  pressure  of  their 
rims  will  cause  severe  pain,  and  prevent  the  blood  from  flowing,  and  the 
operation  will  be  followed  by  ecchyraosis.  The  position  of  the  glasses  must 
be  slightly  varied  each  time  they  are  applied,  that  their  edges  may  not  again 
press  on  the  same  circle.  The  expediency  of  not  burning  the  patient  need 
only  be  hinted  at.  In  taking  off  the  glasses,  the  upper  part  of  each  should 
be  detached  first,  that  the  blood  may  not  run  down.  The  length  of  the 
scarificators  must  be  adjusted  to  the  thickness  of  the  skin;  for  if  the  incisions 
are  too  deep,  the  fat  will  protrude  through  them,  and  prevent  the  flow  of 
blood. 

For  cupping  on  the  temples  smaller  glasses  and  scarificators  are  employed. 
A  branch  of  the  temporal  artery  is  often  wounded,  and  the  flow  of  blood 
may  be  expedited  by  slightly  lifting  the  lower  rim  of  the  glass.  Pressure, 
by  strapping  or  bandage,  should  be  kept  on  the  wounds  for  some  days  after- 
wards. 

Wet  cupping  is  now  never  performed.    For  dry  cupping,  see  p.  65. 
Leeching. — See  p.  65. 

Transfusion  of  blood  should  be  performed  when  death  seems  immi- 
nent, in  spite  of  the  measures  given  at  p.  365,  from  hemorrhage  during  labor, 
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from  wounds,  the  bursting  of  varicose  veins,  or  any  other  source.  It  has 
been  recommended  in  cholera,  in  which  the  fluid  and  saline  constituents 
of  the  blood  are  lost  by  the  bowel,  and  suggested  as  a  means  of  pro- 
longing life  in  cases  of  slow  starvation.  If  it  is  to  be  done,  it  should  not 
be  too  long  postponed.  There  is  a  good  deal  of  difficulty  in  using  blood 
on  account  of  its  tendency  to  coagulate,  especially  when  no  apparatus  for 
direct  transfusion  from  donor  to  recipient  is  at  hand  ;  but  Panum,  of  Co- 
penhagen, has  shown  that  defibrinated  blood  answers  as  well,  so  it  is  now 
usual  to  whip  the  blood  with  a  fork  till  coagulation  ceases,  and  to  strain  it 
through  warm,  wet,  fine  linen  before  injection.  The  red  corpuscles,  for 
respiratory  purposes,  appear  to  be  most  required.  Fresh  milk,  saline  solu- 
tions (chloride  of  sodium,  grs.  1  ;  chloride  of  potassium,  grs.  iij  ;  sulphate  and 
carbonate  of  soda,  aa,  grs.  xxv  ;  phosphate  of  soda,  grs.  ij ;  water,  Oj. — 
Little),  or  plain  water  at  100°  F.,  have  also  been  used.  Lastly,  it  has  been 
sought  to  avoid  dangerous  embolism  by  injecting  the  blood  into  the  distal 
part  of  an  artery,  like  the  brachial. 

Many  instruments  have  been  invented,  but  it  usually  happens  that  none 
is  at  hand  when  wanted ;  most  successful  cases  have  been  done  with  a 
common  syringe.  It  must  have  a  nozzle  that  will  enter  the  vein,  and 
should  be'  purified  in  boiling  water  or  some  antiseptic  that  does  not  coagu- 
late albumen.  The  first  thing  is  to  find  a  vein  in  the  patient's  arm  or 
leg,  through  a  one  and  a  half  inch  cut  over  its  situation  to  pass  two  liga- 
tures beneath  it  and  tie  the  lower  sufficiently  tight  to  prevent  any  escape 
of  blood,  when  a  piece  of  the  vein  just  below  the  upper  thread  is  seized 
with  forceps  and  raised  as  a  flap  after  a  snip  with  scissors.  Next  the 
donor  of  the  blood  is  bled  in  the  ordinary  way,  in  another  room,  if  pos- 
sible, lest  he  grow  faint  from  his  surroundings,  and  his  blood  cease  to 
flow;  eight  to  twelve  ounces  may  be  drawn  into  a  clean  vessel  taken  out 
of  water  at  105°  F.,  and  replaced  in  it  whilst  the  blood  is  being  whipped. 


When  free  from  fibrine,  the  blood  is  poured  into  the  syringe  whilst  the 
nozzle  is  closed  with  a  finger,  the  piston  is  put  in,  the  syringe  turned 
nozzle  upward  and  all  air  expelled,  and  then  whilst  a  little  blood  is 
escaping  the  point  is  passed  upwards  into  the  patient's  vein — through  the 
upper  ligature  which  is  gently  drawn  round  it — and  the  blood  is  forced 
slowly  in.  Three  or  four  ounces  may  be  injected  twice  or  thrice  at  intervals, 
according  to  the  effect  produced.  The  ligatures  may  then  be  removed, 
the  wound  sewn  up  and  dressed  as  after  venesection. 


Fio.  304. 


Whitebouse  transfusion  apparatus. 
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Graily  Hewitt's  glass  syringe  is  graduated,  and  has  a  movable  curved 
canula  which  can  be  left  in  the  vein  whilst  the  barrel  is  being  refilled ; 
Whitehouse's  apparatus  (Fig.  304)  consists  of  a  funnel,  rubber  tube  (A), 
and  a  point  (B)  with  an  air-trap  on  it  for  insertion  into  the  vein.  The  blood 
is  received  into  the  cup,  and  allowed  to  fill  the  flexible  tube  and  air-trap 
(which  is  emptied  of  air  by  being  turned  upside  down),  then  the  nozzle 
can  be  inserted  into  the  vein.  By  raising  the  cup  the  force  of  the  stream 
is  increased,  and  it  can  be  stopped  in  a  moment  by  the  finger  and  thumb 
of  the  operator.  Direct  transfusion  also  can  be  performed  with  this  appa- 
ratus ;  but  Aveling's  tube,  with  a  silver  canula  at  either  end,  and  a  three- 
drachm  Higginson's  ball  syringe  in  the  middle,  or  even  a  plain  rubber  tube 
with  two  canulse,  is  preferable.  They  should  be  filled  with  water  or  saline 
solution  to  start.  Roussel's  apparatus  is  very  ingenious,  and  induces  coagu- 
lation but  slowly ;  but  it  is  rather  complex,  and  liable  to  get  out  of  order 
when  laid  by. 

Acupuncture  is  performed  by  running  needles  two  or  three  inches  long 
right  into  the  painful  part.  It  is  very  efficacious  in  some  cases  of  neuralgia, 
especially  sciatica  and  lumbago ;  perhaps  it  allows  fluid  to  escape  from  the 
sheath  of  the  nerve.  Acupuncture  is  used  also  in  anasarca,  when  the  skin 
is  much  distended ;  and  in  hydrocele  and  ganglion  it  permits  the  fluid  to 
exude  into  the  cellular  tissue,  thence  to  be  absorbed. 

Vaccination. — The  vaccine  should  be  taken  on  the  seventh  or  eighth 
day,  before  an  inflamed  areola  has  spread  around  the  vesicle ;  and  it  should 
be  lymph,  clear  and  transparent,  not  purulent  nor  discolored  by  blood.  To 
preserve  lymph  safely,  it  should  be  dried,  or  kept  in  Husband's  capillary 
sealed  tubes,  not  in  bottles.  The  tubes  are  filled  by  capillary  attraction, 
and  the  ends  sealed  by  holding  in  the  flame  of  a  spirit-lamp  or  candle.  Of 
late  years  calf  lymph  has  been  largely  used.  The  operator  with  a  lancet, 
or  a  sharp-pointed  knife,  makes  a  number  of  fine  crossing  scratches  through 
the  cuticle  at  four  spots,  arranged  to  form  a  diamond  over  the  insertion  of 
the  left  deltoid.  Each  spot  should  be  one-fifth  of  an  inch  across.  Then  a 
drop  of  clear  lymph  on  the  point  of  the  knife  is  rubbed  on  each  spot,  so 
that  the  abraded  skin  may  absorb  it.  The  lymph  should,  when  possible,  be 
applied  directly  from  one  child  to  another,  and  not  be  carried  on  points  or 
lancets.  But  if  the  lymph  for  the  first  patient  is  on  points,  the  surgeon  should 
hold  them  in  the  steam  of  warm  water  so  as  to  liquefy  it,  and  then  wipe  one 
on  each  abraded  spot. 

Occasionally  vaccination  creates  a  good  deal  of  inflammation  and  general 
disturbance ;  even  in  adults  the  arm  may  be  oedematous  to  below  the  elbow, 
and  the  axillary  glands  swollen  and  painful ;  the  most  troublesome  itching 
may  occur,  best  treated  by  carbolic  lotion  or  cyanide  of  potassium  (gj  ad  Oj). 
In  children,  the  inflammation  sometimes  ends  in  sloughing  and  formation 
of  large  ulcers  at  the  sites  of  the  vesicles,  and  axillary  or  even  subpectoral 
abscess  may  follow.  It  is  more  than  likely  that  these  unusual  complica- 
tions, like  erysipelas,  which  also  may  occur,  are  due  to  inoculation  of  the 
sores  with  some  septic  poison.  Iodoform,  boracic  fomentations,  and  incisions 
are  the  chief  remedies. 

Counter-irritation  undoubtedly  has  often  an  excellent  effect  in  reliev- 
ing the  pain  of  strumous  and  other  inflammations  of  joints  and  bones,  of 
pleuritic  stitch,  and  of  many  obscure  conditions  ;  sometimes,  too,  it  will  ap- 
parently cause  the  absorption  of  inflammatory  effusion,  though  here  it  is 
often  disappointing.  Preparations  of  iodine  and  cantharides  and  the  actual 
cautery  are  the  chief  counter-irritants  nowadays;  setons,  issues,  and  moxse 
have  little  more  than  an  historical  interest,  having  been  laid  aside  on  account 
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of  their  barbarous  nature  and  the  frequency  with  which  erysipelas  and  septic 
poisoning  supervened. 

The  actual  cautery  is  a  very  efficient,  and  far  from  being  the  most 
painful,  manner  of  effecting  counter-irritation.  Cautery  irons  are  iron  rods 
set  in  wooden  handles,  and  bearing  heads,  which  may  be  round,  olive-shaped, 
disk-like,  or  hatchet-shaped,  according  to  taste  and  requirements.  The  head, 
heated  red-hot,  is  rubbed  on  the  skin  so  as  to  make  two  or  three  blackened 
lines  about  half  an  inch  wide,  and  an  inch  asunder.  An  antiseptic  dressing 
may  be  applied  till  the  eschars  separate ;  for  it  is  better  to  keep  the  sores 
open  by  touching  them  occasionally  with  the  cautery  than  by  irritating 
dressing.    The  cautery  is  very  useful  for  closing  fissures  and  fistula?. 

Paquelin's  cautery-knife  or  needle  is  by  far  the  handiest.  It  consists  of  a 
wooden  handle,  upon  which  a  hollow  point,  disk,  or  blade  of  platinum  is 
fixed ;  this  is  heated  to  redness  in  a  spirit-lamp  and  then  benzoline  vapor  is 
blown  through  it  with  a  Higginson's  syringe,  burns  and  thus  keeps  up  the 
heat  of  the  point.  It  is  sometimes  used  for  operations  upon  vascular  parts, 
but  should,  if  possible,  be  avoided,  as  one  cannot  well  see  the  surfaces  cut 
through,  and  the  eschar  left  shortly  becomes  an  excellent  septic  dressing. 

Marshall's  galvanic  cautery  has  the  advantage  that  the  wire  can  be  passed 
cold  along  a  sinus  and  then  heated. 

Setons  are  introduced  by  pinching  up  a  fold  of  skin,  and  pushing  a  broad, 
flat,  double-edged,  and  large-eyed  needle  through  it,  armed  with  a  skein  of 
silk  or  cotton.  As  soon  as  one  or  two  inches  of  the  thread  are  brought 
through  the  needle  is  cut  off.  A  fresh  portion  of  the  thread  is  pulled  through 
the  wound  every  day,  to  keep  up  constant  irritation  and  discharge.  If  the 
discharge  is  insufficient,  the  thread  may  be  covered  with  blistering  salve 
before  it  is  drawn  under  the  skin.  Instead  of  threads,  a  small  drainage  tube 
or  flat  India-rubber  band  may  be  used. 

Issues  may  be  made  by  caustics,  incision,  or  the  actual  cautery.  1.  A 
small  bit  of  skin  is  rubbed  with  potassa  fusa,  or  with  a  paste  of  equal  parts 
of  potash  and  soft  soap,  till  a  black  slough  forms.  An  attempt  to  protect 
the  parts  immediately  around  with  layers  of  sticking-plaster  is  made,  a 
poultice  applied  till  the  slough  separates  and  then  the  sore  is  kept  from 
healing,  either  by  binding  peas  firmly  on  its  surface,  or  by  touching  it  occa- 
sionally with  the  caustic.  2.  The  skin  is  pinched  up,  slit  open  and  peas 
introduced.  Issues  are  never  made  over  projecting  points  of  bone,  nor  over 
the  bellies  of  muscles,  where  they  would  be  subject  to  friction  and  might  be 
troublesome.  For  diseased  vertebrae,  issues  should  be  made  between  the 
spinous  and  transverse  processes ;  for  diseased  hip,  behind  the  great  tro- 
chanter; for  diseased  knee,  just  below  the  inner  tuberosity  of  the  tibia. 
Issues,  if  indolent  or  irritable,  should  be  healed  ;  they  are  of  use  only  when 
the  actions  carried  on  in  them  are  vigorous  and  healthy. 

The  moxa  is  a  method  of  counter-irritation  long  practised  in  the  East, 
and  occasionally  employed  in  Europe,  for  the  relief  of  chronic  nervous  and 
rheumatic  pains,  and  for  chronic  diseases  of  the  joints.  One  or  more  small 
cones,  formed  of  the  fine  fibres  of  the  Artemisia  chinensis,  or  of  some  other 
porous  vegetable  substance — such  as  German  tinder,  or  linen  impregnated 
with  nitre — are  placed  on  the  skin  over  the  affected  part,  set  on  fire,  and 
allowed  to  burn  away  so  as  to  form  a  superficial  eschar.  The  surrounding 
skin  must  be  protected  by  a  piece  of  wet  rag,  with  a  hole  in  it  for  the  moxa. 

Electricity  and  galvanism  have  many  uses  in  surgery.  We  have 
already  (p.  416)  noted  their  uses  in  diagnosis,  as  demonstrating  the  presence 
or  absence  of  the  reaction  of  degeneration,  etc.,  and  their  use  in  the  treat- 
ment of  feeble  or  paralyzed  parts.  Electrolysis  is  employed  in  the  treatment 
of  aneurism,  of  nsevi,  of  hydatid  cysts,  of  superfluous  hair  on  the  face,  etc. 
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The  galvanic  cautery  was  formerly  much  used  in  operations  on  the  tongue, 
penis,  and  other  vascular  parts  ;  but  secondary  hemorrhage  and  sepsis  were 
frequent.  For  details  concerning  the  batteries  we  must  refer  to  books  on 
the  subject. 


CHAPTEE  LIII. 

OPERATIONS  FOE  THE  LIGATURE  OF  ARTERIES. 
General  Points. 

For  wound  an  artery  may  have  to  be  tied  at  any  point  of  its  course.  In 
these  cases  the  wound  forms  the  guide  to  the  injured  vessel;  but  it  is  obvious 
that  an  accurate  knowledge  of  anatomy  is  necessary  to  enable  the  surgeon 
so  to  plan  his  operation  that  the  artery  may  be  reached  with  the  least  possible 
injury  to  surrounding  parts. 

In  other  cases  arteries  are  tied  at  "  seats  of  election  " — i.  e.,  at  spots  chosen 
because  of  the  comparative  ease  and  certainty  with  which  the  vessels  may 
be  tied  at  them,  and  because  of  the  suitability,  to  the  majority  of  cases  re- 
quiring them,  of  the  operations  at  these  spots.  Only  these  operations  admit 
of  systematic  description. 

Before  commencing  an  operation  of  this  kind,  it  is  always  right  to  examine 
the  part  carefully  by  eye  and  touch  to  acquaint  one's  self  with  the  superficial 
vessels,  normal  or  abnormal,  lymphatic  glands,  etc. 

All  such  operations  may  be  divided  into  four  parts :  1.  Laying  bare  the 
vessel.  2.  Opening  its  sheath.  3.  Passing  the  needle.  4.  Tying  the  liga- 
ture.   A  few  words  may  be  said  about  each  stage. 

1.  Laying  Bare  the  Vessel. — The  first  point  is  to  find  the  line  of  the 
artery.  This  cannot  be  determined  too  carefully,  the  ordinary  anatomical 
points  being  used,  and  the  pulsation  of  the  artery  felt  wherever  possible. 
In  some  cases,  at  all  events,  it  is  well  to  mark  the  line  with  an  aniline  pencil. 
An  incision  is  then  made,  either  in  this  line  or  more  or  less  obliquely  to  it, 
so  that  the  centre  of  the  cut  shall  correspond  to  the  artery  at  the  point  at 
which  it  is  to  be  tied.  Excluding  those  vessels,  as  the  radial  above  the 
wrist,  which  are  subcutaneous,  arteries  are  found  by  means  of  certain  ana- 
tomical relations — muscles,  nerves,  or  bones — more  or  less  easily  seen  or  felt. 
These  "rallying  points"  divide  the  operation  into  so  many  stages;  each 
point  should  be  made  quite  clear  in  its  proper  order,  and  no  attempt  should 
be  made  to  reach  the  vessel  until  this  has  been  done.  Thus  in  the  ordinary 
operation  for  ligature  of  the  carotid,  the  first  rallying  point  is  the  edge  of 
the  sterno-raastoid,  which  should  be  made  plain  along  the  whole  length  of 
the  wound  ;  the  second  point  is  the  anterior  belly  of  the  omohyoid,  the  upper 
border  of  which  must  be  cleaned  from  before  backward.  This  of  necessity 
leads  to  the  artery  ;  whereas  an  attempt  to  reach  the  vessel  without  attention 
to  these  guides  might  fail  utterly. 

The  incision  in  the  skin  should  give  plenty  of  room  and  be  lightly  made 
when  the  vessel  is  subcutaneous.  It  is  always  made  from  the  surgeon's  left 
to  right,  and  he  should  stand  so  that  this  may  most  easily  be  done ;  his  left 
hand  gently  stretches  and  steadies  the  skin  over  the  deep  parts  as  the  cut  is 
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made.  The  length  of  the  incision  varies  with  the  depth  of  the  vessel  to  be 
tied  ;  and  ordinary  incisions  must  be  lengthened  in  fat  subjects.  The  deeper 
incisions  must  be  of  equal  length  with  the  superficial,  and  the  bottom  of 
the  wound  should  be  kept  in  one  plane — not  deeper  at  one  spot  than  at 
others.  Each  anatomical  structure  should  be  recognized  as  it  is  exposed. 
According  to  the  importance  of  their  deep  relations,  parts  may  be  boldly 
divided,  carefully  painted  through  by  successive  strokes  of  the  knife,  slit  up 
upon  a  carefully  introduced  director,  or  picked  up  in  forceps  and  divided, 
bit  by  bit,  along  any  desired  line,  the  knife  being  held  on  the  flat.  Some- 
times after  the  incision  of  a  fascia,  or  of  an  intermuscular  space,  the  easiest 
and  best  way  of  proceeding  is  to  introduce  two  fingers  and  tear  it  open  to 
the  full  length  of  the  wound.-  After  division  of  the  deep  fascia  the  wound 
should  be  held  open  by  retractors  placed  by  the  surgeon  himself.  Every 
bleeding  vessel  should  be  secured  at  once;  it  is  most  important  that  the 
wound  should  be  dry  and  the  view  clear.  Some  render  the  limb  bloodless 
before  operating.  A  sharp  lookout  should  be  constantly  kept,  both  by  the 
eye  and  by  the  left  forefinger,  for  the  rallying  points,  for  vessels  or  nerves 
in  the  way  of  the  knife,  etc. 

2.  Opening  tite  Sheath. — With  the  exception  of  the  intracranial,  all 
arteries  are  surrounded  by  sheaths  of  connective  tissue,  to  which  they  are 
loosely  attached  by  filaments  from  their  external  coats.  It  is  within  this 
sheath  that  a  divided  vessel  retracts.  The  vasa  vasorum  ramify  in  the 
sheath  before  penetrating  the  artery  proper.  If,  therefore,  the  sheath  be 
widely  separated  from  an  artery,  its  wall  must  slough.  On  the  other  hand, 
a  needle  introduced  into  the  loose  tissue  between  the  sheath  and  the  external 
coat  finds  its  way  round  the  vessel  with  much  greater  certainty  and  ease 
than  in  any  other  path  ;  wounds  of  veins  and  inclusion  of  nerves  are  thus 
avoided  ;  and  a  ligature  tied  immediately  upon  the  artery  divides  the  internal 
and  middle  coats  more  surely  than  one  tied  outside  the  sheath.  Another 
point  of  much  importance  is  that  the  amount  of  tissue  killed  by  the  grasp 
of  the  ligature  increases  with  its  distance  from  the  vessel;  should  the  wound 
become  septic,  this  slough  forms  a  septic  dressing  to  the  end  of  the  artery, 
likely  to  lead  to  infection  and  softening  of  the  clot  and  secondary  hemor- 
rhage (page  367).  The  rule  is,  therefore,  to  make  a  small  opening  in  the 
sheath  and  carefully  to  clean  the  external  coat  in  a  narrow  ring  round  which 
the  needle  is  to  pass.  The  arterial  sheath  is  usually  continuous  with  that 
of  its  vein  and  veins ;  and  sometimes  an  important  nerve  lies  in  the  same 
mass  of  areolar  tissue.  It  is,  therefore,  of  much  importance  to  open  the 
arterial  compartment.  How  can  this  be  recognized?  1.  By  anatomical 
knowledge.  2.  By  pulsation  of  the  artery:  but  this  may  not  be  at  all 
marked,  or  may  be  communicated  to  a  nerve,  or  a  vein  may  pulsate.  3.  By 
touch  :  an  artery  compressed  against  anything  firm  forms  a  flat  band  with 
edges  which  feel  decidedly  thicker  than  the  central  part:  a  vein  can  scarcely 
be  felt  at  all ;  a  nerve  is  round,  solid,  and  does  not  flatten  out.  4.  By  sight: 
an  artery,  if  not  blood-stained,  is  pinkish,  a  vein  dark  blue-red,  a  nerve 
white.  An  artery  if  compressed  empties  beyond  the  finger,  a  vein  fills.  By 
these  means  one  must  decide  exactly  where  the  artery  lies,  and  then  proceed 
to  open  the  sheath  over  it.  To  do  this  pick  up  a  bit  of  the  areolar  sheath 
along  the  length  of  the  vessel  and  notch  it  with  a  scalpel  held  on  the  flat, 
its  edge  being  turned  toward  the  forceps-points ;  repeat  this  until  a  dense, 
bluish-white  structure  is  reached  from  which  nothing  more  can  be  picked 
up.  This  is  the  external  coat  of  the  artery.  Now  take  in  the  forceps  the 
edge  on  one  side  of  the  aperture  in  the  sheath,  raise  it  from  the  artery,  and 
separate  it  from  the  vessel  as  far  round  as  possible  with  the  scalpel  (held 
with  its  back  toward  the  artery),  a  director,  or  the  unarmed  needle.  Repeat 
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the  process  on  the  opposite  side,  until  the  clear  ring  round  the  vessel  is  com- 
plete. The  separation  of  the  sheath  should  not  exceed  one-quarter  inch  in 
the  longitudinal  direction. 

3.  Passing  the  Needle. — In  most  cases  this  is  best  passed  unarmed,  for 
a  thick  thread  increases  the  difficulty.  It  is  a  rule  to  introduce  the  needle 
from  that  side  upon  which  the  structure  most  to  be  avoided  lies :  thus,  if  the 
vein  lie  upon  one  side  of  the  artery,  the  needle  should  be  passed  from  that 
side,  or  if  the  vein  lie  behind  and  a  nerve  upon  one  side,  the  needle  should 
be  passed  from  the  side  of  the  nerve.  But  if  there  be  sufficient  reason  this 
rule  may  be  departed  from. 

That  spot  should  be  chosen  for  the  application  of  the  ligature  which  is 
furthest  removed  from  a  branch.  If  the  branches  arise  so  close  together 
that  the  thread  must  be  near  one,  apply  it  near  the  distal  and  tie  this  also, 
because  the  clot  in  the  distal  end  is  always  the  feebler.  To  pass  the  needle, 
seize  the  edge  of  the  hole  in  the  sheath  with  the  forceps,  and  pass  the  needle 
as  far  as  possible  round  the  artery ;  then  seize  the  opposite  edge  of  the  sheath 
and  draw  it  away  from  the  artery,  so  as  to  flatten  out  the  track  along  which 
the  needle  has  to  pass.  A  slight  side-to-side  movement  of  the  point  of  the 
needle  is  all  that  can  be  permitted  in  addition  to  steady,  gentle,  onward 
pressure ;  the  handle  must  not  be  too  early  depressed  or  the  artery  may  be 
transfixed. 

When  the  needle  has  been  passed  the  vessel  should  be  compressed  with  a 
finger  upon  it,  whilst  an  assistant  ascertains  by  cessation  of  pulsation  beyond 
that  the  trunk  has  really  been  secured.  At  the  same  time  the  surgeon  must 
see  that  nothing  but  the  artery  has  been  taken  up.  This  having  been  set- 
tled, the  needle  is  threaded  and  withdrawn,  and  the  ligature  tied. 

4.  Tying  the  Ligature. — A  reef-knot  must  always  be  used.  The  liga- 
ture must  be  applied  strongly  enough  to  divide  the  inner  and  middle  coats, 
but  not  so  tightly  as  to  divide  the  external.  The  vessel  must  not  be  dragged 
from  its  bed,  and  all  the  precautions  for  tying  a  vessel  in  a  deep  hollow  must 
be  observed. 

One  point  remains  for  consideration  before  passing  on  to  special  ligatures. 
Secondary  hemorrhage  has  been  found  to  be  more  common  after  ligature  of 
arteries  in  their  continuity  than  on  the  face  of  a  wound,  other  conditions 
being  apparently  identical.  This  is  regarded  by  many  as  due  to  the  elastic 
tension  constantly  acting  on  the  injured  part  of  the  artery  in  the  former 
case,  and  it  has  been  proposed  always  to  divide  the  vessel  between  double 
ligatures.  This  has  not  yet  been  done  in  a  sufficient  number  of  cases  to 
prove  that  the  danger  has  been  overcome.  Often  tension  on  a  ligatured 
artery  may  be  reduced  to  nil  by  position. 

Ligature  op  Special  Arteries. 

Ligature  of  the  Innominate  Artery. — Line:  From  the  middle,  as 
nearly  as  may  be,  of  the  manubrium,  to  the  right  sterno-clavicular  joint. 
The  artery  ends  usually  at  the  level  of  the  upper  edge  of  the  clavicle,  but  it 
is  sometimes  well  above  this  point  and  more  often  below  it.  The  patient  lies 
upon  his  back,  with  shoulders  raised  to  a  convenient  height,  the  head  thrown 
back  and  the  face  turned  to  the  left.  This  position  raises  the  vessel  some- 
what and  draws  it  nearer  the  mid-line. 

Make  an  incision  (Fig.  305,  1)  along  the  lower  three  inches  of  the  inner 
edge  of  the  right  sterno-rnastoid  to  the  level  of  the  top  of  the  sternum;  then 
outward  for  two  inches  along  the  clavicle.  Deepen  the  first  cut  till  the  edge 
of  the  sterno-mastoid  is  clear;  divide  the  tendon  of  the  inner  head  helow  and 
carefully  raise  it  with  the  skin  (Fig.  306).    In  a  little  loose  connective 
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tissue,  find  the  transverse  part  of  the  antero-jugular  vein  (a.  j.)  running  out- 
ward above  the  clavicle.    Draw  it  upward,  or  divide  between  double  liga- 


Fig.  305. 


Incisions  for  :  1,  innominate,  and  roots  of  carotid  and  subclavian  ;  2,  common  carotid  ;  3,  subclavian,  third 
part ;  4,  axillaiy,  first  part ;  5,  internal  mammary  in  second  space  ;  cr.,  cricoid  cartilage. 

tures.  Divide  the  sterno-hyoid  (s.  h.)  transversely  at  the  lower  part  of  the 
wound,  and  then  as  much  of  the  sterno-thyroid  (s.th.)  as  is  exposed.  Draw 
the  muscles  upward  with  a  retractor.  The  strong  third  layer  of  cervical 
fascia  passing  down  to  the  pericardium  must  now  be  divided  with  knife  and 
forceps,  or  on  a  director,  and  torn  open  with  fingers.  The  finger  placed  in 
the  angle  between  the  trachea  and  end  of  the  clavicle  now  feels  the  pulsa- 
tions of  the  vessel  which  is  exposed  by  careful  dissection  through  some  con- 
nective tissue,  often  containing  fat.  In  this  lie  small  veins  and  sometimes 
the  right  inferior  thyroid  (i.  th.) :  all  must  be  carefully  dealt  with.  The  point 
of  bifurcation  must  be  made  clear.  The  sheath  is  then  opened  and  the  liga- 
ture passed  from  without  or  below — i.  e.,  away  from  the  pleura  and  inno- 
minate vein,  as  far  from  the  bifurcation  as  possible.  The  internal  jugular 
may  require  drawing  outward,  and  occasionally  the  right  innominate  vein 
may  be  found  somewhat  overlapping  the  front  of  the  artery. 

Variations  in  the  length  and  position  of  the  artery  may  necessitate  en- 
largement of  the  wound.  More  or  less  of  the  clavicular  head  of  the  sterno- 
mastoid  may  have  to  be  divided ;  but  the  great  difficulty  is  that  the  artery 
even  when  of  normal  length  can  hardly  be  tied  below  its  bifurcation  on 
account  of  the  prominence  of  the  clavicle  or  overlapping  of  the  sternum. 
In  this  case  the  clavicle,  internal  to  the  rhomboid  ligament,  may  be  sawn 
through  and  removed  ;  or  if  this  does  not  expose  the  artery  sufficiently,  a 
piece  of  the  sternum  may  be  removed  with  a  trephine.  To  allow  of  this  the 
cut  along  the  sterno-mastoid  must  be  prolonged  over  the  sternum.  It  is 
much  better  to  operate  thus,  than  to  attempt  to  pass  the  needle  in  the  dark. 

The  operation  was  first  performed  by  Mott,  at  the  New  York  Hospital,  in 
1818  ;  the  patient  walked  out  on  the  twentieth  day,  bleeding  from  the  wound 
occurred  on  the  twenty-first,  and  he  died  on  the  twenty-sixth.  It  has  been 
done  16  times:  15  for  subclavian  aneurism,  1  for  hemorrhage  from  the 
axillary  after  ligature  of  the  subclavian.  W.  A.  Smyth,  of  New  Orleans, 
on  May  15,  1864,  operated  on  the  only  case  that  recovered  ;  he  tied  the  root 
of  the  carotid  as  well  to  prevent,  if  possible,  hemorrhage  from  the  distal 
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end — the  usual  cause  of  death.  It  occurred  several  times,  and  forced  him, 
on  July  9th,  to  tie  the  vertebral.  The  patient  was  well  on  the  19th.  The 
aneurism  recurred  ten  years  later,  and  suppurated  ;  Smyth  laid  the  sac 
open,  but  could  do  nothing  but  plug,  and  the  patient  died  in  a  few  days. 
The  latest  operation,  by  Thomson,  of  Dublin,  however,  permits  us  to  hope 
for  better  results  from  aseptic  ligature:  his  patient  did  not  die  directly  from 
the  effects  of  the  ligature,  but  from  perforation  at  the  bifurcation  of  the 
artery. 

Ligature  of  the  Common  Carotid  Artery. — Line:  From  the  sterno- 
clavicular joint  to  a  point  midway  between  the  mastoid  process  and  angle  of 
jawT  (Fig.  305,  2).  It  lies,  with  a  chain  of  glands,  in  the  triangular  space 
between  the  spine  (covered  by  the  longus  colli  and  a  bit  of  the  rectus  cap. 
ant.  maj.  above),  the  larynx  and  pharynx  and  the  sterno-mastoid,  and  is 
covered  also,  below  the  level  of  the  cricoid,  by  the  depressors  of  the  hyoid. 
It  lies  in  a  sheath  of  cervical  fascia  containing  three  compartments,  the 
internal  for  the  artery,  external  for  the  vein,  and  a  posterior — between 
the  artery  and  vein — for  the  vagus.  The  sup.  thyroid  vein  often  crosses  the 
artery  high,  and  the  middle  thyroid,  if  present,  opposite  the  cricoid.  The 
descendens  noni  lies  in  front  of,  or  in,  the  sheath  ;  the  sympathetic  cord  be- 
hind the  sheath ;  the  recurrent  laryngeal  is  behind  at  the  origin  and  then 
internal.  The  sterno-mastoid  branch  of  the  sup.  thyroid  runs  down  and  out 
over  the  upper  half,  the  inf.  thyroid  vessels  run  in  behind  the  sheath  just 
below  the  cricoid.  There  are  no  branches.  The  left  artery  arises  in  the 
thorax,  where  we  have  nothing  to  do  with  it ;  it  is  more  often  overlapped 
by  the  jugular  vein  than  the  right,  and  has  the  oesophagus  and  the  thor- 
acic duct  behind  it  at  the  root  of  the  neck. 

Ligature  of  the  Carotid  at  its  Root  (Fig.  306). — The  position, 
incision  (Fig.  305,  1),  and  the  operation  so  far  as  the  reflection  of 
the  sternal  head  {si.)  of  the  sterno-mastoid  are  the  same  as  for  ligature  of 


Fig.  30G. 


Fig.  307. 


Ligature  of  the  innominate  (the  vessel  was  unusually 
long):  pi.,  platysnia  ;  a.j.,  anterior  jugular,  the  communi- 
cating branch  with  its  fellow  divided  ;  s<  and  st.cl.,  sternal 
and  clavicular  heads  of  sterno-mastoid  ;  s. 7/.,  sternohyoid  ; 
s.tli.,  steruo-thyroid  ;  i.lh.,  inferior  thyroid  vein  ;  in.a.,  in- 
nominate artery;  cl,  clavicle. 


Ligature  of  the  left  common  carotid  :  pi, 
platysnia  resting  in  the  deep  fascia ;  st.  m., 
sterno-mastoid;  o.h.,  omo-hyoid ;  t.m.a., 
sterno-mastoid  branch  ;  i.j.,  internal  jugular; 
dji.,  descendens  noni ;  c.n .,  communicare 
noni  ;  c.a.,  carotid  artery. 


the  innominate  (p.  872),  but  the  incisions  need  not  be  quite  so  long.  The 
anterior  jugular  (a.j.)  being  kept  out  of  danger,  seek  the  outer  edge  of  the 
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sternohyoid  (.?.  A.)  ;  this  must  be  drawn  inwards  or  notched  according  to  its 
width  and  the  lowness  of  the  point  at  which  the  thread  is  to  be  applied  ; 
and  the  sterno-thyroid  (s.  th.)  will  require  similar  treatment.  The  fascia 
beneath  these  muscles  must  be  opened  and  the  common  sheath  of  the  vessels 
exposed  alongside  the  trachea,  numerous  thyroid  and  other  veins  being 
avoided  or  tied.  The  sheath  must  now  be  opened — well  to  the  inner  side, 
so  as  to  enter  the  compartment  of  the  artery — the  vessel  cleaned  in  the 
usual  way,  and  an  armed  needle  passed  from  without  in.  Before  tying 
see  that  the  vagus  and  recurrent  laryngeal  are  not  included  ;  both  the 
vagus  and  jugular  are  at  some  distance  from  the  root  of  the  right  carotid, 
but  on  the  left  side  the  vein  often  overlaps  the  artery,  and  the  relation  of  the 
vessel  to  the  thoracic  duct  and  oesophagus  must  be  borne  in  mind.  On  the 
right  side  the  vessel  should  always  be  tied  as  far  as  possible  from  the  inno- 
minate bifurcation. 

This  operation  is  required  for  aneurism  of  the  upper  part  of  the  carotid. 

Ligature  of  the  Carotid  above  or  below  the  Omo-hyoid. — 
(Fig.  307).  Position  as  above.  Make  a  cut  (Fig.  305, 2)  three  inches  long, 
having  its  centre  opposite  the  cricoid  cartilage,  through  skin,  platysma, 
and  fascia  upon  the  edge  of  the  sterno-mastoid  ;  and  make  this  edge  quite 
clear  along  the  whole  length  of  the  wound.  Now  turn  the  head  almost 
to  the  mid  position  and  raise  it  sufficiently  to  relax  the  sterno-mastoid, 
which  is  to  be  carefully  freed  and  drawn  out  with  a  retractor;  in  doing 
this  the  sterno-mastoid  branch  of  the  sup.  thyroid  may  be  cut  and  require 
ligature.  Through  the  fascia  now  exposed,  on  the  level  of  the  lower  edge 
of  the  cricoid  cartilage,  will  be  seen  the  omo-hyoid  ;  make  the  upper  edge 
of  this  clear  (Fig.  307,  o.A.).  Immediately  above  it,  and  close  to  the 
cricoid,  is  the  carotid  sheath,  which  must  be  opened  on  the  inner  side,  the 
descendens  noni,  if  seen  upon  or  in  the  sheath,  being  spared,  and  a  middle 
thyroid  vein,  if  present,  being  drawn  aside.  More  care  will  be  required  here 
than  lower  to  avoid  the  vagus.  The  special  sheath  of  the  artery  must  next 
be. opened  and  the  vessel  cleaned.  The  needle  is  to  be  passed  from  without 
inwards. 

The  omo-hyoid  may  be  freed  from  the  sheath  and  drawn  down  and  in,  if 
it  is  wished  to  apply  a  ligature  beneath  or  below  the  muscle.  This  operation 
may  be  required  for  wound  ;  for  hemorrhage  from,  or  aneurism  of,  the 
internal  or  external  carotid  or  their  branches;  either  alone  or  with  the  sub- 
clavian for  aneurism  of  the  innominate  or  base  of  the  carotid  ;  for  aneurismal 
varix  and  aneurism  by  anastomosis  among  its  terminal  branches. 

Ligature  of  the  External  Carotid. — Line:  From  the  back  of  the 
thyroid  to  the  back  of  the  neck  of  the  lower  jaw.  It  is  at  first  anterior 
and  mesial  to  the  internal  carotid,  but  winds  back  and  becomes  external  to 
it  beneath  the  digastric,  the  styloid  process  intervening.  As  high  as  a  line 
from  the  mastoid  to  the  hyoid  bone  it  is  covered  by  the  sterno-mastoid ; 
above  this  by  the  stylo-hyoid,  digastric,  and  parotid  ;  it  lies  upon  the 
pharynx,  behind  the  great  cornu,  and  the  styloid  process  and  stylo-pharyn- 
geus,  which  separate  it  from  the  internal  carotid.  No  companion  vein  ;  the 
temporo-maxillary  trunk  is  superficial  to  it  in  the  parotid,  and  the  common 
facial  vein  crosses  it  near  the  great  cornu.  The  hypo-glossal  crosses  over  it 
from  behind  forward,  just  above  the  cornu,  and  the  facial  higher  up  in  the 
parotid  ;  the  glossopharyngeal  turns  round  the  stylo-pharyngeus.  Branches 
are  numerous:  the  sup.  thyroid  at  the  root,  the  lingual  at  the  great  cornu, 
the  facial  at  the  lower  edge  of  the  digastric  and  the  internal  maxillary 
(terminal) — all  running  forward  ;  the  occipital  opposite  the  facial,  and  the 
post,  auricular  beneath  the  digastric — running  backward ;   the  ascending 
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pharyngeal  rising  from  the  first  inch,  and  the  terminal  superficial  temporal 
— ascending. 

Position. — On  the  back,  with  the  shoulder  raised,  head  thrown  back,  and 
face  turned  moderately  to  the  other  side.  The  surgeon  stands  on  the  side 
of  the  artery  to  be  tied.  Incision  from  close  behind  the  angle  of  the  jaw 
to  the  edge  of  the  sterno-mastoid  behind  the  thyroid  cartilage,  of  such 
length  that  the  horn  of  the  hyoid  lies  at  its  centre  (Fig.  308,  3).  It  must 
be  deepened  through  skin,  platysma,  and  fat,  the  anterior  division  of  the 


Fig.  308. 


Incisions  for :  1,  facial  ;  2,  lingual;  3,  external  carotid;  4,  vertebral  ;        hyoid;  cr.,  cricoid; 
e.j.,  external  jugular. 

temporo-maxillary  vein  being  watched  for  above,  issuing  from  the  exposed 
part  of  the  parotid  and  running  to  join  the  facial  (Fig.  309  c.f.v.).  Open 
the  sheath  of  the  sterno-mastoid,  and  make  clear  its  edge.  The  wound 
being  now  opened  with  retractors,  pick  up  with  forceps  the  deep  layer  of 
the  sheath  of  the  muscle  at  the  level  of  the  hyoid,  and  notch  it  with  a 
knife  held  on  the  flat ;  divide  this  fascia  carefully  upward  and  downward. 
A  finger  touching  the  tip  of  the  great  cornu  will  rest  upon  the  artery  at  the 
seat  of  election.  With  knife  and  forceps  or  two  pairs  of  forceps,  work 
carefully  through  the  connective  tissue  over  the  artery  at  this  spot,  keeping 
a  sharp  lookout  for  the  hypoglossal  nerve  above,  and  especially  for  the  com- 
mon facial  vein  which,  when  found,  must  be  drawn  down  and  in.  If  glands 
are  much  in  the  way  they  may  be  excised.  The  sheath  of  the  artery  is 
now  opened  a  little  below  the  great  cornu,  and  the  ligature  passed  from 
without  in.  It  lies  between  the  origins  of  the  superior  thyroid  and  lingual 
branches — the  situation  in  which  it  is  most  likely  to  cut  off  all  supply  to 
the  tonsil. 

The  difficulty  is  to  be  sure  that  the  artery  exposed  is  the  external,  and 
not  the  internal,  carotid.  The  following  points — one  or  more  of  them — 
show  this :  immediate  contact  with  the  hyoid  bone,  the  giving  off  of  branches, 
the  cessation  of  pulsation  in  the  temporal  and  facial  arteries  on  compressing 
the  trunk. 

If,  to  deprive  the  internal  maxillary  of  blood,  it  were  desired  to  tie  the 
vessel  below  the  digastric,  the  incision  would  have  to  extend  from  below'  the 
ear  to  the  level  of  the  hyoid  bone.  The  parotid  would  have  to  be  raised 
and  drawn  upward,  the  digastric  made  clear  and  drawn  up,  the  vessel  being 
found  along  the  lower  border  of  the  muscle,  giving  off  just  here  the  facial 
and  occipital,  above  which  the  thread  should  pass. 
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The  internal  carotid  continues  the  line  of  the  common  carotid  and  lies  in 
the  triangular  interval  between  the  spine  and  rect.  cap.  ant.  maj.  posteriorly, 
the  pharynx  internally,  and  the  sterno-mastoid,  stylo-hyoid,  and  digastric, 
styloid  process  and  stylo-pharyngeus,  and  the  parotid  superficially.  Its 
relations  to  the  jugular  vein,  vagus,  int.  and  ext.  laryngeal,  and  sympathetic 
nerves,  are  those  of  the  common  trunk,  the  sheath  of  which  is  continued  up. 
The  common  facial  vein  crosses  near  the  hyoid.  The  hypoglossal  crosses  it 
below  the  digastric,  and  the  glossopharyngeal  with  the  stylo-pharyngeus. 
Near  the  skull  the  ninth,  tenth,  eleventh,  and  twelfth  nerves  issue  between 
the  artery  and  vein.  The  occipital  and  post,  auricular  arteries  pass  back 
over  the  vessel.    It  gives  no  branches  in  the  neck. 

This  vessel  may  be  wounded  by  stabs  or  shots  from  without,  or  by  punc- 
ture from  within  from  a  pipe  driven  forcibly  into  the  mouth  or  a  pin  or 
fishbone  thrust  into  the  tonsil  or  pharynx;  ulceration  of  the  tonsil  may  open 
the  artery.  In  these  cases  only  is  ligature  of  the  internal  preferable  to  that 
of  the  common  carotid,  and  it  should  be  done  on  either  side  of  the  wround ; 
but  in  hemorrhage  from  the  tonsil  in  scarlet  fever  the  state  of  the  glands 
renders  this  impossible  (page  551).  The  internal  carotid  may  be  secured  as 
high  as  the  digastric,  or  even  higher,  through  the  incision  given  for  the 
ext.  carotid :  the  sterno-mastoid  must  be  fully  drawn  back,  and  the  deep 
layer  of  its  sheath  opened  three-quarter  inch  from  the  hyoid.  To  reach 
it  as  high  as  the  tonsil,  Guthrie  proposed  the  following  operation :  Make  an 
incision  from  below  the  ear  downward,  one-half  inch  behind  the  jaw  to  the 
level  of  its  angle,  then  forward  along  its  edge  to  the  first  molar,  dividing 
the  facial ;  draw  the  second  molar,  divide  the  jaw  through  its  socket,  cut 
its  fascial  connections,  and  evert  its  angle  to  give  room ;  detachment  of  the 
internal  pterygoid  and  mylo-hyoid,  may  be  necessary.  Feel  for  the  styloid 
process,  define  the  stylo-hyoid,  detach  it  and  draw  it,  the  stylo-pharyngeus 
and  glosso-pharyngeal  nerve  in,  thus  exposing  the  int.  carotid  outside  the 
tonsil.  Herbert  Mayo  on  one  occasion  divided  the  styloid  process  to  reach 
the  vessel. 

The  incision  for  the  ext.  carotid  (Fig.  308,  3)  will  serve  also  for  ligature 
of  the  roots  of  the  sup.  thyroid,  lingual,  facial,  and  occipital.    Their  points  of 


Ligature  of  the  lingual  before  it  passes  beneath  digastric  :  /,  deep  fascia  ;  sL  m.,  sterno-mastoid  ;  s.  g.,  sub- 
maxillary gland;  c./.  «.,  common  facial  vein  formed  by  ant.  division  of  tcmporo-maxillary  and  facial  and 
receiving  superior  thyroid  ;  g.  c,  great  cornu  ;  hy. ,  hypoglossal  with  digastric  above  it ;  I.,  lingual  artery  j 
m.  c,  middle  constrictor. 


origin  (page  876)  are  the  chief  guide,  but  the  vertical  part  of  the  hypo- 
glossal, also,  will  lead  to  the  occipital,  and  on  raising  the  submaxillary  and 
stretching  the  ext.  carotid,  the  anterior  branches  are  rendered  prominent. 

The  lingual  may  be  tied  at  two  points  of  its  course — before  and  beyond 
the  post,  belly  of  the  digastric.  By  the  first  operation  the  vessel  may  be 
secured  before  the  origin  of  the  dorsalis  linguae ;  but  the  position  of  the 
vessel  is  more  constant  at  the  latter  spot. 


Fig.  309. 
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Position:  As  for  ligature  of  the  carotid,  with  the  head  more  thrown  back 
and  the  face  more  turned  to  the  sound  side. 

To  tie  the  lingual  before  it  passes  beneath  the  digastric  (Fig.  309),  make  an 
incision  (Fig.  308,  2),  slightly  curved  up  at  each  cud,  close  above  the  great 
coruu  of  the  hyoid  bone,  starting  from  its  junction  with  the  body  of  the  bone, 
and  running  back  to  the  edge  of  the  sterno-mastoid.  The  curved  ends  may 
be  lengthened  if  space  is  required.  Divide  the  platysma  carefully  poste- 
riorly, lest  the  facial  or  common  facial  vein  (c.f.v.)  be  wounded  here;  if 
seen  draw  it  up  and  back.  Raise  the  upper  edge  of  the  wound ;  the  bulging 
edge  of  the  submaxillary  gland  (s.g.)  is  now  seen;  divide  the  fascia  along  its 
lower  border,  free  the  gland  from  the  hyoid  bone,  and  draw  it  up.  Feel  for 
the  great  cornu  (g.c),  and  have  it  drawn  down  and  steadied  with  a  hook; 
make  clear  the  lower  border  of  the  posterior  belly  of  the  digastric,  and  find, 
passing  beneath  this,  the  hypoglossal  nerve  (hy.)  with  the  small  ranine  vein 
below  it.  Remove  any  fat  and  connective  tissue  concealing  the  hyoglossus 
(Ji.g.)  between  the  hypoglossal  above  and  the  great  cornu  below  ;  then,  with 
knife  and  forceps,  cut  carefully  through  the  hyoglossus  parallel  to  and  mid- 
way between  these  two  rallyiug  points.  The  artery  either  lies  in  the  wound, 
or  will  be  exposed  by  drawing  the  edges  up  or  down.  It  has  two  small 
vense  comites.  It  must  be  cleaned  and  tied  in  the  usual  way.  Difficulty  is 
likely  to  arise  in  this  operation  only  from  the  common  facial  and  other  veins 
at  the  back  of  the  wound. 

To  tie  the  lingual  beyond  the  posterior  belly  of  the  digastric.  The  position 
of  the  patient  is  the  same.  The  incision  starts  below  and  one-half  inch  ex- 
ternal to  the  symphysis,  runs  down  and  back  to  the  junction  of  the  great 
cornu  and  body,  then  turns  roundly,  and  runs  up  to  a  little  below  the  angle 
of  the  jaw ;  it  may  be  somewhat  shorter  in  thin  people  with  small  sub- 
maxillary glands.  The  fat  and  platysma  are  divided  with  the  same  care  as 
above,  the  sheath  of  the  submaxillary  opened  below,  a  finger  passed  beneath 
the  gland  to  separate  and  raise  it  from  deeper  parts.  The  tendon  of  the 
digastric,  with  a  bit  of  each  belly,  is  now  seen,  and  superiorly  the  hypo- 
glossal crosses  the  field  to  pass  beneath  the  posterior  edge  of  the  mylohyoid, 
the  fibres  of  which  run  downward  and  slightly  forward  in  front.  Remove 
some  connective  tissue  below  the  nerve  to  expose  the  hyoglossus,  and  divide 
this  midway  between  the  digastric  and  the  hypoglossal.  The  vessel  is  now 
exposed. 

The  facial  artery  may  be  tied  by  a  short  transverse  cut,  through  skin, 
platysma,  and  fascia,  along  the  lower  edge  of  the  jaw,  having  its  centre  at 
the  anterior  border  of  the  masseter  (Fig.  308,  1).  The  vessel  will  be  felt  at 
the  latter  spot  as  a  thickish  pulsating  band  ;  the  vein  lies  behind  it. 

The  temporal  artery  may  be  tied  by  a  short  vertical  cut  immediately 
in  front  of  the  ear,  having  its  centre  over  the  root  of  the  zygoma ;  it  must  be 
separated  from  a  single  vein,  and  from  the  auriculo-temporal  nerve,  which 
lies  deep  to  and  behind  it. 

Both  these  vessels  may  be  easily  controlled  by  pressure  or  b)r  acupressure. 

Ligature  of  tiie  Subclavian  Artery. — Owing  to  its  origin  from  the 
aortic  arch,  the  left  artery  lies  at  first  very  deeply  upon  the  longus  colli, 
with  the  pleura  first  in  front  of,  then  below  it ;  and  this,  with  the  fact  that 
the  delicate  thoracic  duct  arche3  out  from  behind  the  vessel,  above  and  then 
in  front  of  it,  renders  the  whole  first  part  on  the  left  side  almost  inaccessible 
surgically.  Between  the  second  and  third  parts  on  the  two  sides  there  is  no 
difference  of  importance. 

The  right  subclavian  artery  forms  a  slightly  reclined  arch  lying  on  the 
pleura  a  little  below  its  apex,  starting  from  the  sterno-clavicular  articulation 
and  ending  at  the  lower  edge  of  the  first  rib  about  half  an  inch  internal  to 
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the  middle  of  the  clavicle.  The  second  part  of  the  vessel  is  generally  one- 
half  to  three-quarters  of  an  inch  above  the  clavicle,  when  the  shoulder  is 
fully  depressed ;  but  it  may  be  one  to  one  and  a  half  inches  above  the  bone, 
especially  on  the  right  side,  or  it  may  be  entirely  concealed  behind  it.  The 
latter  is  likely  to  be  the  case  when  the  neck  is  short,  the  clavicle  strongly 
curved,  and  the  shoulder  thick  and  high,  the  former  in  people  of  the  opposite 
build. 

The  first  and  second  parts  are  covered  by  the  sterno-mastoid  ;  beneath  this 
the  sterno-hyoid  and  -thyroid  muscles  cover  more  or  less  of  the  first  part, 
and  the  scalenus  ant.  descends  in  front  of  the  second  part — all  enveloped 
in  layers  of  the  cervical  fascia.  The  third  part  has  only  the  superficial 
structures,  platysma,  and  deep  fascia,  in  front  of  it  till  it  passes  beneath  the 
clavicle  and  subclavian.  Below  and  behind  the  first  and  second  parts  lies 
the  pleura;  the  third  part  lies  on  the  first  rib,  touching  the  pleura  only  just 
external  to  the  scalenus,  and  behind  it  is  the  scalenus  med.  Above  it  is 
the  post,  belly  of  the  omo-hyoid  ;  this  muscle  generally  forms  with  the 
clavicle  below  and  sterno-mastoid  internally,  a  small  triangle,  in  which  the 
vessel  is  usually  tied.  The  subclavian  vein  lies  in  front  of,  but  lower  than, 
the  artery  behind  the  clavicle,  the  ant.  scalene  passing  between  the  two ;  it 
ends  at  the  inner  border  of  the  scalenus  ant.,  here  joining  the  ant.  jugular 
to  form  the  innominate,  which  runs  on  below  and  somewhat  in  front  of  the 
first  part  of  the  vessel.  The  int.  jugular  descends  in  front  of  this  part  close 
to  the  inner  edge  of  the  ant.  scalene,  between  it  and  the  thyro-hyoid.  Be- 
hind the  jugular,  opening  into  it  or  the  innominate,  is  the  vertebral  vein. 
The  deep  part  of  the  ant.  jugular  crosses  out  over  the  first  part  to  reach  the 
ext.  jugular  or  subclavian  vein,  but  is  superficial  to  the  hyoid  muscles. 
The  ext.  jugular  pierces  the  deep  fascia  an  inch  above  the  clavicle,  generally 
close  to  the  outer  edge  of  the  sterno-mastoid,  and  descends  across  the  third 
part  to  enter  the  subclavian;  it  receives  the  transverse  cervical  and  supra- 
scapular veins — which  may  form  a  plexus  over  the  third  part  of  the  artery — 
and  usually  the  ant.  jugular.  In  the  interval  between  the  jugular  vein  and  the 
origin  of  the  carotid,  the  vagus  descends  and  gives  off  its  recurrent  laryngeal 
branch,  which  passes  up  and  in  behind  the  vessel ;  cardiac  and  sympathetic 
branches  also  lie  here.  The  second  part  has  the  phrenic  nerve  running 
down  and  in  front  of  it,  but  separated  by  the  ant.  scalene ;  on  the  left  side 
the  phrenic  lies  on  the  first  part.  The  third  part  has  the  brachial  plexu3 
above  it,  the  third  cord  being  low  down  behind  it ;  the  small  nerve  to  the 
subclavian  crosses  the  vessel  to  its  muscle,  and  the  supra-clavicular  nerves 
cross  it  superficially  in  the  teguments.  The  supra-scapular  artery  crosses 
the  third  part, behind  the  clavicle  as  a  rule;  the  transversalis  colli  generally 
soon  passes  out  of  the  subclavian  triangle,  beneath  the  omo-hyoid.  The 
origin  of  the  first  part  is  more  or  less  behind  the  root  of  the  carotid. 

Branches. — From  the  first  part  the  vertebral  rises  from  the  upper  and 
back  aspect,  the  thyroid  axis  from  the  anterior,  projecting  between  the 
jugular  and  the  ant.  scalene;  and  the  internal  mammary  immediately  below 
the  thyroid  axis.  From  the  back  of  the  second  part  springs  the  common 
trunk  of  the  sup.  intercostal  and  profunda  cervicis.  More  often  than  not, 
the  post,  scapular  rises  from  the  third  part,  and  there  may  be  two  or  three 
branches  from  this  part.  The  branches  may,  therefore,  be  scattered  over 
the  whole  artery.  Generally  the  third  part  is  quite  suitable  for  ligature,  so 
also  the  second ;  but  the  distance  between  the  bifurcation  of  the  innominate 
and  the  origin  of  the  vertebral  is  rarely  more  than  one  inch,  and  may  be 
only  a  few  lines. 

The  subclavian  artery  may  perforate  the  ant.  scalene,  or,  more  rarely,  lie 
in  front  of  it  with  the  vein ;  the  vein  may  be  behind  the  scalene  with  the 
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artery,  and  the  positions  of  vein  and  artery  may,  very  rarely,  be  reversed. 
The  subclavian  may  be  the  fourth  vessel  to  rise  from  the  arch,  instead  of 
springing  from  the  innominate ;  it  then  passes  behind  the  oesophagus  to  reach 
its  place  on  the  right  side. 

Ligature  of  the  first  part  of  the  subclavian. — The  positions  of  patient  and 
operator  and  the  early  stages  of  the  operation  are  the  same  as  for  ligature 
of  the  innominate  (Fig.  306).  The  clavicular  head  of  the  sterno-mastoid 
may  require  notching.  After  the  sterno-thyroid  and  sterno-hyoid  muscles 
have  been  sufficiently  divided  from  their  outer  toward  their  inner  edges,  and 
the  third  layer  of  cervical  fascia  has  been  carefully  opened,  draw  the  internal 
jugular  vein,  and  with  it  the  vertebral,  outwards.  Should  the  innominate 
vein  bulge  upwards,  it  must  be  depressed  by  a  retractor.  Working  now  with 
two  pairs  of  forceps,  tear  through  the  connective  tissue,  so  as  to  see  the 
bifurcation  of  the  innominate  and  the  origin  of  the  vertebral.  The  vagus 
nerve  must  next  be  found  and  drawn  inwards.  The  sheath  is  to  be  opened 
midway  between  the  vertebral  and  innominate,  the  vessel  cleaned  with  a 
director,  and  the  needle  passed  from  below,  upwards  and  inwards,  every  care 
being  taken  to  avoid  injuring  the  pleura  und  the  vein.  If  the  vertebral  rise 
very  close  to  the  origin  of  the  artery,  it  must  be  ligatured  a  little  above 
its  root  and  the  artery  tied  beyond  it. 

This  operation  has  been  performed  fourteen  times  for  aneurism  of  the 
third  part,  with  a  uniformly  fatal  result,  and  almost  always  from  hemorrhage. 
The  difficulties  are  extreme,  especially  on  the  left  side,  where  the  thoracic 
duct  lies.   Whether  antiseptics  will  lead  to  another  trial  remains  to  be  seen. 

Ligature  of  the  third  part  of  the  subclavian  (Fig.  310). — Position :  On  the 
back  with  the  shoulders  raised,  the  head  extended  moderately,  and  turned 
to  the  other  side ;  the  arm  is  to  be  drawn  forcibly  downwards. 

Fig.  310. 


Ligature  of  the  left  subclavian,  third  part  :  el.,  clavicle  ;  st.m.,  sterno-mastoid  ;  e.  j.,  external  jugular  ;  sea., 
scalenus  anticus ;  o.h.,  omo-hyoid  ;  supra.,  supra-scapular  artery  ;  g.n.,  nerve  of  subclavius;  br.pl.,  brachial 
plexus  ;  8.a,,  subclavian  artery  tied  below  origin  of  small  branch. 

Endeavor  to  find  the  line  of  the  ext.  jugular.  Then  draw  down  the 
skin  over  the  clavicle,  and,  cutting  directly  on  to  the  upper  surface  of  the 
bone,  make  an  incision  three  to  four  inches  long  from  over  the  outer  edge  of 
the  sterno-mastoid  to  the  anterior  edge  of  the  trapezius  (Fig.  305,  4) ;  this 
divides  skin,  fascia,  platysma,  and  superficial  vessels  and  nerves;  no  large 
vein  can  be  injured  unless  it  cross  the  clavicle.  The  skin  must  be  steadied 
by  the  thumb  and  fingers  of  the  left  hand  below  and  above  the  clavicle, 
and  the  incision  made  carefully  lest  the  knife  slip  into  the  subclavian 
triangle.  Let  the  skin  spring  back  :  the  incision  lies  close  above  and  paral- 
lel to  the  clavicle.  The  deep  fascia  must  now  be  picked  up  close  to  the 
clavicle  and  notched  all  along,  a  sharp  lookout  being  kept  for  the  lower  end 
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of  the  ext.  jugular  vein  :  draw  it  in  or  out,  or  double  ligature  and  divide  it. 
Now  put  the  two  forefingers  through  the  opening  in  the  fascia,  and  stretch 
it  gently  from  side  to  side.  Draw  up  the  upper  lip  of  the  wound.  The 
brachial  plexus  is  now  well  in  view,  and  often  the  lower  edge  of  the  omo- 
hyoid. The  subclavian  vein  lies  as  a  rule  behind  the  clavicle,  out  of 
sight.  If  the  transverse  cervical  artery  should  be  seen  at  the  upper  internal, 
or  the  supra- scapular  at  the  lower  internal,  part  of  the  wound,  it  must  be 
drawn  aside.  Tear  and  cut  through  the  connective  tissue  just  outside  the 
sterno-mastoid  until  the  edge  of  the  ant.  scalene  (the  outer  edge  of  which 
corresponds  to  that  of  the  sterno-mastoid)  is  clear ;  the  finger  must  be  run 
down  along  this  edge  to  the  scalene  tubercle,  external  to  and  behind  which 
the  artery  will  be  felt  on  the  first  rib  as  a  movable  flat  band  with  thick 
edges,  with  the  third  cord  of  the  brachial  plexus  outside  it.  To  expose  it, 
a  dense  layer  of  cervical  fascia  will  have  to  be  opened  :  the  nerve  to  the  sub- 
clavius  must  be  spared  if  seen.  The  sheath  must  be  opened  where  the 
artery  lies  on  the  rib,  and  the  armed  needle  passed  from  above  downwards 
and  inwards,  i.  e.,  away  from  the  last  cord  of  the  brachial  plexus — the  vein 
being  securely  placed. 

Whenever  the  above  incision  does  not  give  sufficient  room,  a  vertical  cut 
upwards  must  be  made  from  its  centre  ;  this  will  always  be  required  in  fat 
people  with  short,  thick  necks.  The  sterno-mastoid  and  trapezius  must  be 
k  divided  if  they  extend  over  more  than  the  inner  and  outer  thirds,  respect- 
ively, of  the  clavicle  ;  they  may  meet.  Generally,  the  omo-hyoid  is  not  seen 
in  the  above  operation,  but  it  may  be  inserted  into,  or  closely  bound  to,  the 
clavicle ;  it  must  be  carefully  detached  and  drawn  upwards.  When  the 
vertical  cut  is  made,  the  omo-hyoid  is  necessarily  seen  ;  its  lower  edge  should 
be  made  clear  as  a  landmark.  If  a  plexus  of  veins  cover  the  artery,  they 
must  be  hooked  aside,  or  clamped,  or  tied,  before  division.  If  a  branch 
arise,  the  artery  should  be  tied  as  far  as  may  be  on  its  distal  side ;  if  the 
ligature  must  be  close  to  a  branch,  tie  the  branch  as  well  as  the  trunk.  It 
may  be  extremely  difficult  to  distinguish  between  the  artery  and  the  third 
cord  of  the  brachial  plexus:  for  pulsation  may  be  very  obscure  in  the  artery, 
or  it  may  be  strongly  communicated  to  the  nerve.  If  the  signs  at  p.  871  fail, 
a  thread  must  be  passed  round  one  or  other  cord,  and  pressure  made  upon 
it  with  the  finger  :  if  pulsation  stop  in  the  vessels  beyond,  the  artery  has  been 
secured. 

The  operation  is  required  chiefly  for  aneurism  of  the  axillary. 

If,  when  the  artery  is  exposed  in  its  third  part,  it  is  found  impossible  or 
dangerous  to  apply  a  thread  to  it,  the  second  part  may  be  tied  by  cautiously 
notching  the  outer  margin  of  the  ant.  scalene,  which,  when  the  head  is 
turned  to  the  opposite  side,  projects  beyond  the  sterno-mastoid.  In  doing 
this  care  must  be  taken  not  to  injure  the  pleura,  transverse  cervical  and 
supra-scapular  arteries,  or  the  phrenic  nerve  lying  near  the  inner  edge  of 
the  muscle.  The  ligature  may  be  passed  as  is  most  convenient,  as  far  as 
possible  from  the  superior  intercostal.  Twelve  cases  are  recorded  with  seven 
deaths. 

Ligature  ok  the  Vertebral  Artery.  —Position :  On  the  back,  with 
the  head  moderately  extended  and  turned  to  the  opposite  side.  Make  an 
incision  three  to  four  inches  long  (Fig.  308,  4)  upon  the  posterior  edge  of 
the  sterno-mastoid  from  one-inch  above  the  clavicle,  the  jugular  being,  if 
possible,  avoided.  Make  the  edge  of  the  muscle  clear  all  along ;  draw  it  in 
with  a  retractor.  The  phrenic  nerve  and  transverse  cervical  artery  should 
now  be  seen  lying  on  the  scalenus  ant.  Avoiding  these,  separate  the  con- 
tiguous edges  of  the  scalenus  ant.  and  longus  colli,  to  see  the  vertebral 
artery  which  lies  between  them  generally  covered  by  its  vein ;  this  is  usu- 
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ally  best  drawn  out.  The  large  seventh  transverse  process  is  a  good  guide 
to  the  intermuscular  interval.  If  the  artery  enter  higher  than  the  sixth 
foramen,  it  will  be  inside  its  usual  course.  The  needle  is  passed  from  with- 
out. Suitable  retractors  and  a  good  light  are  essential  to  success.  Smyth 
first  performed  the  operation  (page  874).  Alexander,  of  Liverpool,  intro- 
duced ligature  of  both  vertebrals  as  a  treatment  of  epilepsy,  but  considerable 
experience  has  led  him  to  abandon  the  operation. 

The  inferior  thyroid  may  be  tied  through  a  three  inch  incision  along  the 
inner  edge  of  the  sterno-mastoid,  having  its  centre  one-half  inch  below  the 
cricoid  cartilage.  The  carotid  sheath  and  its  contents  must  be  drawn  bodily 
outward,  and  the  inf.  thyroid  will  be  found  running  up  and  in  from  beneath 
it  about  a  finger's  breadth  below  the  cricoid.  The  head  must  be  flexed  to 
permit  the  deeper  dissection,  and  the  vessel  carefully  cleaned  to  avoid  inclu- 
sion of  the  middle  cervical  ganglion. 

The  internal  mammary  passes  from  its  origin  behind  the  innominate  vein, 
being  here  crossed  by  the  phrenic,  over  the  pleura,  down  and  in  to  the  back 
of  the  cartilage  of  the  first  rib ;  it  then  runs  down  behind  the  cartilages  of 
the  ribs,  one-half  inch  or  less  from  the  sternum,  to  the  sixth  space,  where  it 
divides  into  sup.  epigastric  and  musculo-phrenic.  The  triangularis  sterni 
intervenes  between  it  and  the  pleura  below  the  second  space. 

It  may  be  tied  by  an  incision  starting  over  the  edge  of  the  sternum  and 
running  two  inches  out  in  any  space.  Divide  the  fat,  great  pectoral,  ant. 
intercostal  aponeurosis,  and  internal  muscle — the  latter  with  knife  and  for- 
ceps. Scratching  through  a  little  loose  areolar  tissue  shows  the  artery  lying 
between  two  veins  in  the  lower  spaces,  with  one  in  the  upper.  If  the  vessel 
have  been  wounded  and  have  retracted  beneath  a  cartilage,  this  may  be 
resected,  if  necessary  to  reach  the  artery. 

The  axillary  artery  extends  from  the  lower  edge  of  the  first  rib  to  the 
lower  edge  of  the  teres  major  tendon.  Line :  From  the  middle  of  the  clavicle 
to  the  inner  edge  of  the  coraco-brachialis,  when  the  arm  is  abducted  to  a 
right  angle;  otherwise  the  vessel  forms  an  arch. 

Above  the  pectoralis  min.  the  vessel  is  covered  by  the  teguments  and 
platysma,  pectoralis  maj.,  and  costo-coracoid  membrane,  and  is  contained  in 
a  sheath  of  cervical  fascia.  It  lies  upon  the  first  digitation  of  the  serratus 
magnus  covering  the  first  intercostal  space.  The  vein  lies  to  the  inner  side: 
the  cephalic  and  acromio-thoracic  veins  cross  the  artery  from  outside  to  enter 
the  axillary  vein.  The  brachial  nerves  lie  outside  the  artery,  and  the  nerve 
to  the  serratus  mag.  descends  behind  it. 

The  second  part  of  the  artery  is  covered  by  both  pectorals ;  no  muscle 
is  in  immediate  contact  behind.  The  vein  lies  to  the  inner  side ;  and  the 
three  cords  of  the  brachial  plexus  lie  respectively  outside,  behind,  and 
inside — between  the  artery  and  vein. 

The  third  part  is  covered  in  its  upper  half  by  the  pectoralis  maj.,  but 
below  this  it  is  subfascial.  It  lies  upon  the  tendons  of  the  subscapularis, 
latissimus,  and  teres  maj.;  the  coraco-brachialis  is  to  its  outer  side.  The 
vein  lies  on  its  inner  side,  and  generally  receives  the  brachial  vense  comites 
opposite  the  subscapularis,  two  or  three  large  veins  being  internal  to  the 
artery  below  this.  The  ultimate  branches  of  the  brachial  plexus  lie  around 
the  vessel,  thus:  In  front,  large  internal  cutaneous;  outside,  median,  its 
inner  head  crossing  over  the  artery  below  the  pectoralis  min.,  and  ext.  cuta- 
neous; behind,  musculo-spiral  and  circumflex,  as  far  as  the  lower  edge  of 
the  subscapularis ;  inside,  the  ulnar,  between  the  artery  and  vein,  gradually 
passing  inward  behind  the  vein,  and  the  small  internal  cutaneous,  internal 
to  the  vein. 

Branches  are  numerous.    The  only  considerable  one  above  the  pectoralis 
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min.  is  the  acromio-thoracic  axis,  issuing  through  the  costo-coracoid  mem- 
brane, and  at  once  splitting  into  branches  running  to  the  shoulder,  clavicle, 
and  chest-wall.  Below  the  pectoralis  the  chief  branches  are  the  subscapular 
and  post,  circumflex,  rising  opposite  the  subscapulars. 

Irregularities  in  the  relations  of  the  axillary  to  nerves  and  veins  are  fre-  \ 
quent;  also  in  the  origin  and  distribution  of  its  branches.  About  once  in 
'every  ten  cases  it  gives  off  a  large  branch,  which  may  be  the  radial,  ulnar, 
a  vas  aberrans  or  interosseous  artery,  or  which  may  give  origin  to  some  of 
the  chief  branches  of  the  axillary"  and  brachial.  In  the  latter  case  the 
nerves  surround  the  stem  of  the  branches,  and  not  the  main  trunk. 

The  axillary  may  be  tied  at  any  part  of  its  course  ;  but  below  the  clavicle, 
and  where  it  lies  on  the  latissimus  in  the  third  part  are  the  seats  of  election. 

Ligature  of  the  First  Part  of  the  Axillary  Artery  (Fig.  311). — 
The  difficulties  in  this  operation  arise  from  the  depth  of  the  vessel,  and  the 


Ligature  of  the  right  axillary,  first  part :  p.  m»,  pectoralis  maj.  cut  close  to  the  clavicle  ;  d.,  deltoid  ;  c.  c.  to., 
costo-coracaid  membrane  ;  p.  min.,  pectoralis  min.;  br.pl.,  brachial  plexus;  a.  a.  and  a.  v.,  axillary  artjry 
and  vein;  a.  th.  v.  and  c.  v.,  acromio-thoracic  and  cephalic  veins. 


numerous  branches  of  the  acromio-thoracic  artery  which  ramify  superficial 
to  it.  They  are  surmounted  by  a  free  incision,  by  dividing  the  great  pectoral 
quite  close  to  the  clavicle,  and  by  clamping  each  vessel  as  it  is  cut. 

Position:  On  the  back,  the  shoulder  hanging,  unsupported,  over  the  edge 
of  a  pillow  or  the  table,  and  the  arm  lying  by  the  side ;  the  surgeon  stands 
by  the  side  of  the  patient.  The  incision  (Fig.  305,  4),  slightly  concave 
upward,  runs  one-half  inch  below  and  parallel  to  the  clavicle,  starting  just 
inside  the  coracoid  process,  and  ending  one  inch  from  the  sternal  end  of  the 
clavicle.  The  skin,  platysma,  and  fat  are  divided :  the  anterior  border  of 
the  clavicle  is  plain,  on  retracting  the  upper  lip  of  the  wound ;  run  the  knife 
along  this,  divide  the  fibres  of  the  pectoral  (p.m.)  in  several  layers,  and 
clamp  at  once  any  vessel  cut.  So  soon  as  the  muscle  is  cut  through,  retract 
the  lower  lip  of  the  wound,  and  push  up  the  shoulder  somewhat,  to  raise  the 
clavicle.  The  acromio-thoracic  vessel  and  the  ext.  ant.  thoracic  nerves  will 
also  probably  be  seen.  Now  look  for  the  cephalic  vein  (c.  v.),  crossing 
inward  over  the  artery,  to  enter  the  axillary  vein  through  the  costo-coracoid 
membrane  (c.c.m.),  which  forms  the  floor  of  the  wound  ;  it  may  lie  quite  close 
to  the  sheath  of  the  subclavius.  Divide  or  tear  through  the  costo-coracoid 
membrane  above  the  cephalic  vein,  making  an  opening  parallel  to  the 
clavicle.  Hook  down  the  membrane  below  the  opening,  and  with  it  the 
cephalic  vein.  The  axillary  sheath  is  now  bare,  and  the  blue  vein  shows 
through  it,  being  the  innermost  of  its  contents;  externally  lie  the  brachial 
nerves,  and  between  the  two  the  thick,  flat  band  of  the  artery  may  be  felt 
on  the  rib.  Whilst  a  finger  draws  the  vein  down  and  in  and  protects  it 
from  injury,  the  sheath  of  the  artery  is  opened  high  up,  and  the  needle 


Fig.  311. 
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passed  from  the  vein.  Care  must  be  taken  not  to  include  the  third  cord  of 
the  brachial  plexus,  and  not  to  mistake  it  for  the  artery.  The  great  point 
is  to  keep  close  to  the  clavicle.  The  operation  is  a  difficult  one,  and  should 
never  be  performed  when  ligature  of  the  third  part  of  the  subclavian 
would  do. 

Guthrie  proposed  to  divide  the  great  pectoral  in  the  line  of  the  artery, 
from  the  middle  of  the  clavicle  to  the  anterior  edge  of  the  axilla.  Free 
access  is  thus  given  to  any  part  of  the  vessel ;  and  by  suturing  the  muscles 
and  careful  position  it  is  said  that  good  union  may  be  obtained. 

Ligature  of  the  Third  Part  of  the  Axillary  Artery  (Fig.  313). — 
Position :  Upon  the  back;  the  arms  abducted  to  a  right  angle,  or  even  more, 
and  so  held  by  an  assistant,  the  forearm  being  slightly  flexed.  The  surgeon 
stands  below  the  arm  on  the  left  side,  either  below  or  above  on  the  right. 
The  axilla  must  be  shaved. 

Steady  the  skin  with  the  left  fingers,  and  make  an  incision  three  inches 
long  from  the  highest  point  of  the  axilla,  immediately  behind  the  anterior 
axillary  fold,  downward  along  the  swell  of  the  coraco-brachialis  (Fig.  312, 
c.b.).    By  successive  strokes  of  the  knife,  divide  the  fat  and  deep  fascia,  and 


Fig.  312. 


Incisions  for  :  1,  axillary  artery,  third  part ;  2,  brachial  artery  at  middle  of  arm  ;  c.  6.,  the  swell  of 
the  coraco-brachialis.    The  patient  is  lying,  and  the  arm  is  seen  from  below. 

make  the  coraco-brachialis  evident  throughout  the  wound.  If  this  muscle  is 
drawn  forward,  a  finger  passed  into  the  wound  feels  the  cord  of  nerves  and 
vessels  immediately  behind  it.  Nearest  the  muscle  will  be  felt  and  seen  a 
thick  cord  not  entering  the  coraco-brachialis — the  median  nerve ;  separate 


Fig.  313. 


Ligature  of  the  left  axillary,  third  part:  p.m.,  pectoralis  maj.  ;  c.b.,  coraco-brachialis;  m.n.,  median;  u.n., 
ulnar,  and  i.c.n.,  int.  cutaneous,  nerves  ;  a.v.,  axillary  vein  seen  throu  h  fascia ;  a.a.,  axillary  artery. 

this,  and  have  it  held  up  with  the  muscle.  The  artery  is  now  exposed,  being 
in  immediate  contact  with  the  median.    Its  sheath  must  be  opened,  and  the 
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needle  passed  from  the  inner  side.  In  this  operation  the  large  axillary  vein 
is  often  not  seen  at  all,  or  only  through  the  fascia  (a.v.). 

The  brachial  artery  extends  from  the  lower  edge  of  the  teres  major  to 
the  middle  of  the  front  of  the  elbow,  at  the  level  of  the  neck  of  the  radius 
(a  finger's-breadth  below  the  fold).  It  lies  in  the  groove  between  the  coraco- 
brachialis  and  biceps  in  front,  and  the  triceps  and  brachialis  anticus  behind. 
It  is  subfascial  till  it  sinks  into  the  hollow  in  front  of  the  elbow  after  passing 
"beneath  the  semilunar  fascia  of  the  biceps;  it  lies  upon  the  inner  heads  of 
the  triceps,  the  insertion  of  the  coraco-brachialis,  and  the  brachialis  anticus, 
and  has  the  coraco-brachialis  and  biceps  to  its  outer  side,  perhaps  over- 
lapping it  a  little.  It  is  accompanied  by  two  venae  comites,  and  the  basilic 
vein,  piercing  the  fascia  at  the  middle  of  the  arm,  runs  up  internal  to  the 
vessel ;  the  median  basilic  crosses  the  artery  obliquely  at  the  bend  of  the 
elbow,  being  separated  from  it  by  the  semilunar  fascia.  The  median  nerve 
lies  outside  at  first,  but  at  the  middle  of  the  arm  crosses  inward  (generally 
over) ;  the  ext.  cutaneous  is  also  outside  till  it  pierces  the  coraco-brachialis ; 
behind  is  the  musculo-spiral,  till  it  passes  back  between  the  heads  of  the 
triceps ;  inside,  as  far  as  the  middle  of  the  arm,  are  the  internal  cutaneous 
and  ulnar. 

Branches. — The  superior  profunda  rises  from  the  first  inch ;  the  inferior 
profunda  and  medullary  artery  near  the  middle  of  the  arm  ;  and  the  anas- 
tomotic about  two  inches  above  the  elbow. 

Irregularities. — The  artery,  with  the  median  nerve,  rarely  passes  toward 
the  inner  condyle,  turning  forward  again  beneath  a  supra-condylar  process. 
It  is  not  very  uncommon  to  find  two  vessels  in  place  of  one  in  some  part  of 
the  arm,  from  high  division  of  the  brachial,  the  origin  of  a  vas  aberrans 
from  the  axillary,  or,  very  rarely,  division  and  subsequent  reunion  of  the 
brachial.  The  two  vessels  generally  lie  together  in  the  arm,  the  abnormal 
being  superficial ;  at  the  bend  of  the  elbow  the  latter  is  often  subfascial,  or 
even  subcutaneous.  One  or  other  of  the  vessels  may  pass  through  a  supra- 
condylar foramen. 

Ligature  of  the  Brachial  Artery  in  its  Upper  Third. — The 
limb  must  be  abducted  to  a  right  angle:  the  operator  stands  below  the  left 
limb,  above  the  right.  A  three-inch  incision  is  made  on  to  the  coraco-brachi- 
alis, which  is  the  rallying  point.  The  median  nerve  and  the  artery  are  found 
and  treated  as  in  the  last  operation. 

Ligature  at  the  middle  of  the  arm  (Fig.  314). — A  three-inch  incision  (Fig. 
312,  2)  is  made  along  the  edge  of  the  biceps,  and  deepened  through  fat  and 

Fig.  314. 


Ligature  of  the  brachial  at  the  middle  of  the  arm.    b.,  biceps ;  c.br.,  coraco-brachialis  ;  m  n.,  median  nerve 
drawn  strongly  in  ;  br.a.,  br.v.,  brachial. 

fascia,  till  the  edge  of  the  biceps  is  clear  along  the  whole  wound  ;  draw  it  out- 
wards through  the  fascia.    The  median  nerve  is  now  seen,  generally  where  it 
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Fig.  315. 


Ligature  of  the  brachial  at  the 
bend  of  the  elbow  :  br.a.  and 
br.v.,  brachial  artery  and  veins  ; 
6./.,  bicipital  fascia ;  /.,  deep 
fascia. 


is  crossing  inwards  over  the  artery  ;  it  must  be  drawn  inwards,  the  fascia 
over  it  having  been  divided  along  the  whole  wound.  Between  the  nerve  and 
the  edge  of  the  biceps  will  now  be  seen  the  artery 
with  its  two  veins ;  the  sheath  of  the  former  must 
be  opened,  and  the  needle  passed  from  either  side. 

Ligature  at  the  bend  of  the  elbow  (Fig.  315). — 
Before  operating,  find,  if  possible,  the  line  of  the 
median  basilic  and  median  cephalic  veins;  also  the 
curved  inner  margin  of  the  biceps,  and  the  outer 
edge  of  its  tendon  as  low  as  possible. 

With  the  forearm  extended  and  supinated,  make 
a  two  inch  incision  (Fig.  316, 1)  crossing  the  middle 
of  the  fold  of  the  elbow  at  an  angle  of  forty-five 
degrees,  and  having  its  centre  at  the  fold,  midway 
between  the  inner  condyle  and  the  outer  edge  of 
the  biceps  tendon.  The  cut  should  not  wound  the 
median  cephalic  vein,  and  should  "lie  between  the 
edge  of  the  biceps  and  the  median  basilic.  As  it  is 
deepened  the  median  basilic  vein  must  be  freed  and 
drawn  in ;  if  this  vein  cannot  be  seen  before  oper- 
ating, the  wound  must  be  cautiously  deepened  to 
the  fascia,  and  any  veins  met  with  retracted  or 
double-tied  and  divided. 

Branches  of  the  internal  cutaneous  nerve  are 
necessarily  cut  in  this  incision.  The  fascia  being 
clean,  retract  the  edges  of  the  wound.  In  the  lower  half  will  be  seen,  run- 
ning down  and  in,  the  thick  semilunar  fascia  of  the  biceps;  this  may  be 
divided  upon  a  director.  The  artery,  with  its  two  veins,  lies  immediately 
beneath  it,  rarely  covered  by  sufficient  fat  to  conceal  it.  The  opening  in 
the  fascia  having  been  enlarged,  the  artery  is  cleaned  and  the  needle  passed, 
as  may  be  most  convenient.  At  the  inner  part  of  the  wound,  which  crosses 
the  vessel  obliquely,  the  median  nerve  may  be  seen  at  some  distance  from 
the  artery  ;  and  at  the  inner  end  is  the  biceps  tendon. 

The  Radial  Artery. — Line:  Almost  straight,  from  middle  of  bend  of 
elbow  to  styloid  process  of  radius.  It  then  winds  below  this  process  to  the 
back  of  the  wrist,  enters  the  palm  between  the  heads  of  the  first  interosseous 
muscle,  and  ends  as  the  deep  palmar  arch  by  joining  the  deep  branch  of  the 
ulnar  (Fig.  317). 

In  the  forearm  the  vessel  is  covered  by  the  supinator  long.,  generally  to 
about  the  middle,  being  subfascial  below,  between  the  tendons  of  the  supi- 
nator and  flex.  carp,  rad.,  neither  being  in  contact.  It  lies  upon  the  biceps 
tendon,  supinator  brevis,  pronator  radii  teres,  flexor  sublimis,  flexor  pollicis 
long.,  pronator  quadratus  and  lower  end  of  radius.  Two  veins  accompany 
it ;  and  the  radial  nerve  (Fig.  318,  r.  n.)  approaches  the  artery  in  its  middle 
third,  but  never  touches  it.    Branches:  small. 

Irregularities. — The  artery  may  be  superficial  to  the  supinator  long.,  or 
even  subcutaneous;  and  at  the  wrist  may  pass  outside  the  extensor  tendons. 

Ligature  of  the  Radial  in  its  Upper  Half  (Fig.  318). — With  the 
arm  supinated,  make  a  two-inch  incision  (Fig.  316,  2)  in  the  line  (r)  of  the 
artery  ;  cut  through  the  fat,  and  expose  the  deep  fascia.  Look  for  the  inner 
edge  of  the  supinator  long.  (s.  I.),  which  is  probably  inside  the  wound ;  divide 
the  fascia  on  it  all  along  the  wound.  Raise  the  edge  of  the  muscle  and 
draw  it  out.  The  artery  (r.  a).,  with  two  veins,  can  now  be  seen  and  felt 
through  the  thin  fascia  binding  it  to  the  pronator  teres.    Open  this  fascia, 
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clean  the  artery,  and  pass  the  needle  as  may  be  most  convenient.  The 
radial  nerve  is  not  seen. 


Fig.  31G. 


Incisions  for:  1,  brachial  at  bend  of 
elbow  ;  2,  and  3,  for  radial  in  upper 
half  of  forearm  and  at  wrist ;  4  and 
5,  for  ulnar  at  corresponding  points ; 
m.b.,  median  basilic  and  ulnar  veins; 
m.  and  r. ,  lines  of  ulnar  and  radial  arte- 
ries; f.c.n.,  flexor  carpi  ulnaris.  The 
tendons  of  the  flexor  carpi  rad.  and 
palmaris  longus  are  indicated  at  the 
wrist. 


Dissection  of  forearm  and  hand  to  show  radial 
and  ulnar  arteries.  Supinator  longus  drawn 
aside  ;  muscles  of  superficial  layer,  except  flex, 
carp,  ulnaris,  cut ;  flex.  poll,  long.,  flex,  profund. 
dig.,  and  pronator  quadratus  exposed. 


Fig.  31P. 


Ligature  of  the  left  radial  in  its  upper  half.  /,  deep  fascia  ;  s.  /.,  supinator  long.  ;  e.  c.  I.,  ext.  carpi  rad. 
long.,  and  r.  n.,  radial  nerve,  both  seen  through  fascia ;  j>.  i.,  pronator  teres;  r.a.,  radial  artery  with  two 
veins  ;  s.  v.,  a  superficial  joining  a  deep  vein. 


Ligature  of  the  Radial  Above  the  Wrist. — A  oiie  and  one-half  inch 
incision  (Fig.  316,  3)  is  made  in  the  line  of  the  artery,  midway  between  the 
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outer  edge  of  the  radius  and  the  flex,  carp.  rad.  tendon,  and  cautiously 
deepened  through  the  subcutaneous  tissue.  The  deep  fascia  must  be  raised 
and  divided  over  the  vessels,  the  artery  cleaned  and  the  needle  passed  from 
either  side. 

Ligature  of  the  Radial  Outside  the  Wrist. — With  the  radial  side 
of  the  forearm  uppermost  and  the  hand  adducted  over  a  sandbag,  make  an 
incision  from  a  point  midway  between  the  styloid  process  of  the  radius  and 


Fig.  319. 


Incision  for  radial  outside  the  wrist. 


the  groove  for  the  extensor  secundi  internodii  poll,  to  the  ulnar  side  of  the 
base  of  the  first  metacarpal  (Fig.  319).  This  crosses  the  radial  vein,  which 
must  be  drawn  to  the  radial  side.  A  branch  of  the  radial  nerve  to  the 
thumb  usually  lies  in  the  ulnar  half  of  the  wound.  Open  the  deep  fascia 
carefully ;  the  artery,  with  two  veins,  will  be  found  crossing  the  wound  at 
an  acute  angle,  and  must  be  tied  as  usual.  Some  use  the  ext.  sec.  internod. 
tendon  as  a  guide,  making  the  incision  along  it;  but  such  interference  with 
the  tendon  exposes  it  to  great  danger  of  sloughing  or  adhesion.  It  is,  how- 
ever, a  dead-house  operation. 

The  ulnar  artery  (Fig.  317)  takes  a  gently  curved  line  convex  inward, 
from  the  middle  of  the  bend  of  the  elbow  to  the  middle  of  the  ulna ;  from 
this  point  it  runs  straight  to  the  outer  side  of  the  pisiform  bone  and  divides 
into  its  superficial  and  deep  branches;  the  former  constitutes  the  superficial 
palmar  arch,  the  latter  passes  between  the  little  finger  muscles  to  complete 
its  deep  arch. 

Fig.  320. 


Ligature  of  the  left  ulnar  artery,    fl.c.u.,  flexor  carpi  uluaris  ;  fl.s.,  flexor  sublimis  ;  fl.p.,  flexor  profundus; 
u.n.,  ulnar  nerve  ;  u.o.,  ulnar  artery. 

In  the  forearm  the  vessel  is  at  first  deep  to  the  pronator  teres,  flex,  carpi 
radialis,  palmaris  long.,  and  flex,  sublimis;  it  lies  upon  the  insertion  of  the 
brachialis  anticus  and  the  flex,  profundus.   Above  the  middle  of  the  forearm 
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the  vessel  issues  from  beneath  the  inner  edge  of  the  sublimis,  and  then  lies 
between  the  flex.  carp,  ulnaris  and  the  flex,  profundus,  bound  down  by 
fascia  to  the  latter  muscle.  Just  above  the  wrist  it  comes  forw7ard  and 
winds  on  to  the  annular  ligament,  being  then  subcutaneous.  It  has  two  veins 
with  it.  The  ulnar  nerve  lies  far  inside  it  at  first,  but  comes  into  contact 
with  the  artery  where  it  emerges  from  beneath  the  flex,  sublimis  (Fig.  320) 
and  continues  thence  internal  to  and  somewhat  deeper  than  the  vessel.  The 
palmar  cutaneous  branch  of  the  ulnar  nerve  lies  on  the  artery  in  its  lower 
fourth.  The  median  nerve,  internal  to  the  ending  of  the  brachial  takes  a 
straight  course  down  the  forearm  crossing  the  ulnar  one  inch  below  its  origin, 
and  separated  from  it  by  the  ulnar  head  of  the  pronator  teres,  and  often,  by 
a  slip,  from  the  coronoid  process  to  the  flex.  poll.  long.  The  interosseous 
trunk  is  a  large  branch  rising  one  inch  down.  When  the  ulnar  rises  high, 
it  is  almost  always  superficial  to  the  muscles,  and  may  be  subcutaneous. 

Ligature  of  the  Ulnar  in  its  Upper  Half  (Fig.  320). — Success  in 
this  operation  depends  upon  hitting  the  internal  (Fig.  316,/. c.u.)  between 
the  flex.  carp,  ulnaris  and  flex,  sublimis.  To  do  this,  stretch  a  bit  of  string 
from  the  inner  condyle  of  the  humerus  to  the  inner  side  of  the  pisiform  bone, 
and,  starting  from  the  middle  of  the  forearm,  make  an  incision,  three  to  four 
inches  long,  upward  in  this  line.  Deepen  it  to  the  fascia,  when  a  white  line, 
formed  by  the  tendinous  edge  of  the  flex,  carpi  ulnaris  (fl.c.u.),  will  be  seen ; 
if  two  appear,  take  the  innermost.  Divide  the  fascia  upon  the  muscle  just 
external  to  this  throughout  the  wound.  Flex  the  hand,  raise  the  flex,  carpi 
ulnaris,  separating  it  from  the  flex,  sublimis  with  the  handle  of  the  scalpel, 
and  have  it  drawn  inward  with  a  retractor.  Cease  the  separation  so  soon 
as  the  white  ulnar  nerve  is  seen  lying  on  the  flex,  profundus.  Anterior  and 
external  to  this  is  the  edge  of  the  flex,  sublimis  (fl.s.)  ;  divide  the  fascia  upon 
the  edge  of  this  muscle,  separate  it  from  the  profundus  with  the  handle  of 
the  scalpel,  and  draw  it  forward  and  outward  with  a  retractor.  The  ulnar 
artery  (u.a.),  with  two  veins,  will  be  found  running  down  and  in  to  join  its 
nerve,  beyond  the  border  of  the  muscle,  at  the  lower  part  of  the  wound  ;  it 
may  be  cleaned  at  any  point,  and  the  needle  passed  as  is  most  convenient. 

Ligature  of  the  Ulnar  Above  the  Wrist. — Starting  one  inch  above 
the  pisiform  bone,  make  a  two-inch  incision  (Fig.  316,  5)  along  the  radial 
side  of  the  flex,  carpi  ulnaris  tendon,  deepen  the  wound  boldly  on  to  this 
tendon,  and  make  it  plain  throughout  the  wound.  Now  slightly  flex  the 
wrist.  With  the  handle  of  the  knife,  separate  all  the  tendon  from  the  flex, 
profundus,  which  is  left  covered  by  a  layer  of  fascia,  until  the  ulnar  nerve 
is  seen  through  this  fascia;  just  anterior  to  it  lies  the  ulnar  artery  with  its 
veins.  Open  the  fascia  over  them,  clean  the  artery,  and  pass  the  needle 
from  the  side  of  the  nerve. 

The  superficial  palmar  arch  (Fig.  317)  is  convex  downward,  and 
reaohes  a  line  drawn  across  the  palm  from  the  cleft  between  the  thumb  and 
forefinger.  It  lies  beneath  the  palmar  aponeurosis,  and  over  all  nerves  and 
flexor  tendons.  It  is  often  joined  externally  by  the  superficial  volar,  and 
rarely,  in  its  concavity,  by  an  enlarged  median  artery.  It  gives  off  from  its 
convexity  four  digital  arteries,  which  supply  all  the  digits  except  the  thumb 
and  radial  side  of  the  first.  These  vessels  (except  the  innermost)  run  between 
the  metacarpals  and  divide  at  the  clefts  of  the  fingers.  Incisions  must,  there- 
fore, be  made  into  the  palm  in  the  line3  of  the  metacarpals.  The  superficial 
arch  and  its  branches  may  be  easily  tied  by  enlarging  any  wound.  The 
superficial  volar  is  sometimes  a  large  artery,  and  it  may  pass  through  the 
short  muscles  of  the  thumb;  in  enlarging  the  wound,  the  knife  should  be 
carried  parallel  to  the  muscular  fibres. 
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The  Aorta,  Iliacs,  and  their  Branches. — The  abdominal  aorta  gener- 
ally divides  into  the  common  iliacs  in  front  of  the  body  of  the  fourth  lumbar 
vertebra,  somewhat  to  the  left  of  the  midline,  but  often  in  the  midline  and 
sometimes  to  the  right  of  it.  It  may  divide  as  low  as  the  fifth  or  as  high  as 
the  third  vertebra.  Ordinarily  its  point  of  bifurcation  is  one-half  to  three- 
quarters  of  an  inch  below  and  a  little  to  the  left  of  the  navel  (Fig.  321,  a), 
about  on  a  level  with  the  highest  point  of  the  iliac  crest.  If  from  the  above 
point  lines  (Fig.  321,  be  drawn  to  points  midway  between  the  ant.  sup. 
spine  on  each  side  of  the  symphysis,  the  upper  third  will  correspond  to  the 
common  iliacs,  the  lower  two-thirds  to  the  external. 

The  end  of  the  aorta  is  covered  by  peritoneum  and  lies  upon  the  vertebrae ; 
on  its  right  is  the  vena  cava,  on  its  left  the  psoas.  The  nerves  of  the  aortic 
plexus  surround  it.  The  vena  cava  extends  lower  than  the  aorta,  begin- 
ning in  front  of  the  fifth  lumbar,  behind  or  just  external  to  the  right  com- 
mon iliac. 

The  common  iliacs  extend  from  the  end  of  the  aorta  to  the  lumbo-sacra 
articulation,  where  they  divide  into  external  and  internal  iliacs.    They  are 
generally  about  equal  in  length  (two  inches),  the  right  dividing  somewhat 
higher  than  the  left. 

Both  vessels  are  covered  by  peritoneum ;  they  rest  upon  the  fourth  and 
fifth  vertebrae.  The  left  artery  lies  along  the  inner  edge  of  the  psoas,  the 
right  touches  the  right  muscle  only  at  its  ending ;  higher  up  the  cava  inter- 
venes. The  ureter  crosses  each  at  its  ending,  and  the  sup.  hsemorrhoidal 
vessels  descend  into  the  pelvis  in  front  of  the  left.  The  vein  lies  internal  to 
its  artery  at  first;  the  left  continues  so  and  passes  behind  the  upper  end  of 
the  right  artery  to  join  the  right  vein,  which  passes  behind  its  artery,  and 
form  the  cava.  Nerves  from  the  aortic  to  the  hypogastric  plexus  cross  the 
vessels. 

The  extreme  lengths  of  the  artery  are  less  than  half  an  inch  and  four  and 
a  half  inches ;  both  rare.  The  ext.  and  int.  iliacs  have  been  seen  rising 
directly  on  one  side  from  the  aorta.  No  branches  as  a  rule ;  but  the  ilio- 
lumbar, middle,  or  lateral  sacral,  or  a  renal  artery  may  rise  from  it. 


Fig.  321 


Incisions  for  :  1,  ext.  and  common  iliac  (Abernethy)  ,  2,  ext.  iliac  (Cooper)  ;  3,  common  femoral  ;  a,  point 
of  splitting  of  aorta;  i.r.,  int.  ring  ;  i.l.,  Hue  of  ext.  and  common  iliac  arteries  ;  e.r.,  ext.  ring. 


The  external  iliac  (Figs.  321  and  322)  is  covered  by  peritoneum  in  front 
and  on  its  inner  side ;  it  lies  unsupported  over  the  pelvis  along  the  inner 
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edge  of  the  psoas  till  close  to  its  ending,  when  it  comes  to  lie  upon  the  psoas. 
A  chain  of  glands  surrounds  both  artery  and  vein.  The  ureter  often  crosses 
them  close  to  their  origin  ;  and  the  sigmoid  flexure  and  ending  of  the  ileum 
cross  the  left  and  right  vessels,  respectively,  high  up.  The  vas  or  round 
ligament  ascends  on  the  inner  side  of  the  vessel  near  its  ending,  and  when 
entering  the  int.  ring  lies  in  front  of  it ;  so  also  do  the  spermatic  vessels,  but 
the  ovarian  vessels  cross  the  artery  higher  up.  The  vein  lies  internal  to  the 
artery  and  becomes  also  posterior  to  it  a  short  distance  from  Poupart's  liga- 
ment; the  circumflex  iliac  vein  crosses  inward  over  it  close  to  Poupart's 
ligament.  The  genital  branch  of  the  genito-crural  lies  on  it  near  its  ending. 
Two  branches  of  considerable  size  rise  in  the  last  half  inch — the  deep  epi- 
gastric and  the  deep  circumflex  iliac. 

Irregularities. — The  external  iliac  rarely  ends  in  the  profunda,  the  sciatic 
of  the  internal  iliac  giving  the  chief  supply  to  the  lower  limb.  Branches 
which  should  spring  from  the  profunda  may  rise  from  the  iliac ;  and  its  own 
branches  may  rise  one  to  two  inches  from  its  endings. 

The  internal  iliac  artery,  one  to  one  and  one-half  inches  long,  extends  to 
the  edge  of  the  great  sciatic  notch  where  it  ends  in  two  divisions.  It  is 
covered  by  peritoneum,  and  lies  against  the  sacrum,  the  lumbo-sacral  cord 
intervening  ;  the  ureter  descends  on  its  inner  side.  Its  vein  lies  behind,  and 
the  ext.  iliac  vein  crosses  outside  the  first  part  of  the  artery  to  join  the  in- 
ternal vein.  From  the  two  divisions,  anterior  and  posterior,  spring  many 
and  important  branches ;  the  trunk  is  generally  free. 

Irregularities. — It  may  be  only  one-half  inch  long,  or  three  inches,  often 
varying  inversely  as  the  common  iliac.  It  may  divide  much  higher  than 
the  foramen.    The  ilio-lunibar  branch  often  rises  from  the  common  trunk. 

The  vessels  above  the  ext.  iliac  are  tied  by  the  extension  of  the  incision 
introduced  by  Abernethy  for  ligature  of  this  vessel.  The  modes  of  tying 
this  artery  will  therefore  be  described  first.  They  are  two  in  number : 
Cooper's  and  Abernethy's. 

Ligature  of  the  External  Iliac — Cooper's  method  (Fig.  322). — 
Position:  On  the  back  with  the  hips  extended  and  the  shoulders  slightly 
raised.  The  surgeon  stands  by  the  side  he  is  to  operate  on.  Shave  the 
pubes.  Feel  the  external  abdominal  ring  and  Poupart's  ligament.  Quarter 
of  an  inch  above  the  latter  and  half  an  inch  external  to  the  ring  begin  an 
incision  (Fig.  321,  2)  which  runs  out  and  slightly  up  to  one  inch  internal  to 


Fig.  322. 


Ligature  of  the  right  external  iliac  (Cooper),    e.o.,  ext.  oblique  aponeurosis  ;  i.o.,  int.  oblique  ;  p.,  perito- 
neum •  i.a.,  and  i.v.,  ext.  iliac  artery  and  vein  ;  c.i  and  c  i.v.,  circumflex  iliac  artery  and  vein. 

the  ant.  sup.  spine;  deepen  it  through  fat  to  the  ext.  oblique  aponeurosis 
(e.o.)  parallel  with  the  fibres  of  which  the  cut  has  been  made.  Clamp  the 
superficial  epigastric  vessels  if  they  bleed.   Separate  the  fibres  of  the  oblique 
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aponeurosis  throughout  the  woud(3,  and  hold  up  the  upper  edge.  The  cord 
is  now  exposed  surrounded  by  the  creruaster,  and  in  the  outer  half  of  the 
wound  lies  the  internal  oblique  (t.o.).  Have  the  cord  raised  and  cut  through 
the  cremaster  below  and  outside  it.  The  fascia  transversalis,  which  now 
appears,  is  to  be  picked  up  with  forceps  below  the  ring,  notched,  and  torn 
open  with  the  fingers.  Two  retractors  now  draw  the  cord,  with  the  epigas- 
tric artery,  up  and  in,  and  the  internal  oblique  and  transversalis  up  and 
out;  at  the  same  time  they  guard  and  draw  up  the  peritoneum  (Fig.  322). 
The  removal  of  a  little  connective  tissue  lays  bare  the  lower  end  of  the 
artery.  If  the  branches  rise  normally,  the  sheath  should  be  opened  one  inch 
above  Poupart's  ligament,  and  the  needle  passes  from  within  (vein)  out. 
The  circumflex  iliac  vein  crossing  lower  down  must  be  carefully  avoided, 
and  the  genital  branch  of  the  genito-crural,  lying  on  the  vessel,  should  not 
be  included  in  the  ligature. 

The  advantages  of  this  operation  as  compared  with  Abernethy's  are :  Its 
greater  ease,  the  smaller  size  of  the  wound,  the  lesser  tendency  to  hernia, 
the  slighter  disturbance  of  the  peritoneum.  Its  disadvantages  are  the 
greater  danger  of  wounding  the  branches  of  the  artery  and  the  circumflex 
iliac  vein,  and  the  difficulty  of  extending  the  incision  so  as  to  secure  the 
artery  higher  than  one  and  one-half  to  two  inches  up. 

Abernethy's  method,  modified  by  Liston  (Fig.  323).  Position:  As  for 
Cooper's. 

The  incision  (Fig.  321)  begins  (or  ends)  one  inch  above  Poupart's  liga- 
ment and  half  an  inch  outside  the  internal  ring  and  curves  up,  to  a  point 
one  inch  above  and  internal  to  the  ant.  sup.  spine.    The  wound  is  carried 


Fig.  323. 


Ligature  of  the  left  ext.  iliac  (Abenieihy).  e.o.m.,  ext.  oblique;  i.o  ,  int.  oblique;  I.,  transversalis; 
/.(.,  fascia  transversalis;^.,  peritoneum;  ips./.,  ilio-psoas  fascia;  g.c,  genito-crural  nerve;  e.i.  and  ».»., 
ext.  iliac  artery  and  vein. 

through  the  fat  and  the  ext.  oblique  aponeurosis  laid  bare ;  this  is  divided 
along  the  concave  edge  of  the  wound,  so  far  as  possible  between  its  fibres. 
The  internal  oblique  and  transversalis  are  next  divided  by  successive  liffht 
strokes  of  the  knife,  the  concave  edge  being  always  adhered  to.  The  fascia 
transversalis  is  now  exposed.  It  must  be  opened  without  injury  to  the  peri- 
toneum. This  is  best  effected  by  picking  up  a  bit,  and  notching  it,  in  the 
neighborhood  of  the  internal  ring  where  subperitoneal  fat  is  most  plentiful. 
A  broad  director  may  then  be  cautiously  passed  beneath  it,  or  it  may  be 
carefully  torn  open  by  the  fingers  to  the  full  length  of  the  wound.  The 
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inner  lip  being  retracted,  the  peritoneum  is  next  stripped  from  the  iliac 
fossa — directly  inward,  not  up  and  in.  The  spermatic  vessels  adhere  to  it. 
Turn  the  patient  on  to  the  sound  side  so  that  the  intestines  may  fall  away, 
and  have  the  peritoneum  protected  by  the  fingers  of  an  assistant.  Open 
the  sheath  of  the  artery,  clean  it  as  thoroughly  as  possible,  and  pass  the 
needle  from  within  outward.  Be  most  careful  not  to  injure  the  structures 
in  contact  with  the  lower  end  of  the  artery,  should  the  thread  be  placed 
here  ;  the  circumflex  iliac  vein,  especially,  bleeds  profusely  if  wounded. 

In  some  cases  this  artery  has  been  found  dipping  down,  even  a  finger's 
length,  into  the  cavity  of  the  pelvis — either  naturally  (very  rare),  from 
advanced  atheroma,  or  pushed  down  by  a  mass  of  enlarged  glands  which 
may  frustrate  the  attempt  to  tie. 

Ligature  of  the  Aorta,  Common  and  Internal  Iliac. — Should 
the  patient  be  very  fat,  the  incision  given  must  be  extended  upward  and  in- 
ward ;  and  this  must  be  done  also  if,  for  any  reason,  it  be  found  necessary 
to  tie  the  common  instead  of  the  external  iliac.  The  incision  should  be  pro- 
longed towrard  a  point  midway  between  the  navel  and  xiphoid  cartilage;  one 
ending  two  inches  above  the  ant.  sup.  spine  generally  suffices  to  tie  the  com- 
mon iliac ;  and,  through  one,  on  the  left  side,  reaching  to  the  level  of  the 
navel,  a  thread  may  be  placed  on  the  end  of  the  abdominal  aorta.  Except 
that  the  incision  is  longer  and  the  peritoneum  more  widely  stripped  up,  the 
operation  is  the  same  as  that  for  the  external  iliac.  The  ureter  adheres  to 
the  peritoneum  and  is  raised  with  it.  To  decide  which  vessel  is  exposed  at 
the  bottom  of  any  part  of  the  wound,  we  depend  upon  the  surface-marks 
given  at  page  889,  and  a  careful  examination  with  the  finger  for  the  bifur- 
cations of  the  aorta  and  com.  iliac  and  of  the  bones  in  their  vicinity.  Elab- 
orate cleaning  of  the  artery  is  impossible.  The  needle  must  be  passed  from 
within  out  round  the  common  iliac;  the  left  artery  being  the  easier  to  reach 
and  to  tie,  its  venous  relations  being  much  less  close.  Round  the  aorta  the 
needle  should  be  passed  from  the  cava. 

The  internal  iliac  can  be  tied  through  the  incision  for  the  common  trunk. 
The  needle  has  to  be  passed  guided  chiefly  by  sense  of  touch  ;  the  great  diffi- 
culty is  the  veins — the  internal  iliac  behind  and  somewhat  internal,  the  ex- 
ternal outside  the  upper  end.  These  must  be  carefully  separated  from  the 
artery  with  an  aneurism  needle  having  a  well-rounded  point.  The  vessel 
cannot  be  cleaned  ;  it  must  not  be  strongly  pulled  upon  in  tieing  the  knot, 
lest  the  ilio-lumbar  branch  be  torn  through. 

The  main  object  of  all  these  operations  is  to  avoid  a  wound  of  the  peri- 
toneum, though  in  this  the  more  extensive  ones  have  not  uncommonly  failed. 
They  were  introduced  when  the  treatment  of  the  peritoneum  was  little 
understood,  and  it  is  probable  that  most  surgeons  would  nowadays  prefer  to 
tie  any  vessel  above  the  lower  end  of  the  external  iliac  through  an  incision 
in  the  linea  alba  or  linea  semilunaris. 

The  femoral  artery  extends  from  Poupart's  ligament  to  the  upper  end  of 
the  lower  third  of  the  thigh,  where  it  passes  through  the  opening  in  the 
adductor  mag.,  becoming  popliteal.  Line:  From  midway  between  the  sym- 
physis and  ant.  sup.  spine  to  the  inner  tuberosity  of  the  femur,  the  thigh 
being  somewhat  flexed,  abducted,  and  rotated  out  (the  position  for  ligature). 

It  lies  in  the  hollow,  often  visible  and  always  to  be  felt,  between  the  ex- 
tensors of  the  knee  and  the  adductors  of  the  hip,  covered  below  its  upper 
four  inches  by  the  sartorius.  The  upper  two  inches  are  surrounded  by  an 
areolar  sheath,  containing  three  compartments — the  outer  for  the  artery, 
middle  for  the  vein,  and  the  internal  three  quarter  inch  long,  is  the  crural 
canal.  Superficial  for  about  four  inches,  the  artery  is  then  covered  by  the 
sartorius  and  a  fascia  which  passes  between  the  vastus  int.  and  the  adduc- 
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tors  long,  and  mag.,  roofs  in  a  triangular  interval  (Hunter's  canal),  and  be- 
comes increasingly  dense  as  it  descends.  It  lies  upon  the  psoas,  pectineus, 
adductors  brev.,  long,  and  mag.,  being  separated  from  the  pectineus  by  its 
own  vein  and  the  profunda  vessels.  To  its  outer  side,  in  Hunter's  canal,  is 
the  vastus  int.  The  femoral  vein  is  in  the  same  plane,  and  internal  to  the 
artery  at  Poupart's  ligament,  passes  behind  it  at  about  the  upper  edge  of 
the  sartorius,  and  gradually  reaches  its  outer  side  in  Hunter's  canal ;  the 
profunda  vein  lies  between  the  artery  and  the  pectineus;  and  a  subcuta- 
neous vein  often  ascends  in  the  line  of  the  artery,  to  end  in  the  saphenous 
vein,  which  is  internal  to  it.  The  anterior  crural  nerve  lies  one-quarter  inch 
outside  the  artery,  in  the  depression  between  the  psoas  and  iliacus ;  its  in- 
ternal cutaneous  branch  crosses  just  above  or  beneath  the  edge  of  the  sar- 
torius;  and  the  internal  saphenous  crosses  gradually  inward  over  the  artery 
in  Hunter's  canal.  Branches :  The  external  pudics,  superficial  epigastric, 
and  circumflex  iliac — small  superficial  arteries  rise  immediately  below  Pou- 
part's ligament.  Somewhere  in  the  second  inch  the  profunda  rises  from  the 
outer  side  of  the  femoral,  runs  out  a  little  on  the  iliacus,  and  gives  off*  the 
two  large  circumflex  branches  before  turning  in  beneath  the  main  trunk  on 
to  the  pectineus.  In  Hunter's  canal  muscular  branches  rise,  and,  just  above 
the  opening,  the  anastomotic,  which  divides  at  once  into  a  superficial  twig, 
accompanying  the  saphenous  nerve,  and  a  deep  one  running  in  front  of  the 
tendon  of  the  adductor  mag.  to  the  knee. 

Irregularities. — Rarely  the  ext.  iliac  ends  in  the  profunda,  the  main  artery 
lying  at  the  back  of  the  limb  and  being  a  much  enlarged  sciatic.  The 
artery  may  divide,  and  the  two  branches  reunite  in  some  part  of  its  course. 

The  profunda  may  arise  less  than  one  inch  below,  or  even  as  low  as  four 
inches  below  Poupart's  ligament ;  and  it  may  spring  from  some  aspect  of 
the  artery  other  than  the  outer.  When  rising  low,  one  or  both  circumflex 
arteries  will  probably  rise  from  the  femoral. 

The  femoral  may  be  tied  above  the  origin  of  the  profunda,  below  this 
branch  at  the  apex  of  Scarpa's  space,  and  in  Hunter's  canal.  The  apex  of 
Scarpa's  space  is  the  usual  seat  of  election.  For  all  the  operations  the 
patient  lies  on  his  back,  with  the  hip  slightly  flexed,  abducted,  and  rotated 
out,  the  knee  being  bent.  The  surgeon  stands  outside  the  limb,  cutting 
from  above  down  on  the  right  side,  from  below  up  on  the  left. 

Ligature  of  the  Common  Femoral. — A  two-inch  longitudinal  inci- 
sion (Fig.  321,  3),  in  the  line  of  the  artery,  having  its  centre  one-half  inch 

Fig.  324. 


Incisions  for  :  1,  the  femora  in  Scarpa's  space  ;  2,  the  fern  iral  in  Hunter's  canal ;      the  popliteal ;  /.  a., 

the  line  of  the  femoral  artery. 

below  Poupart's  ligament,  may  be  used.  Spare  the  glands  as  much  as  pos- 
sible ;  twist  any  bleeding  vessels  and  make  clear  Poupart's  ligament.  The 
deep  fascia  and  femoral  sheath  must  be  carefully  opened,  the  sheath  of  the 
artery  then  notched,  the  vessel  cleaned  and  the  needle  passed  from  within 
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outward.  The  objection  to  this  operation  is  the  necessary  proximity  of  the 
ligature  to  collateral  branches.  Through  a  somewhat  longer  cut,  having  its 
centre  one  and  one-half  inches  below  the  ligament,  it  is  easy  to  tie  the  pro- 
funda near  its  origin. 

Ligature  at  the  Apex  of  Scarpa's  Space  (Fig.  325). — A  three  to 
four-iuch  incision  (Fig.  324,  1)  is  made  in  the  line  of  the  artery,  having  its 
centre  four  inches  below  Poupart's  ligament,  and  deepened  through  the  fat 
to  the  fascia  lata  ;  lymphatic  glands,  and  the  vein  before  mentioned  (p.  894), 
must  be  avoided,  if  possible.  Retract  the  edges.  Through  the  fascia  the 
edge  of  the  sartor ius  («.)  will  be  seen  crossing  the  wound  downward  and 
inward  ;  divide  the  fascia  upon  this  edge  so  far  as  the  muscle  is  exposed  in 
the  wound.    A  branch  of  the  middle  cutaneous  nerve  may  be  seen  piercing 


Fig.  325.  Fig.  326. 


/.,  fascia  lata;  ».,  sartorius;  i.c.n  ,  int.  cutaneous  Ligature  of  right  femoral  in  Hunter's  canal, 

nerve  ;  v.,  a  small  superficial  vein  ;  f.n.,  femoral  s.,  sartorius,  turned  in;  /./*.,  fascia  roofing  in 

artery.    The  loose  connective  tissue  round  the  Hunter's  canal ;  s.h.,  long  saphenous  nerve ; 

vessels,  as  distinct  from  the  sheath  of  the  artery,  is  v.  t.,  vastus  int.;  al,  adductor  loug.  ;  f.a., 

shown.    Reduced  one-third.   The  subject  was  thin  femoral  artery.     Reduced  one-third.  The 

aucl  old.  subject  was  very  muscular. 

the  muscle;  and  the  internal  cutaneous  (i.c.n.)  crosses  inward  over  the  artery 
at  the  upper  edge  of  the  muscle.  Raise  the  muscle  with  the  outer  retractor. 
Through  the  fascia  beneath  it  will  be.  seen  and  felt  the  femoral  artery.  Open 
the  fascia  over  it  longitudinally ;  then  its  sheath,  and  pass  the  needle  from 
within  out,  as  being  most  easy.  Great  care  must  be  taken  not  to  wound  the 
vein  behind  the  artery. 

Ligature  in  Hunter's  Canal  (Fig.  326). — The  line  given  for  the 
femoral  artery  is  obviously  anterior  to  its  lower  part,  which  renders  it 
necessary  in  this  operation  to  cut  one-half  inch  behind  and  parallel  to  the 
line ;  otherwise  the  vastus  inf.,  and  not  the  sartorius,  is  exposed  in  the  wound. 
The  incision  (Fig.  324)  should  be  three  to  four  inches  long,  and  have  its 
centres  at  the  mid-point  of  the  thigh.  Superficial  veins  must  be  avoided, 
and  the  fat  cut  through  till  the  fascia  lata  is  exposed.  This  must  be  divided 
upon  the  sartorius,  the  fibres  of  which  are  almost  vertical,  inclining  slightly 
inward.  Being  certain  that  the  sartorius  is  reached,  retract  the  outer  lip 
of  the  fascia,  and  free  the  anterior  edge  of  the  muscle;  pass  a  retractor 
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beneath  it,  and  draw  it  back  and  in.  The  fascia  roofing  in  Hunter's  canal 
is  exposed,  and  beneath  the  lower  end  the  saphenous  nerve  may  be  seen 
escaping ;  open  it  and  slit  it  from  end  to  end  of  the  wound,  first  making  sure 
that  nothing  but  it  lies  upon  the  director.  Now  the  artery  in  its  sheath 
presents,  the  ext.  saphenous  lying  in  front,  and  the  vein  behind  or  outside. 
Open  the  sheath,  clean  the  vessels  carefully,  hold  the  inner  cut  edge  of  the 
sheath  with  forceps  and  make  it  tense,  and  pass  a  blunt  needle  from  behind 
forward. 

The  popliteal  artery  starts  from  the  opening  in  the  adductor  .mag., 
and  ends  beneath  the  soleus  at  the  lower  end  of  the  popliteus.  It  runs  from 
above,  down  and  out,  to  the  internal  between  the  condyles,  then  rather  less 
outward  to  its  division  opposite  the  angle  between  the  tjbia  and  head  of  the 
fibula.  It  is  covered  at  first  by  the  semi-membranosus,  then  it  is  superficial, 
and,  finally,  the  heads  of  the  gastrocnemius  come  together  over  it.  It  lies 
on  the  popliteal  muscle.  Its  vein  lies  behind  and  outside  it  above,  crossing 
gradually  to  the  inner  side  ;  into  it  opens  the  short  saphenous,  which  ascends 
in  the  midline,  and  pierces  the  fascia  at  the  lower  part  of  the  space.  The 
internal  popliteal  nerve,  descending  in  the  midline  of  the  limb,  lies  over 
the  artery,  but  separated  by  some  distance,  where  the  latter  lies  in  the  mid- 
line (at  back  of  knee-joint) ;  lower  down  it  crosses  to  the  inner  side.  A 
branch  of  the  obturator  to  the  knee  lies  on  the  vessel.  Several  muscular 
branches  arise  above  the  joint,  and  opposite  the  knee  five  articular  vessels 
come  off. 

Irregularity. — The  only  one  of  surgical  importance  is  that  it  may  divide 
as  high  up  as  the  intercondylar  space. 

Ligature  of  the  popliteal  above  the  knee  may  be  done  in  two  ways : 
(a)  The  patient  is  placed  on  his  face,  the  knee  extended.    A  four-inch 


incision  is  made  in  the  midline,  reaching  to  or  from  the  popliteal  fold. 
Deepen  the  wound  through  the  fat,  looking  out  for  the  short  saphenous ; 
open  the  deep  fascia  all  along,  and  expose  the  semi-membranosus  above. 
Below  this,  pass  the  finger  into  the  fat,  and  feel  for  the  tight  tolerably 
superficial  cord  of  the  int.  popliteal  nerve.  Now  flex  the  knee,  draw  the  semi- 
membranosus in  and  the  int.  popliteal  out,  without  exposing  it,  and  deepen 
the  wound  carefully  in  the  interval,  feeling  frequently  for  the  thick  cord 
formed  by  the  artery  and  the  vein  lying  on  the  femur.  The  separation  of 
the  artery  from  the  vein  must  be  made  from  the  inner  side  with  blunt 
instruments.  When  the  artery  has  been  cleaned  as  well  as  possible,  pass 
an  armed  needle  from  without,  protecting  the  vein  with  a  finger. 
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(6)  The  position  is  that  for  tying  the  femoral.  A  four  to  five-inch  incision 
(Fig.  324,  3)  is  made  along  the  posterior  edge  of  the  adductor  mag.  tendon, 
the  fascia  is  bared  and  opened,  the  adductor  mag.  is  drawn  forwards,  the 
sartorius  backwards,  and  the  long  saphenous  nerve,  passing  down  and  back 
beneath  it,  exposed.  The  fat  of  the  popliteal  space  now  protrudes.  Tear 
carefully  through  it,  and  the  finger  will  soon  feel  the  thick  cord  of  the 
vessels;  the  artery  presents,  and  is  cleaned  and  tied  without  any  vein  or 
nerve  of  importance  being  seen. 

The  posterior  tibial  artery  continues  in  the  line  of  the  popliteal,  and 
ends  beneath  the  int.  annular  ligament,  midway  between  the  int.  malleolus 
and  the  point  of  the  heel.  It  is  covered  by  the  gastrocnemius  and  soleus  in 
its  upper  two-thirds,  but  is  subfascial  on  the  inner  side  of  the  tendo 
Achillis  in  its  lower  third.  It  divides  into  the  two  plantars  beneath  the 
abductor  hallucis.  It  is  bound  down  to  the  deep  muscles  by  the  layer  of 
fascia  over  them,  and  is  adherent  to  the  under  surface  of  this  fascia.  It  lies 
on  the  tibialis  posticus,  flexor  long,  dig.,  and  the  back  of  the  tibia  and  ankle- 
joint.  Behind  the  malleolus,  it  has  the  tibialis  post,  and  flexor  long.  dig. 
tendons  one-quarter  inch  inside,  and  the  flexor  long,  hallucis  is  one-half  inch 
outside  it  (Fig.  328).  It  has  the  usual  two  veins.  The  post,  tibial  nerve 
lies  inside  the  artery  at  first,  crosses  it  about  one  inch  down,  and  remains  on 
the  outer  side.  The  peroneal  branch  is  the  chief.  Rising  one  inch  down,  it 
runs  outwards  between  the  tibialis  post,  and  soleus,  to  reach  the  inner  edge 
of  the  fibula,  along  which  it  lies  in  a  fibrous  sheath  between  the  origins  of 
the  tibialis  post,  and  flexor  long,  hallucis,  largely  overlapped  by  the  latter. 
At  the  lower  end  of  the  interosseous  space,  it  sends  forward  the  ant.  peroneal, 
and  runs  down  behind  the  ext.  malleolus  to  the  heel  and  foot.  The  ant. 
peroneal  runs  down  in  front  of  the  malleolus  also  to  the  outer  side  of  the 
foot. 

Irregularities. — The  artery  may  spring  from  the  popliteal  as  high  as  the 
intercondylar  notch  ;  may  be  very  small,  or  absent,  being  replaced  by  a 
large  peroneal,  crossing  the  leg  where  the  communicating  branch  normally 
lies.  The  peroneal  may  rise  as  low  as  three  inches  below  the  popliteus,  or  it 
may  come  off  too  high,  even  from  the  popliteal.  It  is  very  rarely  absent, 
and  too  large  much  more  commonly  than  too  small.  The  ant.  peroneal  may 
replace  the  the  ant.  tibial  below. 


Tig.  328. 


Ligature  of  the  right  posterior  tibial  at  the  middle  of  the  leg.    s.,  soleus  ;  s  a.,  soleus  aponeurosis  ;  /., 
deep  layer  of  fascia  ;  f.l.d.,  flexor  long.  dig.  ;  an.,  and  v.,  posterior  tibial  artery,  nerve,  and  vein. 

Ligature  of  the  posterior  tibial  (Fig.  328)  at  the  middle  of  the 
leg.    Position:  On  the  back  with  the  limb  semi-flexed  and  laid  on  the  outer 

57 
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side.  A  four-inch  incision  is  to  be  made  one  inch  behind  and  parallel  to  the 
inner  margin  of  the  tibia,  its  centre  corresponding  to  the  middle  of  the  leg. 
This  is  carried  through  skin  and  fat,  the  saphenous  vein  being  looked  out 
for  and  avoided.  Then  the  deep  fascia  is  opened,  and,  as  a  rule,  the  soleus 
only  is  exposed,  the  gastrocnemius  falling  away  to  the  outer  side  of  the 
limb.  The  fibres  of  the  soleus  rising  from  the  tibia  are  now  to  be  divided 
all  along  the  wound,  in  an  antero-posterior  plane,  by  successive  strokes  of 
the  knife,  until  the  tendon  forming  its  deep  surface  is  everywhere  plain.  This 
is  to  be  pinched  up,  notched,  and  opened  from  end  to  end.  Sometimes  a  few 
fibres  will  be  found  rising  from  its  deep  surface ;  they  must  be  carefully 
divided.  Extend  the  foot  fully,  pass  a  broad  retractor  beneath  the  soleus, 
and  open  the  wound  fully ;  through  the  thin  deep  layer  of  fascia,  the  nerve 
and  vessels  are  now  seen  lying  deeply  on  the  tibialis  post.  The  veins  adhere 
closely  to  the  artery  and  must  be  carefully  separated*. 

Some  operators  have  proposed  to  detach  the  soleus  from  the  bone,  in- 
stead of  cutting  through  it ;  but  it  is  difficult  to  distinguish  its  fibres  of 
origin  from  those  of  the  flexor  long,  dig.,  and,  above  all,  this  proceeding 
detaches  the  deep  layer  of  fascia  which,  when  raised  with  the  soleus,  carries 
the  vessels  along  with  it. 

The  above  regular  operation  is  very  rarely  required ;  in  cases  of  wound 
one  would,  as  a  rule,  enlarge  the  opening  up  and  down,  and  thus  reach  the 
bleeding  point. 

Ligature  of  the  posterior  tibial  in  its  lower  third.  The  vessel  is  now  sub- 
fascial, and  rests  on  the  flex.  long,  dig.,  or  on  the  tibia.  It  is  easily  reached 
by  a  two  to  three-inch  incision  parallel  to  the  inner  edge  of  the  tibia,  and 
midway  between  it  and  the  tendo  Achillis.  One  or  two  layers  of  fascia  must 
be  slit  up  to  expose  the  artery. 


Fig.  829. 


The  relations  of  parts  behind  the  inner  ankle. 


Ligature  of  the  posterior  tibial  behind  the  malleolus.  A  curved  incision 
two  and  a  half  inches  long  and  concave  forwards  is  made,  a  finger's  breadth 
behind  and  below  the  malleolus  ;  the  pulsation  of  the  vessel  should  be  used 
as  a  guide.  The  incision  is  deepened  and  the  int.  annular  ligament  divided 
along  the  concave  edge  of  the  wound.    If  the  incision  has  been  well-placed, 
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the  artery  is  now  exposed  :  clean  and  tie.  Avoid  opening  the  sheaths  of 
the  tendons  on  either  side  of  it  (p.  897). 

To  tie  the  peroneal  artery  at  the  middle  of  the  leg.  The  patient 
lies  on  the  opposite  side,  and  the  leg,  moderately  flexed,  rests  on  the  inner 
side.  A  four-inch  incision  is  made  in  the  middle  of  the  leg,  directly  over  the 
posterior  edge  of  the  fibula.  It  is  deepened  between  the  peronei  and  soleus 
until  the  bone  is  reached.  The  soleus  must  be  raised  and  drawn  inwards  by 
a  retractor ;  if  rising  from  the  fibula  above,  it  must  be  detached  as  high 
as  the  wound  extends.  The/e.r.  long,  hallucis  is  now  exposed  beneath  the 
deep  layer  of  fascia.  The  two  must  be  carefully  detached  from  the  bone  all 
along  the  incision  until  the  tube  of  fascia  (p.  897)  containing  the  peroneal 
is  reached.  The  muscle  being  held  up  whilst  the  ankle  is  extended,  the 
sheath  of  the  vessels  can  be  opened  and  the  artery  cleaned  and  tied. 

The  anterior  tibial  attery  extends  from  the  lower  edge  of  the  popliteus  to 
the  front  of  the  ankle,  whence  it  is  continued  as  the  dorsal  artery  of  the 
foot  to  the  post,  end  of  the  first  intermetatarsal  space. 


Line :  From  a  point  midway  between  the  head  of  the  fibula  and  ext. 
tuberosity  of  the  tibia  to  a  point  midway  between  the  malleoli,  and  thence 
on  to  the  base  of  the  first  interosseous  space  (Fig.  331,  a.  t). 
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Fig.  332. 


Coming  forward  at  once  between  the  heads  of  the  tibialis  post,  and  through 
the  interosseous  membrane,  the  artery  at  first  lies  very  deeply  on  the  mem- 
brane with  the  tibialis  ant.  inside  and  the  extensor  com.  dig.  outside;  but 
the  extensor  prop,  hallucis  soon  intervenes  between  it  and  the  latter  muscle, 
and  in  the  lower  third  of  the  leg  crosses  the  artery  which  lies,  opposite  the 
ankle,  between  the  ext.  prop,  hallucis  (inside)  and  the  ext.  com.  dig.  (outside). 
The  artery  lies  in  its  lower  third  on  the  front  of  the  widening  tibia  and  on 
the  ankle-joint ;  it  is  much  nearer  the  surface  below  than  above.  One  of  its 
two  veins  is  placed  in  front,  the  other  behind  it.  The  ant.  tibial  nerve 
appears  on  the  outer  side  of  the  artery  in  the  upper  third,  lies  in  front  of  it 
for  most  of  its  course,  but  generally  on  the  outer  side  at  the  ankle. 

The  dorsal  artery  is  subfascial  except  near  its  ending,  where  it  is  crossed 
by  the  slip  of  the  extensor  brev.  dig.  to  the  great  toe.  It  lies  on  the  inner 
tarsal  bones  and  passes  into  the  foot  between  the  heads  of  the  first  dorsal 
interosseous  muscle.  It  has  a  vein  on  each  side,  and  the  ant.  tibial  nerve 
outside. 

Branches. — All  small. 

Irregularities. — In  high  splitting  of  the  popliteal,  the  ant.  tibial  may  pass 
in  front  of  the  popliteus.  It  may  be  small  and  reinforced  by  the  int.  plantar 
or  ant.  peroneal ;  or,  rarely,  it  may  be  absent.  The  dorsal  artery  not  un- 
commonly curves  out  below  the  ankle,  ulti- 
mately returning  to  the  first  space. 

To  Tie  the  Anterior  Tibial. — In  the 
upper  third.  Position:  On  the  back,  with  the 
knee  moderately  flexed  over  a  firm  pillow ; 
the  limb  must  be  held  with  the  toes  pointing 
straight  forward.  The  line  of  the  artery 
should  be  accurately  marked  and  a  four-inch 
incision  made  in  the  upper  third  of  the  leg 
(Fig.  331,  1).  Retract  the  edges  of  the 
wound,  and  if  the  interstice  between  the 
tibialis  ant.  and  ext.  com.  dig.  is  not  at  once 
evident,  divide  the  aponeurosis  transversely 
from  near  the  tibia  to  a  point  outside  the 
line  of  the  artery.  The  cleft  will  now  be 
evident,  and  the  fascia  must  be  slit  up  and 
down  throughout  the  wound.  Flex  the  ankle 
and  separate  the  muscles ;  at  the  lower  part 
of  the  wound  the  ext.  prop,  hallucis  may 
appear  and  must  be  drawn  out.  The  artery 
will  thus  be  exposed  and  must  be  cleaned 
and  tied,  the  nerve  in  front  of  it  being  held 
aside  (Fig.  332). 

In  the  middle  of  the  leg  the  operation  is 
quite  similar  to  the  above,  but  the  ext.  prop, 
hallucis  is  seen  much  sooner  after  opening 
the  fascia. 

In  the  lower  third  a  three-inch  incision  is 
made  in  the  line  of  the  artery,  reaching  to 
one  inch  from  the  ankle-joint  (Fig.  331,  2). 
Divide  the  fascia  all  along  the  wound.  Farabeuf  recommends  the  insertion 
now  of  the  left  forefinger  beneath  the  inner  lip  of  the  aponeurosis  to  the 
crest  of  the  tibia,  and  the  drawing  outward  of  everything  lying  on  the  bone ; 
then  let  the  innermost  cord  slip — it  consists  of  the  tibialis  anticus  and  ext. 
hallucis.    The  space  outside  them  must  be  opened  from  below  up,  and  in  it 
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Ligature  of  left  ant.  tibial  above  the 
middle;  l.a.,  tibialis  anticus;  e.p.h.,  ext. 
prop,  hallucis  ;  e.l.d.,  ext.  long,  digitorum  ; 
a.t.n.,  and  t.a.r.,  ant.  tibial  nerve  and 
artery. 
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will  be  found  the  artery  when  the  foot  is  flexed  and  the  muscles  lax.  In 
most  people  the  interval  between  the  ext.  hallucis  and  the  ext.  com.  dig.  can 
be  felt  opposite  the  ankle.  (Even  as  low  as  this,  the  vessel  is  often  best 
found  internal  to  the  ext.  prop,  hallucis.) 

To  tie  the  dorsal  artery  of  the  foot,  make  a  oue  and  one-half-inch 
incision  in  the  line  of  the  artery  extending  from  or  to  the  base  of  the  first 
space  (Fig.  331,  3).  Deepen  the  wound,  sparing  any  nerves  or  vessels  seen, 
and  seek  in  the  upper  part  of  the  wound  the  inner  slip  of  the  extensor  brevis. 
Free  its  upper  border  and  draw  k  gently  outward  :  the  vessels  should  lie 
beneath  it.  If  they  do  not,  let  the  muscle  go  and  carefully  examine  the  base 
of  the  first  space. 


CHAPTER  LIY. 

AMPUTATIONS  AND  EXARTICULATIONS. 

Definition. — "Amputation  "  implies  the  removal  of  the  whole  or  a  por- 
tion of  an  extremity,  or  of  some  part  which  projects  from  the  surface  of  the 
trunk — e.  g.,  breast,  penis,  tonsil ;  the  present  chapter  deals  with  the  limbs 
only.  In  an  "amputation"  the  bone  is  divided;  in  an  "  exarticulation  " 
the  limb  is  removed  at  a  joint. 

Indications  for  amputation  are  numerous: 

1.  Injury:  (a)  Completely  smashing  the  part,  (b)  tearing  the  main  vessels, 
so  that  gangrene  must  ensue ;  or  (c)  the  main  nerves,  causing  irreparable 
paralysis,  together  with  other  serious  damage  to  the  limb;  (d)  extensive  loss 
of  soft  parts,  rendering  recovery  with  a  useful  limb  impossible;  and  (e)  loss 
of  skin  too  great  to  allow  of  healing  even  with  the  help  of  transplanted  bits 
of  skin. 

2.  Inflammation:  (a)  Threatening  life  by  hectic  and  albuminoid  degenera- 
tion, or  (a  much  less  common  indication)  by  septicemia,  pysemia,  or  tetanus — 
there  being  reason  to  hope  that  removal  of  the  local  mischief  will  be  followed 
by  subsidence  of  the  general  symptoms ;  or  (6)  damaging  the  part  so  much 
that  recovery  with  a  useful  limb  is  impossible ;  or  (c)  remaining  chronic  and 
incapacitating  the  patient  from  earning  a  living.  Under  b  and  c  fall  cases 
of  extensive  incurable  ulceration,  especially  annular,  of  the  leg;  and  to  this 
group  belong  inflammations  of  joints — the  commonest  causes  of  amputation 
in  civil  practice. 

3.  Gangrene  of  a  considerable  part  from  any  cause — e.  g.,  mechanical 
injury,  burn,  or  frostbite,  ruptured  artery  or  aneurism,  spreading  gangrene, 
hospital  gangrene,  and  other  acute  septic  inflammations,  or  arterial  throm- 
bosis ("  senile"  gangrene). 

4.  Malignant  growths  of  the  soft  parts  or  bones  not  freely  removable 
by  milder  measures;  and  disabling  simple  growths  or  elephantiasis  similarly 
qualified. 

5.  Deformity  or  paralysis  rendering  a  limb  useless,  unsightly,  an  encum- 
brance, or  the  seat  of  frequent  ulceration. 

Our  PRIMARY  object  in  amputating  is  completely  to  remove  an  injured 
'  or  diseased  part  in  such  a  manner  that  the  patient  shall  have  the  best  chance 
of  recovery  with  the  most  serviceable  stump. 
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The  mortality  after  amputation,  as  after  all  operations,  is  influenced  by  the 
age  and  general  condition  of  the  patient,  and  by  the  hygienic  circumstances 
under  which  he  is  placed ;  but  it  is  influenced  far  more  by  the  hygiene  of 
the  patient's  own  wound,  by  the  cause  for  which  the  amputation  is  per- 
formed, and  by  the  height  at  which  it  is  done. 

The  very  young  and  very  old  do  not  bear  serious  operations  well ;  yet 
surprising  recoveries  occur,  and  we  must  admit  that  we  are  frequently  much 
deceived  as  to  the  resisting  power  of  a  patient.  To  be  placed  in  a  hospital 
which  has  long  been  crowded  with  septic  wounds  is  undoubtedly  one  of  the 
greatest  misfortunes  that  can  befall  a  wounded  man ;  but  if  his  own  wound 
be  thoroughly  guarded  against  the  entry  of  germs  from  without,  he  is  prac- 
tically safe  from  the  diseases  which  were  formerly  hospital  scourges.  Asepsis 
and  drainage  of  the  wound  are  all-important,  both  to  the  patient  himself 
and  his  wounded  neighbors,  if  he  have  any ;  for,  putting  aside  shock  and 
primary  hemorrhage  as  more  or  less  accidental,  septiciemia,  septic  osteo- 
myelitis, pyaemia,  secondary  hemorrhage  and  gangrene  of  the  stump,  are  the 
causes  of  death  after  amputation.  Osteomyelitis  occurs  more  easily  when 
the  medullary  canal  has  been  opened  than  when  the  saw  has  passed  through 
the  cancellous  end  of  a  bone.  From  an  etiological  point  of  view  (see  above) 
amputations  may  be  classed  as  (1)  amputations  for  injury,  (2)  for  disease, 
and  (3)  of  expediency — divisions  of  practical  importance,  for  the  mortality 
varies  much  in  the  different  groups,  being  greatly  higher  after  amputation 
for  injury  than  for  disease:  shock  and  primary  hemorrhage  account  for 
much  of  the  difference,  but  septic  disease  was  formerly  so  rife  among  the 
former  cases  as  to  give  rise  to  the  saying  that  a  robust  countryman  who  had 
never  had  a  day's  illness  was  a  worse  subject  for  amputation  than  one  worn 
by  chronic  joint  disease  and  long  confined  to  bed.  Bryant  long  ago  showed 
that  at  Guy's  the  mortality  after  amputations  of  expediency  was  exceptionally 
high  (forty  per  cent.)  and  chiefly  from  septic  disease,  the  otherwise  healthy 
subjects  seeming  to  act  as  virgin  soil  to  their  poisons.  Antiseptics  ought  to 
render  such  cases  the  least  dangerous,  one  would  think  ;  and  they  do  prevent 
sepsis  in  most  of  the  traumatic  cases  seen  early. 

A  factor  of  gi'eat  importance  in  the  result  of  amputations  for  injury  is  the 
time  at  which  they  are  performed.  Experience  has  shown  that  no  time  is 
so  favorable  as  that  soon  after  the  infliction  of  the  injury.  It  is  advisable 
in  cases  of  intense  shock  to  rally  the  patient  before  operating ;  otherwise 
the  sooner  the  operation  is  performed  the  better.  Amputations  done  within 
the  first  twenty-four  hours  of  an  injury  are  called  primary.  After  this 
period,  in  septic  cases,  traumatic  fever  sets  in  and  continues  three  to  six 
days,  until  suppuration  is  well  established.  This  period  is  most  perilous 
for  any  extensive  cutting  operation ;  the  blood  is  probably  charged  with 
chemical  poisons,  and  perhaps  contains  organisms  absorbed  from  the  wound, 
death  from  septic  disease  is  common,  and  is  rendered  much  more  likely 
by  the  addition  of  a  large  raw  surface.  Amputations  done  at  this  period 
are  termed  intermediary.  When  suppuration  is  well  established,  amputations 
(secondary)  may  be  performed  with  a  much  better  chance  of  success ;  but 
if  we  add  to  the  mortality  after  secondary  amputations  the  mortality 
among  patients  during  the  period  between  the  first  twenty-four  hours  and 
the  establishment  of  suppuration,  it  will  be  found  that  the  patient's  chances 
are  best  after  primary  amputation,  always  exceptiug  injuries  necessitating 
amputation  above  the  middle  of  the  thigh,  in  which  shock  is  almost  invari- 
ably fatal.  When  a  patient  comes  under  notice  in  the  intermediary  stage 
with  a  limb  that  should  obviously  have  been  removed  primarily — as  not. 
uncommonly  happens,  especially  in  military  surgery — it  seems  to  be  still  a 
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question  whether  it  is  better  to  amputate  at  once,  or  wait  for  the  secondary 
period  ;  probably  aseptic  amputation  at  once  would  give  the  best  results. 

Lastly,  nothing  is  more  capable  of  statistical  proof  than  this — that  the 
mortality  rises  with  the  height  at  which  we  amputate:  as  Diefienbach  said, 
"  Zollweise  steigt  die  Gefahr."  This,  however,  must  not  be  taken  as  meaning 
that  we  are  not  to  remove  another  inch  of  bone  in  order  to  give  the 
patient  a  serviceable  stump. 

The  Principles  of  Amputation. — The  objects  which  we  should  have 
constantly  before  us  in  amputating  are  these:  1.  To  provide  ample  (i.e., 
loose)  covering  for  the  end  of  the  bone  and  divided  soft  parts,  that  rapid 
union  may  occur.  2.  To  do  this  with  the  least  sacrifice  of  length  of  limb, 
not  only  because  of  the  greater  fatality  of  the  higher  amputations,  but 
because  a  long  stump  gives  a  patient  more  power  over  an  artificial  limb. 
3.  So  to  place  the  flaps  (having  due  regard  to  the  above  major  principles) 
that  they  shall  hang  in  position  almost  without  assistance  from  sutures  or 
dressing.  4.  To  provide  a  dependent  aperture  for  drainage.  And,  5.  To 
insure  that  the  scar  shall  not  be  over  the  end  of  the  bone,  or  in  such 
position  that  it  will  be  pressed  upon  by  an  artificial  limb. 

The  amount  of  covering  required  varies  somewhat.  We  must,  obviously, 
have  one  diameter  of  covering  at  right  angles  to  the  line  of  scar  ;  and  in 
addition  to  this  sufficient  to  make  up  for  shrinking  of  the  elastic  skin  and 
its  displacement  by  contraction  of  long  muscles  in  connection  with  it ;  in 
some  cases  also  we  must  allow  for  the  shrinking  due  to  inflammatory  infiltra- 
tion of  the  flaps.  Elasticity  of  the  skin  is  greatest  in  youth,  very  slight 
in  old  age;  muscular  contraction  is  greatest  in  strong  subjects  with  little 
fat,  and  upon  the  flexor  aspects  of  limbs  where  most  of  the  long  muscles, 
unattached  to  the  limb-bone,  are  placed  (e.  g.,  back  of  thigh)  ;  cicatricial 
shrinking  occurs  when  the  flaps  are  already  infiltrated  ;  and  when,  from  any 
cause,  union  is  slow,  taking  place  by  granulation,  retraction  from  all  causes 
reaches  its  maximum,  sometimes  necessitating  resection  of  the  bone  after  an 
operation  in  which  ample  covering  was  provided.  This  may  be  necessary 
also  if  the  covering  sloughs.  Experience  has  shown  that  we  must  never 
provide  less  than  one  and  a  half  diameters  of  covering,  and  that  it  is  safer, 
where  possible,  to  provide  two  diameters ;  the  latter  amount  is  really  neces- 
sary in  the  thigh. 

Material  for  Covering. — The  skin  on  the  extensor  surfaces  of  limbs,  especi- 
ally over  the  knee  and  heel,  is  better  adapted  to  pressure  than  that  on  the 
flexor  aspects,  and  should  as  a  rule  be  used.  A  patient,  after  amputation  of 
a  lower  extremity,  is  much  steadier  on  an  artificial  limb  when  the  whole  or 
part  of  the  weight  can  be  borne  upcn  the  end  of  the  stump.  That  this  may 
be  done,  it  is  essential  that  the  covering  be  loose,  and  the  scar  non-adherent 
to  the  end  of  the  bone.  In  upper  limb  stumps  the  point  of  pressure 
against  a  limb  is  always  greatest  on  the  flexor  aspect  of  the  stump;  the 
scar  should,  therefore,  lie  towards  the  extensor  side. 

Not  uncommonly  the  brawny  infiltrated  skin  about  a  chronically  inflamed 
joint,  perforated,  perhaps,  by  two  or  three  sinuses,  is  rejected  as  unsuitable 
for  the  formation  of  flaps,  and  an  amputation  of  the  leg  or  thigh  is  done 
instead  of  the  much  superior  operations  through  the  ankle  or  knee.  This 
material,  being  well  vascularized,  is,  however,  excellent  for  flaps  unless  it  is 
much  undermined,  riddled,  and  blue  round  the  edges  of  many  sinuses. 

It  was  formerly  thought  an  advantage  to  have  the  bone-end  covered 
by  a  good  pad  of  muscle,  so  as  to  form  a  "  well-cushioned  stump."  This 
is  a  mistake,  for  all  muscle  soon  atrophies  and  disappears  from  a  stump, 
being  replaced  by  scar-tissue.  Muscle  should,  therefore,  be  present  in  the 
covering  only  when  it  is  required  to  insure  its  vitality ;  otherwise,  muscle 
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should  be  cut  so  as  to  retract  to  about  the  level  of  the  end  of  the  bone. 
In  any  quantity  it  is  a  distinct  disadvantage,  rendering  the  flaps  heavy, 
and  liable  to  displacement  by  their  own  weight  and  momentum — when 
the  limb  is  moved — or  by  muscular  contraction. 

Lastly,  it  is  well  to  raise  a  cylinder  or  broad  anterior  flap  of  periosteum, 
adherent  to  the  deepest  muscle,  which  may  fall  over  the  sawn  surface  of 
the  bone;  for  periosteum  adheres  more  quickly  than  any  other  tissue  to 
bone,  and  leads  to  the  earliest  closure  of  the  medullary  canal — a  matter 
of  special  importance  in  septic  cases.  In  exarticulation  at  the  hip  the 
whole  of  the  periosteum  corresponding  to  the  length  of  covering  has  been 
raised  and  preserved,  and  sufficiently  stout  new  bone  has  formed  in  the 
stump  to  enable  the  patient  to  wear  an  artificial  limb.  We  are  not  aware 
that  subperiosteal  amputation  has  been  practised  at  the  shoulder. 

This  seems  to  be  the  best  place  to  mention  that  in  exarticulations  there 
is  no  need  to  remove  healthy  cartilage  from  the  bones  ;  primary  union  will 
take  place  over  it,  as  we  see  every  day  after  the  removal  of  fingers,  and  if 
this  is  missed,  cartilage  granulates  readily.  But  when  it  is  inflamed,  or 
when  the  synovial  membrane  or  bone  is  tubercular,  all  morbid  parts  should 
be  carefully  removed  with  the  saw,  gouge,  scissors,  or  knife. 

Preparations  for  amputation — both  as  regards  the  room,  the  table 
and  the  patient,  are  those  given  at  p.  839.  Three  assistants  will  be  required: 
1,  to  give  the  anaesthetic;  2,  to  assist  the  surgeon  in  retracting  the  flaps 
and  tying  vessels ;  3,  to  hold  the  limb.  If  a  tourniquet  is  not  used,  a 
fourth  assistant  must  compress  the  main  artery  ;  No.  2  can,  however,  perform 
this  duty,  when  No.  3  must  assist  in  tyingthe  vessels,  etc., so  soon  asthelimb 
is  removed  ;  otherwise  No.  3  steadies  the  stump.  The  patient  when  anaes- 
thetized is  so  placed  that  the  limb  to  be  removed  projects  well  beyond  the 
edge  of  the  table.  When  amputating  a  leg,  it  is  usually  well  to  tie  the  sound 
limb  to  the  corresponding  leg  of  the  table.  Means  are  now  taken  to 
render  the  limb  to  be  removed  bloodless  (p.  841),  and  Esmarch's  rubber 
band,  which  has  entirely  replaced  Petit's  tourniquet  (Fig.  141),  is  applied. 


Fig.  333. 


Fergusson's  lion-forceps. 


There  is,  however,  occasionally  (chiefly  in  thigh  above  lower  third)  an 
objection  to  the  use  of  a  tourniquet  in  amputations,  viz.,  that  it  prevents 
retraction  of  the  divided  muscles  when  it  is  applied  at  all  close  to  the  plane 
of  section  of  the  bone.  In  addition  to  the  instruments,  etc.,  mentioned  at  p. 
840,  an  amputating  knife  of  suitable  length  will  be  required;  also  a  saw,  a 
pair  of  strong  bone-forceps,  lion-forceps  (Fig.  333),  and  one  or  two  elevators. 

The  knife  should  have  the  shape  shown  in  Fig.  334,  a  and  b.  It  must  be 
strong,  straight-backed,  and  sharp-pointed,  the  point  being  formed  chiefly 
by  the  sloping  back  of  the  edge.  Its  length  varies  with  the  size  of  the  part 
to  be  removed  and  with  the  method  employed;  for  transfixion  it  should  be 
about  half  as  long  again  as  the  diameter  of  the  limb;  but  for  circular  ampu- 
tations and  flap  operations  by  dissection  a  shorter  knife  is  preferable,  its 
point  being  more  under  control  and  its  movements  more  swift  and  accurate. 


PERFORMANCE  OF  AN  AMPUTATION.  905 

For  modes  of  holding  these  large  knives  see  page  846.  The  saiv  preferred 
by  most  surgeons  is  short,  broad-bladed,  with  a  stiffened  back  and  small, 


Fig.  331. 


Amputating  knives. 


well-set  teeth  ;  but  many  use  a  narrow  Butcher's  saw  (Fig.  361)  with  which 
they  render  the  sawn  surface  slightly  convex  from  front  to  back. 

Performance  of  an  Amputation. — The  position  of  the  surgeon  is 
governed  by  a  simple  rule :  he  should  always  stand  so  as  to  be  able  to  raise 
the  covering  with  his  left  hand.  The  mode  of  raising  a  flap  is  as  follows : 
After  marking  it  out  by  a  cut  which  goes  down  to  the  deep  fascia,  the  left 
fingers  seize  the  edge  of  the  covering  and  raise  it  more  and  more  whilst  the 
knife  plays  on  the  deeper  parts  dividing  its  attachments  to  them.  In  this 
process  of  raising  the  covering  there  is  a  great  temptation,  in  order  to  get 
on  quickly,  to  insert  the  point  of  the  knife  between  the  skin  and  the  deeper 
parts  and  in  so  doing  to  turn  its  edge  toward  the  skin ;  this  must  never  be 
done,  for  it  endangers  the  bloodvessels  of  the  flap  and  often  leads  to  slough- 
ing :  the  knife-edge  must  be  kept  vertical,  or  almost  vertical,  to  the  deep 
parts,  whilst  its  "  flat "  presses  against  the  raised  part  of  the  flap.  The  de- 
tachment of  the  covering  should  be  kept  as  far  as  possible  in  one  transverse 
plane,  the  knife  being  drawn  again  and  again  toward  the  operator,  superficial 
to  the  fascia,  or  sinking  more  and  more  deeply  into  the  muscle,  as  may  be 
required.  The  heel  of  the  saiv  is  applied  as  high  as  possible  to  the  bone 
previously  cleared  by  a  sweep  of  the  knife  round  it,  or  by  elevation  of  the 
periosteum  ;  it  is  steadied  against  the  left  thumb-nail,  which  also  rests  on  the 
bone,  and  drawn  firmly  back  from  heel  to  point  so  as  to  make  a  groove,  in 
which  it  is  afterward  worked  lightly  to  and  fro,  along  its  whole  length.  The 
last  few  strokes,  especially,  should  be  lightly  made  lest  the  bone  be  splintered. 
This  is  still  more  likely  to  happen  if  the  assistant,  holding  the  limb,  allow  it 
to  bend  down  ;  whilst  if  he  raise  it  too  much  the  saw  will  become  locked. 
The  left  hand  of  the  surgeon  on  the  stump  must  make  up  for  shortcomings 
on  the  part  of  the  assistant.  When  there  are  two  bones  in  the  part,  sawing 
should  be  commenced  on  the  stouter  and  more  fixed  (tibia  or  ulna), then  the 
other  should  be  attacked  and  both  should  be  divided  at  the  same  time, 
the  more  fixed  being  the  later  if  anything.  During  the  sawing,  assistant 
No.  2  aids  the  surgeon  in  steadying  the  limb  and  keeping  the  flaps  out  of 
the  way;  if  there  is  difficulty  in  doing  this  a  "  retractor "  made  of  linen 
split  from  one  end  to  the  middle  into  two  or  three  tails,  according  as  the 
part  has  one  or  two  bones,  and  carbolized — should  be  applied.  Care  must 
be  taken  in  retracting  the  flaps,  not  to  tear  back  the  periosteum  above  the 
saw-cut;  in  the  neighborhood  of  chronically  inflamed  joints  it  is  easily 
stripped  off  for  an  inch  or  two.  The  boneforcepis  are  used  to  remove  small 
spicules  and  projecting  corners;  the  lion  forceps  to  hold  the  end  of  the  bone 
should  an  extra  bit  require  removal — this  should  be  done  at  once  if  the 
flaps  seem  short. 

When  the  limb  has  been  removed,  the  main  and  all  visible  vessels  are  tied 
with  catgut;  then  the  tourniquet  or  digital  compression  is  relaxed  and  the 
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rest  are  secured.  General  oozing  (common  above  inflamed  joints)  must  be 
checked  by  heat,  pressure,  and  elevation.  The  wound  is  next  brought 
together  with  stay-sutures  (Fig.  144)  of  stout  wire,  or,  if  for  any  reason  the 
covering  is  short,  with  button  suture  ;  and  between  these  the  edges  are 
accurately  brought  together  with  a  continuous  horse-hair  suture,  apertures 
being  left  only  for  tubes.  These  should  be  of  large  size  and  are  usually 
best  arranged  in  the  form  of  an  inverted  T.  One  goes  from  corner  to  corner 
of  the  incision,  the  other  passes  upward  across  the  face  of  the  bone,  pro- 
truding through  the  centre  of  the  incision  in  amputations  by  a  long  anterior 
flap,  but  through  a  dependent  buttonhole  in  circular  or  long  posterior  flap 
operations. 

If  septic  sinuses  are  present  every  effort  must  be  made,  by  removing  their 
edges,  scraping  their  surfaces,  and  free  application  of  strong  antiseptics,  to 
render  the  wound  aseptic. 

The  dressing  may  consist  of  the  antiseptic  materials  preferred  by  the 
surgeon.  He  will  obtain  excellent  results  from  iodoform,  a  deep  dressing 
of  gauze,  applied  in  broad  straps  round  and  over  the  stump,  covered  by  a 
large  mass  of  wool  firmly  compressed  by  an  ordinary  bandage,  over  which 
one  of  elastic  webbing  is  lightly  rolled ;  this  should  not  be  changed  unless 
discharge  comes  through  and  remains  moist,  or  unless  the  temperature  rises 
and  remains  up.  Some  surgeons  apply  a  posterior  splint  of  Gooch's  material, 
but  the  above  dressing  acts  as  splint  also.  The  stump  may  be  laid  at  a  con- 
venient angle  upon  a  pillow,  to  which  it  is  well  to  secure  it  by  a  few  turns 
of  bandage. 

There  are  two  methods  of  providing  a  covering  for  a  stump :  the 
circular  and  the  flap;  modifications  and  combinations  of  these  are  also  prac- 
tised. We  shall  shortly  describe  each  method,  and  see  how  it  accords  with 
the  principles  above  stated.  It  will  be  remembered  that  one  and  a  half  to 
two  diameters  of  covering  are  required  (p.  903) ;  we  can  take  the  diameter  at 
right  angles  to  the  proposed  scar  with  a  finger  and  thumb  used  as  callipers. 

The  Circular  Method. — The  skin  must  be  stretched  as  tight  as  possible 
by  assistants  two  and  three  to  insure  a  clean-cut  wound.  The  surgeon 
grasping  the  knife  firmly  like  a  sword,  with  the  point  upward  and  the  edge 
toward  the  arm,  stoops  down  and  passes  his  arm  well  under  the  limb,  lays 
the  heel  of  the  knife  on  it,  as  near  to  his  own  side  as  possible  (Fig.  335),  and 


Fig.  335. 


Circular  amputation  in  middle  third  of  arm :  commencement  of  first  incision. 


then,  withdrawing  his  hand  and  rising,  he  makes  an  incision  through  skin, 
fat,  and  deep  fascia  [this  usually  permits  easier  retraction,  and  insures  the 
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nutrition  of  the  flap]  completely  round  the  limb  at  one  sweep.  Assistant 
No.  2  now  retracts  the  teguments,  whilst  the  knife  divides  their  connections 
with  the  muscles;  or,  if  this  does  not  answer,  the  surgeon,  aided  by  the 
assistant,  folds  back  the  skin  like  a  coat-cuff,  until  covering  equal  to  at  least 
a  diameter  of  the  limb  is  gained  ;  then  the  knife,  being  put  close  to  the  edge 
of  the  folded-back  skin,  is  made  to  divide  the  superficial  muscles,  which 
promptly  retract,  and  then  everything  down  to  the  bone  by  a  third  clean 
circular  sweep  a  little  higher  (Amputation  by  a  "  Triple  Incision,"  Hey, 
Surg.  Obs.,  1814,  p.  527).  The  next  thing  is  to  separate  from  the  bone  the 
periosteum  and  deep  muscles  for  another  inch  or  more  by  means  of  an  ele- 
vator, and  then,  the  soft  parts  being  well  retracted,  the  saw  is  applied  and 
the  bone  divided.  The  second  and  third  incisions  should  provide  another 
diameter  of  covering.  The  edges  are  brought  together  in  a  horizontal  line, 
or  in  one  which  slopes  slightly  down  and  out  (to  assist  drainage);  the  corners 
stick  out  sharply  and  look  ugly  at  first,  but,  as  the  scar  contracts,  they  sink 
in,  and  the  appearance  of  the  stump  is  all  that  can  be  desired. 

The  circular  amputation  provides  ample  covering  with  the  least  possible 
shortening,  supposing  the  skin  to  be  sound  ;  there  is  apt  to  be  some  bagging 
in  the  posterior  pouch,  if  the  wound  is  septic,  unless  a  special  drainage  hole 
is  made,  for  no  dependent  aperture  is  provided  ;  if  the  second  and  third  cuts 
are  properly  placed,  the  light  skin-flaps  are  pressed  by  the  dressing  against 
a  tolerably  flat  surface  of  muscle,  just  above  which  lies  the  end  of  the  bone: 
the  drag  of  the  posterior  upon  the  anterior  portion  of  the  skin  is  very  slight, 
and  it  is  not  liable  to  displacement  by  muscle;  and  the  scar,  though  on  the 
face  of  the  stump,  is  behind  the  bone,  which,  in  almost  all  situations,  lies 
toward  the  anterior  surface  of  the  limb.  This  method  of  amputation  was 
found  to  give  very  good  results  by  the  German  surgeons  in  the  Franco- 
Prussian  War,  the  patients  being  able  to  bear  transport  well  and  early  ;  it  is 
best  adapted  to  the  arm  and  thigh.  Disadvaiitages,  in  addition  to  those  just 
mentioned,  are :  that  it  is  very  wasteful  when  the  skin  is  damaged  upon  one 
side  of  the  limb  only ;  that  it  requires  some  practice  and  skill  to  leave  a 
smooth  deep  surface ;  that  it  is  often  impossible  to  retract  the  skin,  or  even  to 
turn  it  back  and  dissect  it  up,  in  amputations  for  disease,  and  it  is  equally  so 
when  the  size  of  the  part  increases  rapidly,  as  between  the  lower  and  middle 
thirds  of  muscular  legs,  thighs,  and  forearms.  The  latter  difficulties  may  be 
got  over  by  using  the  combination  method  known  as  the  "  modified  cir- 
cular;" by  the  addition  of  a  single  lateral  incision,  allowing  a  flap  like  a 
cuff  to  be  raised  (a  la  vianchet(e) ;  or  by  the  addition  of  two  lateral  incisions, 
thus  transforming  the  amputation  into  one  with  equal  square  skin-flaps. 

The  flap  method  may  be  practised  in  two  ways :  by  transfixion  (cutting 
from  within  out),  and  by  dissection  (cutting  from  without  in). 

The  operation  by  transfixion  with  antero-posterior  flaps  is  thus  perfumed: 
The  surgeon,  standing  outside  a  right,  inside  a  left,  limb,  grasps  the  flesh  on 
the  anterior  surface  of  the  limb  with  his  left  hand,  and  lifts  it  as  much  as 
possible  from  the  bone;  then  passes  his  knife  horizontally  through  it  till  its 
point  touches  the  bone,  over  which  he  carries  the  point,  with  a  steady,  unin- 
terrupted thrust,  pushes  it  through  on  the  other  side  as  far  back  as  possible, 
so  that  its  base  may  equal  half  the  circumference  of  the  limb  (Fig.  336). 
He  then  carries  the  knife  downward,  close  to  the  bone,  for  a  certain  distance, 
and,  finally,  cuts  out  with  a  rather  sharp  turn  forward,  so  as  to  make  the 
anterior  flap  squarish  or  spade-like,  but  without  corners,  The  knife  is  again 
entered  in  the  wound  a  little  below  the  top  of  the  fir  st  incision,  passed  behind 
the  bone,  brought  out  in  the  wound  on  the  other  side,  and  similarly  cuts  the 
posterior  flap  in  the  direction  of  the  lower  dotted  line  in  the  figure.  Both 
flaps  are  now  drawn  back,  the  knife  swept  round  the  bone  to  divide  any 
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remaining  muscular  fibres,  and  the  bone  sawn  through.  The  flaps  together 
must  make  up  one  and  a  half  to  two  diameters  of  covering;  they  vary  in- 
versely in  length,  and  sometimes  one,  again  the  other,  has  to  be  made  the 
longer ;  but,  almost  everywhere,  the  anterior  should  be  the  longer,  for  the 


Amputation  of  thigh  by  antero-posterior  flaps ;  the  limb  transfixed,  the  lines  of  flaps  dotted  out.  It  is 
better  for  the  surgeon  to  stand  outside  the  right  limb,  as  he  cau  then  pinch  up  the  anterior  muscle  and  use 
his  left  hand  generally  with  much  greater  effect. 


higher  the  posterior  flap  is  raised  upon  the  surface  of  the  stump,  the  greater 
will  be  its  tendency  to  displacement,  and  the  worse  will  be  the  natural 
drainage.  In  some  situations — e.  g.,  lower  third  of  thigh  where  the  femur 
widens  out,  and  arm — lateral  flaps  by  transfixion  are  used ;  one  might  fear 
that  the  femur  would  project  between  them  in  front,  but  they  rotate  so  here 
that  the  external  becomes  more  or  less  anterior,  and  the  internal  posterior. 

The  sole  advantage  of  the  flap-method  by  transfixion  is  the  speed  with 
which  it  can  be  performed  ;  but  this,  at  the  present  day,  is  scarcely  anything 
to  its  credit.  It  is  a  method  which  cannot  be  applied  in  some  places,  and 
is  very  difficult  to  follow  in  others ;  the  bases  of  the  flaps  sometimes  prove 
very  unequal,  when  it  is  difficult  to  circle  round  the  bone ;  vessels,  espe- 
cially large  ones,  are  apt  to  be  split  longitudinally,  sliced  obliquely,  or 
opened  more  than  once ;  the  flaps  frequently  turn  out  pointed,  they  are  very 
heavy,  and  liable  to  displacement  from  the  mass  of  muscle  they  contain 
(especially  at  back  of  thigh  and  leg),  which,  in  muscular  subjects,  usually 
protrudes  so  that  the  skin  edges  can  scarcely  be  got  together  over  it. 
Owing  to  the  large  quantity  of  flesh  on  the  back  of  the  lower  limb  and 
front  of  the  forearm,  transfixion  greatly  tempts  the  surgeon  to  provide  his 
principal  flap  from  this  aspect  of  the  limb,  where  it  will  require  artificial 
support  to  keep  it  in  position,  and  necessitate  artificial  drainage.  There  can 
be  no  doubt  that  the  circular  method  yields  a  much  better  result  than 
the  flap  by  transfixion. 

The  flap  method  by  dissection,  however,  does  away  with  all  those  objections. 
It  is  thus  performed,  supposing  the  flaps  to  be  antero-posterior,  and  the 
anterior  twice  as  long  as  the  posterior.  The  surgeon  places  his  left  thumb 
and  second  finger  on  the  ends  of  the  transverse  diameter  of  the  limb  at  the 
level  at  which  the  bone  is  to  be  sawn,  inserts  the  point  of  the  knife  through 
the  skin  just  below  the  tip  of  the  second  finger,  and  carries  it  down  in  the 
mid  lateral  line  for  almost  half  the  length  of  the  anterior  flap ;  here  he 
makes  a  short  notch  backwards  and  downwards,  to  represent  the  commence- 


Fig.  336. 


THE   FLAP   METHOD   BY  DISSECTION. 


909 


ment  of  the  posterior  flap ;  without  removing  its  point  from  the  wound,  the 
knife  is  brought  back  into  the  original  line,  and  carried  on  almost  to  the 
full  length  of  the  anterior  flap  ;  but  one  inch  to  one  and  a  half  inches  above 
this  a  well-rounded  corner  begins  (Fig.  337),  and  the  knife  is  carried  across 
the  limb,  at  the  proper  level,  to  the  mid-lateral  line  on  the  other  side,  a  sym- 
metrical corner  being  formed  here  ;  the  knife  now  cuts  up  in  the  mid- 
lateral  line  to  the  thumb,  and  is  then  drawn  back  in  the  wound  to  near 
the  middle  of  this  border  of  the  anterior  flap,  and  rotated  so  as  to  cut  another 
notch,  corresponding  to  that  on  the  other  side,  again  to  mark  the  posterior 
flap;  lastly,  the  knife  is  passed  beneath  the  limb,  and,  bending  over  to  see, 
the  surgeon  places  its  heel  in  the  farther  of  those  two  notches  (Fig.  338), 
and  brings  the  blade  round  under  the  limb  into  the  near  notch,  defining  a 
slightly  convex  flap.  The  limb  should  now  be  held  up,  so  that  the  posterior 
flap  can  be  raised — of  skin  and  fat  only  to  about  one  inch  below  its  base — 


Fig.  337. 


Marking  out  the  flaps — rounding  the  corner:  position  of  left  hand  and  mode  of  holding  knife. 

then  the  superficial  muscles  should  be  divided  by  a  sweep  of  the  knife,  that 
they  may  retract  to  the  level  of  the  saw-cut.  The  limb  being  lowered,  the 
anterior  flap  is  raised  with  light  drawing  cuts,  the  knife-edge  working  always 
towards  the  bone.    Usually  half  or  more  of  this  flap  may  consist  of  skin, 


Fig.  338. 


f 

Conipletiug  the  posterior  flap. 


fat,  and  fascia,  but  in  thin,  old,  and  feeble  subjects  it  may  be  advisable  earlier 
to  cause  the  knife  to  sink  into  the  muscle  more  and  more  deeply  with  suc- 
cessive side-to-side  sweeps,  and  to  reach  the  bone  at  a  point  one  inch  below 
that  at  which  it  should  be  sawn  ;  then  both  flaps  are  held  up,  and  a  circular 
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sweep  is  made  round  and  down  to  the  bone  at  this  spot,  the  periosteum  and 
deep  muscles  are  elevated  from  it,  and  the  saw  is  applied. 

This  method  is  slower  than  that  by  transfixion,  and  requires  more  pains 
and  skill ;  in  return  for  which  the  flaps  are  accurately  shaped  to  meet  the 
surgeon's  views,  and  contain  just  so  much  muscle  as  he  considers  necessary 
for  their  support,  and  the  skin  and  vessels  are  cut  at  right  angles.  The 
recent  stump  may  be  compared  as  to  the  materials  of  which  it  consists  and 
their  arrangement  with  that  given  by  the  circular  method  ;  but  flaps  by 
dissection  have  the  advantages  of  being  universally  applicable,  of  utilizing 
any  undamaged  skin  upon  one  side  of  the  limb,  and,  when  the  surgeon  is 
untrammelled,  of  perfect  natural  drainage,  of  flaps  hanging  in  position 
almost  without  support,  fitting  well  together  both  along  the  edges  and  deeply, 
and  of  a  scar  usually  on  the  posterior  aspect  of  the  stump,  the  face  of  which 
is  made  of  the  skin  from  the  extensor  surface ;  but  the  surface  to  heal,  the 
tendency  to  sloughing,  and  the  possibility  of  displacement  of  the  flaps,  are 
somewhat  greater,  owing  to  the  lateral  incisions,  than  in  the  circular  opera- 
tion. Accordingly  combinations  of  the  flap  and  circular  methods,  securing 
the  advantages  of  both,  are  generally  practised. 

Flaps  may  vary  both  in  length  and  position,  either  to  meet  the  views  of 
the  surgeon  or  the  requirements  of  the  case.  The  latter  being  a  variable 
quantity  cannot  be  dealt  with  exactly,  but  we  may  say  that,  low  down  in  a 
limb,  a  surgeon  will  generally  feel  justified  in  amputating  a  little  higher 
than  may  be  absolutely  necessary  to  get  a  better  stump;  but  as  the  trunk 
is  approached,  especially  in  the  thigh,  he  would  endeavor  to  use  one  long 


flap,  or  awkwardly  placed  flaps,  rather  than  amputate  higher  up  in  a  more 
regular  way;  and  he  would  not  readily  sacrifice  a  short  stump  of  forearm 
which  would  enable  the  patient  to  execute  the  elbow  movements  in  an  arti- 
ficial limb. 

A  stump  may  be  covered  by  a  single  long  flap,  as  in  Syme'sand  Pirogoff's 
amputations  at  the  ankle,  Carden's  at  the  knee.  The  originators  of  the  flap- 
operation,  Lowdham,  of  Exeter  (flap  by  dissection,  before  1678),  and  Ver- 
male,  of  Amsterdam  (by  transfixion,  1696),  amputated  by  a  single  posterior 
flap  in  the  leg.  But,  as  a  rule,  this  would  require  amputation  much  higher 
than  is  really  necessary.  The  longest  stump  above  any  given  point  results 
from  amputation  by  the  circular  method,  or  by  equal  flaps  ;  but  after  these, 
as  a  rule,  drainage  is  imperfect,  and  the  scar  is  usually  near  the  bone.  These 
defects  can  be  remedied  by  making  the  anterior  and  posterior  flaps  stand  to 
each  other  as  two  to  one.    In  the  lower  part  of  the  thigh,  however,  con- 


Fig.  339. 


Teale's  method  applied  to  the  lower  third  of  the  thigh. 
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traction  of  the  long  hamstrings  is  so  great  that  it  displaces  even  a  skin  flap  ; 
and  if  the  proportions  of  the  flaps  are  those  just  given,  the  posterior  leaves 
the  anterior,  and  the  stump  assumes  somewhat  the  appearance  of  a  pair  of 
hawk's-bill  forceps,  In  this  situation,  therefore,  the  flaps  should  be  equal, 
or  the  posterior  may  be  a  little  longer. 

The  transverse  diameters  of  the  lower  limb  and  arm  being  less  than  the 
antero-posterior,  lateral  flaps  may  be  shorter  than  antero-posterior,  and  may 
enable  an  amputation  to  be  performed  slightly  lower;  but  the  scar  is  almost 
necessarily  over  the  bone.  A  long  posterior  flap  is  the  worst  that  can  be 
chosen,  both  as  regards  drainage,  difficulty  in  keeping  it  in  position,  and 
suitability  for  pressure;  but,  when  it  is  necessary  to  use  it,  the  first  two 
defects  may  be  remedied  by  a  drainage-hole  in  the  flap  and  supporting  dress- 
ing, or  by  turning  the  patient  on  his  face.  The  advantages  of  an  anterior 
flap — which  hangs  naturally  in  position,  and  which  is  long  enough  to  give  a 
dependent  aperture  for  drainage,  subsequently  becoming  a  scar  well  behind 
the  bone — have  been  recognized  since  the  introduction  of  the  amputations 
which  bear  the  names  of  Teale  and  Carden.  The  latter  concerns  the  knee- 
joint  only,  but  the  former  may  be  applied  to  any  part. 

Rules  for  Teales  Operation  (Figs.  339  and  356). — Begin  by  marking 
out  the  flaps  with  iodine.  Take  half  the  circumference 
of  the  limb  where  the  bone  is  to  be  sawn  ;  this  (one  and  Fig.  341. 
a  half  diameters)  is  the  length  and  breadth  of  the 
anterior  flap,  which  should  be  quite  square.  The  poste- 
rior flap  is  exactly  one-fourth  the  length  of  the  anterior  ; 
the  lateral  lines  should  be  so  placed  that  the  larger 
vessels  and  nerves  may  be  contained  in  the  posterior 
flap  out  of  the  way  of  pressure.  The  two  lateral  inci- 
sions are  first  made,  through  skin  and  fat;  then  the 


Fig.  340. 


I  DA  W  w  tun™  ^=^" 

OTal  amputation  of  leg  before  the  stump  is  sewn  up.  Sketched 
from  one  of  a  series  of  operations  performed  by  Ilaynes  Walton 
to  illustrate  this  work. 


Raequet-incision  for  removal 
of  great  too  and  metatarsal 
bone. 


transverse  cut  is  made  right  down  to  the  bone,  and  all  soft  parts  are  raised 
to  the  base  of  the  flap  ;  the  posterior  flap  is  similarly  made.  After  a  trans- 
verse cut  down  to  the  bone  has  divided  all  soft  parts,  the  bone  is  sawn  in  the 
angle  of  the  flaps.  The  stumps  thus  made  (Fig.  339)  were  excellently 
adapted  to  bear  pressure,  but  to  this  end  it  is  necessary  only  to  carry  the 
scar  to  the  posterior  margin  of  the  stump,  which  may  be  done  by  a  much 
shorter  anterior  flap.  The  lower  third  of  the  leg  and  the  region  of  the  wrist 
are  the  seats  where  this  method  may  best  be  practised;  injury  of  the 
skin  up  to  the  patella  would  force  a  surgeon  following  Teale's  instruction  to 
amputate  through  the  middle  of  the  thigh  or  higher. 
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The  oval  method  (Fig.  340)  is  really  a  circular  amputation,  the  circle 
being  placed  obliquely  to  the  limb,  so  that  its  lower  part  lies  over  the  mus- 
cles which  retract  most  strongly.  When  divided  in  the  plane  of  the  oval 
down  to  the  bones  they  draw  up  to  some  distance  above  it,  leaving  a  posterior 
flap,  chiefly  of  skin ;  this  is  retracted,  the  remaining  soft  parts  round  and 
between  the  bones  are  divided,  and  the  bones  sawn.  The  resulting  stump  is 
almost  as  bad  as  that  by  the  long  posterior  flap  by  transfixion. 

The  racquet-incision,  which  is  really  an  oval  joined  at  its  apex  by  a  long 
cut  like  the  handle  of  a  racquet,  is  frequently  applied  to  exarticulation  at 
ball-and-socket  or  condyloid  joints,  and  yields  excellent  results  (Figs.  341, 
343,  and  348). 

The  modified  circular  method  was  invented  by  Syme.  It  enables  the  cir- 
cular amputation  to  be  practised  where  the  limb  is  increasing  rapidly  in 
size,  and  does  away  with  the  projecting  corners  which  at  first  spoil  the 
appearance  of  the  circular  stump.  The  surgeon  begins  by  dissecting  back 
two  short,  semilunar  flaps,  anterior  and  posterior,  of  skin  and  fascia  only 
(Fig.  356,  d);  each  embraces  half  the  circumference  of  the  limb.  These 
being  drawn  back,  a  circle  of  skin  is  raised  till  a  diameter  of  covering  or 
rather  more  is  obtained,  when  the  amputation  is  completed  after  the  circular 
method. 

The  combined  flap  and  circular  method.  The  modified  circular  amputation 
answers  admirably  in  the  thigh  and  arm,  but  is  too  like  the  circular  to  be 
free  from  the  general  objections  to  the  latter  (p.  907);  these  can  be  got  rid 
of  by  making  anterior  and  posterior  skin-flaps  equal  to  one  diameter  and 
then  finishing  as  in  the  circular  operation.  The  flaps  must  have  the  relative 
lengths  indicated  at  p.  910  as  necessary  to  insure  in  the  different  parts  the 
full  advantage  of  the  flap  method.    This  is  the  best  all-round  amputation. 

Amputations  and  Exarticulations  of  the  Upper  Limb. 

We  shall  now  indicate  the  methods  of  operating  which  seem  to  yield  the 
best  results  at  different  points. 

For  methods  temporarily  of  controlling  hemorrhage  at  various  heights  in 
the  upper  limb,  see  p.  355. 


Fig.  342. 


Amputation  of  the  second  phalanx.    It  should  be  bent  to  90  degrees  with  the  first  phalanx,  and  the  blade 
should  be  at  right  angles  with  its  dorsal  surface. 

Exarticulation  of  the  Second  and  Third  Phalanges. — An  assistant 
holds  the  hand  of  the  patient,  dorsum  up,  with  the  fingers  towards  the  sur- 
geon, and  keeps  the  sound  fingers  out  of  the  way.    The  surgeon  takes  the 
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phalanx  to  be  removed  firmly  between  his  finger  and  thumb  and  bends  it  to 
90  degree  with  the  phalanx  next  above.  He  then  makes,  with  a  narrow 
bistoury,  a  straight  cut  from  side  to  side  of  the  joint  directly  on  to  the  head 
of  the  proximal  phalanx,  divides  the  lateral  ligaments,  carries  the  blade 
through  the  joint,  close  round  the  base  of  the  phalanx  to  be  removed,  and 
makes  an  ample  flap  of  the  tissues  on  its  palmar  aspect. 

A  long  anterior  and  short  posterior  flap  may  be  raised  by  dissection  any- 
where in  the  finger  and  the  bone  nipped  through  in  the  angle. 

Exarticulation  of  the  third  phalanx  is  rarely  required ;  injury  either  does 
not  justify  it,  or  requires  removal  higher;  a  necrosed  phalanx  after  whitlow 
may  be  removed  through  the  sinuses,  after  which  the  nail  falls  forward  more 
or  less  on  to  the  end  of  the  finger.  It  has  been  objected  to  exarticulation  of 
the  second  phalanx  that  the  first  phalanx  would  remain  permanently  ex- 
tended; it  does  not  do  so,  for  the  interossei  are  its  flexors.  Its  presence  adds 
strength  to  the  grasp,  and  in  the  forefinger  is  otherwise  useful ;  but  it  is  not 
pretty. 

Exarticulation  at  a  Metacarpo-phalangeal  Joint. — The  hand  is 
held  as  above,  the  sound  fingers  being  drawn  well  aside  and  somewhat  flexed. 
The  surgeon  takes  the  finger  to  be  removed  in  his  left  hand,  inserts  the  point 
of  a  bistoury  in  the  dorsal  aspect  about  three-quarters  of  an  inch  above  the 
prominence  of  the  knuckle,  and  makes  a  racquet-incision  by  cutting  through 
the  skin  in  the  mid-line  of  the  digit  almost  to  the  level  of  the  web ;  a  little 
above  this  an  oval  cut  round  the  finger  commences  and  occupies  the  lowest 
flexor  fold  in  front  of  the  joint ;  it  is  best  made  by  carrying  the  knife  for  a 
short  distance  toward  the  web  on  the  surgeon's  left,  then  returning  to  the  end 
of  the  straight  incision  to  cut  round  the  side  of  the  finger  on  the  surgeon's  right, 
and  as  far  across  the  palmar  surface  as  possible,  and,  lastly,  carrying  the 
knife  under  the  finger  from  the  left  side  and  connecting  the  ends  of  the  last 
and  first  incisions.  The  finger  is  now  forcibly  extended,  the  flexor  tendons 
cut  as  high  as  possible,  the  joint  opened  from  the  front,  and  the  finger  re- 
moved by  a  combination  of  extension,  twisting,  and  cutting.  The  digital 
arteries  are  tied,  a  horsehair  drain  inserted,  and  the  wound  closed. 

When  it  is  desirable  to  diminish  deformity,  even  at  the  expense  of  some 
utility,  the  head  of  the  metacarpal  bone  should  be  cut  off  with  bone  forceps, 
placed — not  vertical,  as  in  Fig.  343 — but  sloping  downward  and  forward,  to 
prevent  a  prominence  on  the  dorsum,  and  to 
allow  the  other  fingers  to  be  brought  closer 
together,  so  that  the  loss  of  the  digit  is  less 
noticeable.  This  should  not  be  done  on  the 
hand  of  a  laboring  man,  as  some  strength  is 
thereby  sacrificed.  Care  should  be  taken, 
during  the  after-treatment,  to  keep  the  fin- 
gers parallel,  that  they  may  not  cross  at  the 
tips. 

In  removing  the  heads  of  the  second  and 
fifth  metacarpals,  the  bone  forceps  should 
slope  downward  from  the  free  side. 

Exarticulation  of  the  thumb  with  its  meta- 
carpal bone  is  best  effected  by  means  of  a  rac- 
quet-incision, beginning  a  little  above  the 

tubercle  on  the  outer  side  of  the  base  of  the      Removing  the  head  of  a  metacarpal 
first  metacarpal  and  made  as  above  described.  bone. 
The  anterior  flap  is  first  dissected  up ;  then, 

carefully  avoiding  opening  the  metacarpo-phalangeal  joint,  the  knife  is 
carried  down  in  front  of  and  on  the  inner  side  of  the  bone,  cutting  upon  it 
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all  the  time,  whilst  the  thumb  is  strongly  abducted.  The  joint  is  opened 
from  within,  care  being  taken  not  to  wound  the  radial  artery,  which  lies 
close  to  the  base  of  the  bone. 


Fig.  344. 


Anterior  flap  by  transfixion. 


An  anterior  flap  by  transfixion  gives  a  very  similar  result,  the  chief  differ- 
ence being  that  a  small  strip  of  skin,  which  can  be  well  spared,  is  sacrificed. 
The  thumb  being  abducted,  a  bistoury  is  inserted  near  the  metacarpo- 
phalangeal joint,  its  point  is  thrust  between  the  bone  and  the  muscles  of  the 
ball  of  the  thumb,  as  close  to  the  bone  as  possible,  and  brought  out  just 
above  the  articulation  with  the  trapezium  (Fig.  844).  The  bistoury  is  then 
made  to  cut  its  way  outward,  and  the  point  of  the  knife  is  carried  from  its 
point  of  emergence,  round  the  metacarpo-phalangeal  joint,  down  the  inner 
edge  of  the  bone,  to  the  point  of  entry  of  the  bistoury  (Fig.  345)  ;  the  knife 


Fig.  345. 


Oval  incision  or  result  of  transfixion. 


now  runs  down  the  inner  side  of  the  bone  and  exarticulation  is  effected  as 
above  directed. 

Exarticulation  of  the  fifth  finger  with  its  metacarpal  bone  is  performed  by  a 
racquet-incision  starting  just  above  the  carpo-metacarpal  joint,  running 
down  the  ulnar  edge  of  the  dorsum  of  the  metacarpal,  and  encircling  the 
root  of  the  finger.  Everything  is  raised  from  the  bone,  the  knife  is  passed 
down  its  outer  side,  and  whilst  the  finger  is  strongly  abducted  the  metacarpal 
is  disarticulated  from  the  unciform. 

When  a  metacarpal  bone  is  alone  diseased  it  should  usually  be  extirpated 


EX  ARTICULATION   AT   THE  WRIST. 


915 


subperiosteal^,  through  an  incision  from  joint  to  joint  on  to  its  subcutaneous 
border,  the  corresponding  phalanges  being  left.  Should  the  phalanges  prove 
useless,  they  may  be  removed  subsequently. 

It  is  a  standard  rule  never  to  remove  any  more  of  the  hand  than  is  abso- 
lutely necessary.  In  cases  of  crush,  powder  explosions,  and  similar  injuries, 
if  enough  of  one  digit  to  form  a  hook  can  be  saved,  it  will  be  better  than 
any  artificial  hand.  With  regard  to  the  thumb  and  the  first  of  the  fingers, 
these  remarks  have  special  force.  Every  one-quarter  inch  of  either  is  of 
value.  In  crushes  and  laceration  from  explosions  no  set  operation  is  usually 
possible  ;  so  soon  as  it  is  evident  what  parts  are  dead  they  should  be  removed, 
flaps  fashioned,  and  bones  cut  through  with  forceps  as  low  down  as  possible. 

Ex  articulation  AT  the  Wrist.— 1.  The  circular— or,  preferably,  modi- 
fied circular— method  gives  a  very  good  result  in  this  situation  ;  the  length 
of  the  covering  on  either  aspect  should  equal,  or  nearly  equal,  the  antero- 
posterior diameter  of  the  wrist,  measured  at  a  line  joining  the  styloid  pro- 
cesses. The  tendons  are  cut  by  a  circular  sweep  just  below  the  styloid 
processes;  the  joint  is  opened  by  a  cut  across  the  back  of  the  fully  flexed 
wrist,  the  convexity  upward  of  the  carpus  being  remembered  ;  a  lateral  liga- 
ment is  then  cut  through,  the  knife  carried  across  the  joint,  and  the  remain- 
ing attachments  of  the  hand  divided.  Finally  the  styloid  processes  of  the 
radius  and  ulna  are  removed  with  forceps,  any  hanging  tendons  cut  short, 
and  the  integuments  are  brought  together. 

2.  Flaps. — A  skin  flap  may  be  raised  by  dissection  from  either  the  dorsal 
or  palmar  aspect  of  the  limb :  in  the  latter  case  everything  down  to  the 


Fig.  346. 


Flap  amputation  at  the  wrist ;  cutting  palmar  flap  from  within  out. 


long  tendons  should  be  included  that  the  superficial  palmar  arch  may  con- 
tinue to  supply  the  teguments,  and  some  care  is  required  about  the  pisiform 
bone,  lest  the  ulnar  be  wounded  ;  a  short  flap  should,  if  possible,  be  raised 
on  the  opposite  side,  but  is  not  absolutely  necessary.  The  long  tendons  and 
joint  are  dealt  with  as  above.  A  posterior  long  flap  lies  best  in  position  ;  a 
Teale's  amputation  is  sometimes  done  here.  The  method  shown  in  Fig.  346 
of  raising  a  short  posterior  flap,  opening  the  joint,  and  cutting  a  long 
anterior  flap  from  within  out,  is  very  unsatisfactory,  on  account  of  the  shape 
of  the  joint  surfaces,  and  difficulty  in  avoiding  the  unciform  process  and 
pisiform. 

The  radial  artery  and,  usually,  its  superficial  volar  branch  ;  the  continua- 
tions of  the  ulnar  to  the  hand;  and  sometimes  an  abnormal  median  artery 
going  with  the  nerve  of  the  same  name,  will  require  ligature  after  this 
operation. 
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Amputation  op  the  forearm  should  be  performed  as  low  as  possible : 
it  is  surprisingly  easy  to  creep  up  higher  than  was  intended. 

1.  A  circular  amputation  can  be  done  near  the  wrist,  but  where  the  limb 
is  increasing  rapidly  in  size,  a  modified  circular  only  is  possible.  More  than 
a  diameter  of  skin-covering  should  be  provided  and  folded  back,  then  the 
superficial  muscles  are  divided  and  allowed  to  retract,  and  lastly,  the  inter- 
osseous membrane  and  deep  muscle  are  divided,  the  knife  being  ihrust  from 
above  and  from  below  between  the  bones,  and  used  to  clean  them  as  in  Fig. 
357.  The  soft  parts  may  be  stripped  up  for  a  little  from  the  bones  and 
interosseous  membrane  before  applying  the  saw,  but  the  interosseous  arteries 
should  not  be  cut  a  second  time. 

The  radial,  ulnar,  and  one  or  two  interosseous  arteries  require  tying. 

2.  Flaps  should  always  be  made  by  dissection;  for  transfixion — though  it 
looks  nice  in  a  picture  (Fig.  347) — is  difficult  or  impossible  on  the  back  of 


Fig.  347. 


Amputation  of  forearm ;  formation  of  posterior  flap  by  transfixion. 


the  forearm,  and,  on  the  front,  leads  to  the  pressure  of  a  large  mass  of 
muscle  in  the  flap ;  further,  the  flaps,  especially  the  posterior,  are  often 
faulty  in  shape,  being  narrow-based  and  pointed,  and  sometimes  it  is  im- 
possible to  bring  the  knife  out  the  second  time  at  the  puncture  on  the  far 
side ;  so  a  bridge  of  skin  is  left  for  subsequent  division.  The  combined  flap 
and  circular  method  (p.  912),  with  the  posterior  flap  the  longer,  is  very  good ; 
but  sometimes  the  flaps  must  be  equal,  or  the  anterior  the  longer.  The  deep 
parts  are  treated  as  above  directed. 

Ex  articulation  at  the  elbow  is  best  performed  by  the  modified  circular 
method,  the  third  incision  (through  the  deepest  muscles)  being  made  on  the 
level  of  the  head  of  the  radius ;  the  flaps  being  held  up  and  the  elbow  forcibly 
extended,  the  joint  is  opened  by  division  of  the  external  lateral  and  anterior 
ligaments  (the  obliquity,  down  and  in,  of  the  lower  end  of  the  humerus  being 
remembered).  Then  the  forearm  bones  are  wrenched  backward,  the  internal 
lateral  ligament  divided,  the  olecranon  dissected  out,  and  the  forearm 
removed. 

Some  make  a  short  posterior  flap,  open  the  joint  round  the  olecranon,  pass 
the  knife  through  the  articulation,  and  cut  a  long  anterior  flap  from  within 
out ;  but  this  is  more  difficult,  and  gives  no  better  result  than  making  the 
anterior  flap  by  transfixion. 

Amputation  of  the  Arm.  —  1.  The  circular  (Fig.  335)  and  modified 
circular  methods  are  here  seen  at  their  best.  Nothing  need  be  added  to  the 
general  description  of  the  operation  (p.  906). 
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2.  Antero-posterior  flaps  by  dissection,  the  anterior  being  the  longer,  or  the 
combined  flap  and  circular  method  (p.  912),  will  give  a  good  result.  In  case 
of  need  the  tiaps  (or  one  long  flap)  may  be  placed  in  any  position.  Antero- 
posterior or  lateral  flaps,  by  transfixion,  are  easily  made,  but  are  objection- 
able; the  vessels  should  lie  in  the  posterior  or  inner  flap  respectively. 

Besides  the  brachial  artery,  which  is  found  in  close  relation  to  the  median 
nerve  in  front  and  to  the  inner  side  of  the  bone,  the  superior  profunda,  found 
behind  and  to  the  outer  side  with  the  musculo-spiral  nerve,  and  the  inferior 
profunda,  found  to  the  inner  side  with  the  ulnar  nerve,  usually  require 
ligatures. 

Exarticulation  at  the  shoulder  may  be  performed  in  many  ways : 
1.  By  the  Oval  or  Racquet  Incision. — The  patient,  for  all  shoulder-amputa- 
tions, lies,  semi-recumbent,  upon  a  low  table,  with  the  damaged  shoulder 
projecting  beyond  the  edge. 

If  an  excision  is  contemplated,  a  straight  cut,  down  to  bone  and  four 
inches  or  more  long,  is  made  in  the  line  of  the  limb  (which  is  lying  naturally 


Fig.  348.  Fig.  349. 


Excision  of  the  shoulder  hy  anterior  inci.-iou 
(black  line).  The  dotted  lines  below  show  how  the 
excision  may  be  converted  into  an  amputation 
(Spence).  a,  acromion  ;  c,  clavicle  ;  p,  coracoid  pro- 
cess; g.t.  and  ST.,  great  and  small  tuberosities; 
b.o.,  bicipital  groove. 


Exarticulation  at  the  shoulder,  showing  how  the 
vessels  should  be  taken  ;  A,  great  tuberosity ;  B, 
capsule ;  c,  glenoid  fossa ;  a,  deltoid  ;  6,  biceps 
tendon.    (Agatz,  slightly  modified.) 


by  the  side),  starting  close  below  the  clavicle,  and  a  little  outside  the  cora- 
coid process;  the  capsule  of  the  joint  should  be  opened  by  the  cut;  a  finger 
introduced  should  feel  the  bicipital  groove,  and,  unless  it  is  destroyed,  the 
biceps  tendon  may,  in  some  cases  of  injury,  be  drawn  aside  and  saved.  Now, 
rendering  first  one,  then  the  other,  edge  of  the  cut  in  the  capsule  as  tight  as 
possible  by  hooking  the  left  thumb  beneath  it,  and  having  the  humerus 
rotated  strongly  in  the  opposite  direction,  pass  in  a  scalpel  beneath  the  thumb 
and,  cutting  on  to  the  bone,  detach  from  it  the  capsule  and  the  pericapsular 
tendons  (sub-,  infra-,  and  supra-scapularis  and  teres  min.).  The  head  of  the 
bone  can  now  be  protruded  and  examined  by  carrying  the  elbow  back,  and 
pushing  it  upward.    If  excision  is  decided  upon,  the  neck  is  cleared,  and  the 
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head  of  the  bone  sawn  off,  whilst  it  is  steadied  with  lion-forceps ;  then  the 
capsule  is  sharp-spooned  or  dissected  out  with  scissors  when  it  is  granulating, 
and  the  wound  closed  and  drained — best  through  a  posterior  button-hole. 
But  if  amputation  is  necessary,  extend  the  incision  to  six  inches  or  more,  and 
from  its  lower  end  carry  an  oblique  oval  skin-deep  cut  round  the  limb,  thus 
completing  a  racquet  incision  ;  dissect  up  the  skin  and  fat  for  an  inch  along 
the  vertical,  and  for  more  than  an  inch  along  the  oval  margin ;  then  the 
deltoid  also  is  raised  in  the  outer  flap  until  the  humerus  is  bared,  as  in  Fig. 
349,  and  is  attached  only  by  the  great  vessels  and  nerves  and  tissues  around 
them.  The  surgeon  now  passes  his  knife  through  the  joint,  and  cuts  down 
close  to  the  humerus  till  the  line  up  to  which  the  skin  has  been  raised  is 
reached ;  and  he  cuts  directly  inward  here  so  soon  as  the  assistant,  whose 
thumbs  have  followed  the  knife,  says  that  he  has  the  axillary  artery  securely 
in  his  grasp.  The  vessels  are  now  tied,  the  edges  brought  together,  and  a 
large  tube  introduced  posteriorly. 

The  advantages  of  the  method  are  that  it  gives  ample  covering  and  an 
excellent  stump ;  the  surgeon  has  the  choice  between  excision  and  amputa- 
tion, the  first  incision  being  the  best  known  for  excision  ;  should  amputation 
be  decided  upon  it  can  be  rapidly  carried  out,  the  head  being  already  dis- 
articulated ;  there  is  practically  no  bleeding  up  to  this  point,  and,  if  without 
skilled  assistance,  the  surgeon  himself  can,  with  his  left  hand,  take  the  axil- 
lary in  the  flap.  But  the  operation  cannot  be  done  when  the  head  and  neck 
of  the  humerus  are  so  smashed  that  even  with  lion-forceps  the  rotatory 
movements  cannot  be  performed,  nor  is  it  possible  when  the  head  is  enlarged 
by  new  growth.    In  such  cases  we  must  have  recourse  to  the  following : 

2.  Intero- external  flaps — formed  by  dissection  or  transfixion. 

In  operating  by  dissection  some  surgeons  prefer  in  this  situation  to  stand 
facing  the  patient  and  to  take  the  arm,  leaving  the  external  flap  to  be  raised 
by  an  assistant ;  others  stand  outside  either  limb  and  themselves  take  the 
flap. 

Supposing  the  surgeon  to  take  the  arm  and  to  be  operating  on  the  right 
side,  he  carries  the  limb  inward  and  forward  and,  crossing  his  hands,  marks 
out  a  flap  beginning  below  the  spine  and  the  scapula  near  its  root,  passing 
above  the  angle  between  the  arm  and  trunk  down  to  the  insertion  of  the 
deltoid,  and  there  making  a  well-rounded  turn,  ascends  to  just  outside  the 
coracoid ;  the  assistant  everts  the  skin  below  and  the  surgeon  dissects  up  a 
light  flap,  taking  more  and  more  deltoid  in  the  upper  half.  The  arm  being 
now  strongly  adducted,  the  capsule  is  opened  by  a  strong  cut  upon  the  head 
of  the  bone,  the  knife  is  passed  between  the  scapula  and  humerus  and  down 
along  the  inner  side  of  the  latter  for  a  sufficient  distance ;  then  directly  in- 
ward so  soon  as  the  assistant  holds  the  vessels  securely.  On  the  left  side  the 
outer  flap  is  begun  in  front.  When  the  surgeon  takes  the  flap — which  is,  on 
the  whole,  best — he  starts  in  front  to  mark  out  either  flap,  crossing  his  hands 
a  little  in  dissecting  up  on  the  left  side.  This  method  also  gives  very  good 
results;  it  can  be  applied  in  all  cases  ;  the  wound  is  rather  larger  than  after 
the  oval  method.    The  weight  of  the  inner  flap  does  not  act  deleteriously. 

The  operation  by  transfixion  is  not  to  be  recommended,  on  account  of  the 
difficulty  in  carrying  the  knife  sufficiently  far  round  the  prominence  of  the 
head  of  the  humerus  to  get  a  wide-based,  well-rounded,  external  flap,  which 
necessarily  contains  all  the  deltoid.  The  completion  of  the  operation  is  the 
same  as  in  the  last  case. 
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Amputations  and  Exarticulations  of  the  Lower  Limb. 

Exarticulation  of  the  second  and  third  phalanges  is  performed  exactly  as  in 
the  hand,  but  is  more  rarely  required. 

For  methods  of  temporarily  controlling  hemorrhage  at  various  heights  in 
the  lower  limb,  see  page  355. 

Exarticulation  at  a  metatarso-phalangeal  joint  is  performed  by  a  racquet- 
incision  as  in  the  hand  ;  but  these  joints  in  the  foot  lie  much  further  above 
the  web  than  do  the  corresponding  joints  in  the  hand.  The  rule  is  that  the 
metatarso-phalangeal  joint  lies  as  much  above  the  web  as  the  point  of  the 
toe  projects  beyond  it.  The  straight  part  of  the  incision  should,  therefore, 
begin  on  the  dorsum,  one  to  one  and  one-half  inches  above  the  web.  Dis- 
articulation is  effected  from  below,  the  toe  being  wrenched  strongly  upward. 
The  head  of  the  metatarsal  bone  should  not  be  removed  if  it  can  be  avoided, 
width  of  tread  being  essential  to  stability. 

In  the  case  of  the  great  toe,  special  care  must  be  taken  to  provide  loose 
covering  for  the  large  head  of  its  metatarsal.  If  possible,  the  oval  incision 
should  not  begin  until  the  level  of  the  web  is  reached.  A  tight  scar  here  is 
a  source  of  great  trouble,  and  short  flaps  are  likely  to  lead  to  very  slow 
healing.  Loss  of  the  great  toe  destroys  all  springiness  in  stepping  forward  ; 
loss  of  the  head  of  the  metatarsal  causes  marked  lameness. 

Exarticulation  of  several  or  all  the  toes  may  be  required  in  cases  of  crush  or 
of  frost-bite.  A  transverse  incision  is  made  upon  the  dorsal  aspect  and  as 
long  a  flap  as  possible  raised  here  ;  the  tendons  are  divided  over  the  joints 
upon  which  they  act.  Then  a  corresponding  palmar  flap  is  raised,  the  toes 
successively  wrenched  up,  the  joints  open  from  below,  and  the  toes  removed 
one  after  another.  The  flaps  are  then  brought  together  over  the  heads  of 
the  metatarsal  bones. 

Exarticulation  of  the  great  toe  with  its  metatarsal  bone  may  be  performed 
through  a  simple  racquet-incision  (Fig.  341),  starting  a  little  above  the 


Fig.  350. 


Removal  of  head  of  first  metatarsal  with  hone-forceps.    See  text. 


tarso-metatarsal  joint  on  its  dorsal  aspect;  but  it  is  much  facilitated  by  add- 
ing upon  the  inner  side  of  the  foot  a  vertical  cut,  not  invading  the  sole, 
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which  lies  over  the  joint  between  the  first  metatarsal  and  the  internal  cunei- 
form, and  joins  the  commencement  of  the  racquet-incision.  An  internal  flap 
is  thrown  down,  the  knife  being  kept  close  to  the  bone;  then,  the  toe  being 
drawn  strongly  up  and  in,  the  knife  is  passed  up  along  its  outer  side  of  the 
base,  the  tendon  of  the  peroneus  longus  is  divided,  the  joint  opened,  all  liga- 
ments cut,  and  the  toe  removed.  The  dorsal  artery  should  not  be  wounded 
as  it  turns  down  through  the  first  space  into  the  sole. 


Fig.  351. 


Bones  and  outline  of  a  foot,  showing  the  lines  of  incision  for  various  amputations,  s.m.,  fifth  toe  and 
metatarsal  bone  ;  t.m.  and  c  ,  outlines  of  short  dorsal  flaps  in  the  tarso-metatarsal  and  Chopart's  amputations, 
each  meeting  t.m. a,  the  sole  flap  ;  s  p.,  the  dorsal  cut  in  Syme's  and  Pirogoff 's  amputations,  of  which  s.  and 
p.  mark  the  sole  flaps  ;  b.,  saw-cut  through  the  tibia  and  fibula  in  either  of  these  amputations  ;  and  s.c,  the 
cut  through  the  os  calcis  in  Pirogoff. 

If  possible,  the  base  of  the  bone,  and  the  attachment  of  the  long  peroneal 
tendon,  should  be  preserved,  the  tendon  being  an  important  support  of  the 
arch  of  the  foot.  When  exarticulation  is  not  required  a  simple  racquet- 
incision  suffices.  In  dividing  a  metatarsal  bone,  the  forceps  or  saw  should 
be  applied  obliquely — not  vertically  as  in  Fig.  350 — that  no  prominent  angle 
shall  remain  upon  the  dorsum. 

The  fifth  toe  and  its  metatarsal  may  be  similarly  removed  :  the  inci- 
sion is  shown  in  Fig.  351,  s.m. 

Exarticulation  of  all  the  metatarsal  bones  {tarso-metatarsal  exar- 
ticulation) is  a  dissecting-room  operation,  the  key  to  the  performance  of 
which  is  a  knowledge  of  the  line  of  the  tarso-metatarsal  articulations.  The 
foot  is  held  at  right  angles  to  the  leg  by  an  assistant ;  the  surgeon  sits  down 
facing  the  sole  and  feels  for  the  tubercle  of  the  fifth  metatarsal  and  the  first 
tarso-metatarsal  joint.  [If  this  cannot  be  felt  it  may  be  taken  as  lying  one 
inch  in  front  of  the  tubercle  of  the  navicular  bone.]  Marking  these  two  points 
with  a  finger  and  thumb,  he  sinks  his  knife  into  the  margin  of  the  foot  opposite 
that  spot  which  lies  to  his  own  left,  cuts  up  along  the  margin  to  opposite  the 
head  of  the  metatarsal  (Fig.  351,  t.m.,  t.m.c),  then  turns  roundly  and  crosses 
the  foot  obliquely,  following  the  line  of  the  heads  of  the  metatarsals ;  turns 
roundly  again  and  cuts  along  the  other  margin  of  the  foot  up  to  the  second 
point.  This  flap  is  dissected  up  to  its  base  by  strong  side-to-side  cuts  which 
sink  more  and  more  deeply  into  the  arch  of  the  foot,  ultimately  reaching  the 
bones.  The  surgeon  now  stands,  and  seizing  the  metatarsus  in  his  left  hand, 
depresses  it  somewhat  and  connects  the  extremities  of  the  plantar  incision 
by  a  cut  across  the  dorsum,  slightly  convex  toward  the  toes  (Fig.  351,  t.m., 
t.m.)  ;  a  short  flap  is  raised  here  and  held  out  of  the  way,  the  metatarsus  is 
strongly  depressed,  the  tendons  are  divided,  and  the  tarso-metatarsal  joints 
are  opened  by  a  few  well-directed  sweeps  of  the  knife  across  the  dorsum — first, 
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Fig.  352. 


those  of  the  fifth,  fourth,  and  third  toes,  lying  almost  in  line,  and  led  to  by 
the  tubercle  of  the  fifth  metatarsal,  then  that  of  the  second,  one-eighth  inch 
higher  up,  and,  lastly,  that  of  the  first,  one-quarter  inch  lower  down  (Fig. 
352).  But  although  all  these  joints  may  be  gaping  on 
the  dorsum,  even  strong  pressure  may  fail  to  separate  the 
metatarsus  from  the  tarsus,  so  stout  is  the  interosseous 
ligament  binding  the  second  metatarsal  to  the  internal 
cuneiform  ;  the  point  of  the  knife  must  be  sunk  in  between 
these  bones — care  being  taken  not  to  transfix  the  plantar 
flap — and  as  the  ligament  is  divided,  the  metatarsus 
yields  to  the  pressure  made  upon  it  with  a  loud  crack. 
The  few  remaining  bands  are  divided,  the  vessels  secured, 
and  the  plantar  flap  turned  up  and  attached  to  the  dorsal. 
It  will  be  noticed  that  by  following  the  line  of  the  heads 
of  the  metatarsals,  a  plantar  flap  has  been  cut  which  is 
longest  on  the  inner  side  where  the  foot  is  deepest.  This 
shape  is  not  nearly  so  well  obtained  when  the  sole  flap  is 
cut  from  within  out  after  disarticulation,  as  in  Fig.  353. 

This  operation  is  sometimes  spoken  of  as  Hey's,  whilst 
that  of  sawing  across  the  metatarsus,  above  the  disease, 
which  is  employed  in  practical  surgery,  is  called  Lis- 
franc's :  as  a  matter  of  fact,  Hey  performed  both  these 
operations  ( Observations,  third  edition,  p.  552). 

In  cases  of  injury,  both  this  and  the  next  operation 
may  be  performed  by  means  of  a  longer  dorsal  and  shorter 
plantar  flap. 

CnOPART's,  OR  THE  TRANSVERSE  TARSAL,  EXARTICU- 

lation  is  performed  through  the  transverse  tarsal  articulation,  i.  e.,  the 
astragalo-navicular  of  the  calcaneo-cuboid  joints.    The  details  of  the  opera- 


Plantar  flap  after 
Hey's  or  Lisfranc's  ope- 
ration— too  pointed. 


Fro.  353. 


Chopart'a  amputation  :  formation  of  the  plantar  Hap  from  within  out. 


tion  are  very  like  those  of  the  last.  The  surgeon  first  marks  with  his 
finger  and  thumb  the  tubercle  of  the  navicular  and  the  calcaneo-cuboid 
point,  which  lies  one-half  inch  behind  the  tubercle  of  the  fifth  metatarsal, 
and  cuts  a  plantar  flap  (Fig.  351,  c,  t.m.c.)  extending  forward  from  rather 
above  these  points  to  the  heads  of  the  metatarsals ;  then  raises  a  short  dorsal 
flap  (a,  c),  divides  the  extensor  tendons  and  ext.  brev.  dig.,  opens  the 
astragalo-navicular  and  calcaneo-cuboid  joints  and  disarticulates  from  above. 
Care  must  be  taken  not  to  open  by  mistake  the  ankle-joint,  the  synovial 
membrane  of  which  extends  to  the  neck  of  the  astragalus.    Fig.  353  repre- 
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sents  the  formation  of  the  plantar  flap  from  within  out,  which  is  more  difficult 
and  less  satisfactory  than  dissection.  If  the  heel  be  drawn  up  after  this  opera- 
tion, as  it  not  uncommonly  is,  division  of  the  tendo  Achillis  may  be  required. 

In  these  amputations  the  dorsal  artery  of  the  foot,  and  the  external  and 
internal  plantar  or  digital  branches  usually  require  ligature. 

Syme's  amputation  through  the  ankle-joint  consists  in  the  removal 
of  the  entire  foot,  the  skin  of  the  heel  being  preserved  as  the  most  natural 

covering  for  the  stump.  The  surgeon  first  finds 
the  tip  of  the  external  malleolus,  and  then 
marks  a  point  exactly  opposite  to  it,  about  one- 
half  inch  behind  and  below  the  inner  malleolus. 
These  points  are  joined  by  two  incisions,  one 
passing  down  and  slightly  back  (Fig.  351,  s.), 
and  the  other  straight  across  the  dorsum  so  as 
to  cross  the  sole  over  the  front  of  the  posterior 
tubercles  of  the  os  calcis  (Fig.  351,  s.p.).  If 
the  first  incision  be  placed  as  directed,  there 
will  be  little  difficulty  in  the  next  step,  which 
is  to  dissect  the  lower  flap  from  the  os  calcis. 
In  doing  this  the  foot  is  strongly  flexed  by  the 
assistant,  and  the  surgeon's  left  thumb-nail 
drags  back  the  flap  ;  the  edge  of  the  knife  must 
cut  always  upon  the  bone,  the  point  never  being 
inserted  beneath  the  flap  to  detach  it  quickly ; 
this  error  is  often  responsible  for  sloughing  of 
the  flap,  which  is  nourished  chiefly  by  the  cal- 
The  slightly  cup-shaped  heei-flap  in  caneal  branches  of  the  external  plantar  and  by 
syme's  operation.  the  posterior  peroneal.  The  foot  is  then  forcibly 

extended,  the  anterior  incision  deepened  boldly 
into  the  ankle-joint,  the  lateral  ligaments  are  divided,  and  the  foot  removed. 
The  malleoli  are  then  cleared,  sawn  off  (Fig.  351,  b.),  and  a  piece  must  be 
cut  off  the  tibia,  if  diseased  ;  in  cases  of  arthritis  of  the  ankle  it  is  well  to 
remove  also  the  small  vertical  surfaces  of  tibia  and  fibula,  between  which 
the  synovial  membrane  runs  up.  A  small  incision  is  then  made  in  the  most 
dependent  part  of  the  heel  flap,  through  which  a  few  pieces  of  carbolized 
catgut  are  passed,  their  ends  being  brought  out  on  either  side  between  the 
flaps.    These  act  as  an  efficient  drain,  and  do  not  require  removal. 

At  Guy's  Hospital  and  many  other  schools  Syme's  operation  has  been 
modified  thus :  After  marking  out  both  flaps,  the  surgeon  stands,  extends 
the  ankle  strongly  and  disarticulates  at  once,  then,  keeping  the  edge  of  his 
knife  turned  carefully  toward  the  bone,  he  dissects  the  os  calcis  out  of  the 
heel  flap  from  above,  extending  the  foot  more  and  more  with  his  left  hand. 
This  is  by  many  considered  the  easier  method. 

Rarely  an  internal  or  an  external  flap  is  the  only  covering  that  can  be 
obtained  without  going  higher  than  the  ankle. 

Pirogoff's  Amputation  Through  the  Ankle  (modified). — Take  the 
same  points  as  for  Syme's  operation  and  make  a  similar  dorsal  incision 
(Fig.  351,  s.p.) ;  but  the  plantar  incision  crosses  the  sole  at  the  level  of  the 
tubercle  of  the  fifth  metatarsal  (p.),  the  blade  of  the  knife  being  kept 
during  the  cross  cut  in  the  plane  of  the  incision  so  as  to  leave  a  bevelled 
edge.  The  ankle-joint  is  now  fully  opened  and  a  Butcher's  saw,  or  one  with 
a  narrow  blade  and  movable  back,  is  placed  behind  the  astragalus  and  made 
to  cut  its  way  through  the  os  calcis  in  the  line  of  the  plantar  incision  (s.c.) ; 
the  foot  is  thus  set  free.  The  malleoli  are  cleared  and  sawn  off  together 
with  a  thin  slice  of  the  tibia  (b.),  the  heel  flap  is  brought  up  and  wired  to 


Fio.  354. 


teale's  amputation. 
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the  tibia — the  tendo  Achillis  being  divided  if  there  is  much  tension — and 
the  edges  are  united  by  sutures.    As  a  rule,  no  drains  are  inserted. 

A  very  handy  method  of  doing  this  operation  is  described  by  Pirrie,  of 
Aberdeen.  After  the  cut  across  the  sole,  the  saw  is  at  once  applied,  and  the 
os  calcis  divided  from  below  in  the  line  of  this  incision.  The  anterior  cross- 
cut is  then  made  a  little  above  the  ankle-joint,  and  the  malleoli  sawn  off 
without  opening  it.  The  two  wounds  are  then  connected  at  their  posterior 
corner  by  dividing  the  tendinous  and  ligamentous  structures  behind  the 
joint.  A  very  neat  stump  may  be  thus  made  very  expeditiously,  and  with 
little  disturbance  of  the  parts. 

The  great  object  in  this  modified  Pirogoff's  amputation  is  to  make  a  very 
oblique  section  of  the  os  calcis,  that  its  sawn  surface  may  be  large,  and  that 
little  twisting  of  the  bone  may  be  required  to  apply  it  to  the  tibia ;  the 
cut  across  the  sole  must,  therefore,  be  carried  at  least  as  far  forward  as 
indicated. 

Syme's  and  Pirogoff's  (modified)  amputations  give  the  best  two  stumps  in 
the  body,  the  whole  weight  being  often  borne  upon  the  tough  skin  of  the 
heel.  Pirogoff's  leaves  a  stump  little  shorter  than  the  natural  limb,  but  a 
simple  round  boot  makes  Syme's  stump  its  equal  in  this  respect.  Syme's 
amputation  is  much  more  frequently  applicable  than  Pirogoff's,  which  is  of 
use  mainly  in  cases  of  injury  of  the  foot;  in  cases  of  tubercular  disease  not 
affecting  the  astragalus  an  amputation  through  the  tarsus  will  suffice,  but 
when  the  astragalus  is  diseased,  the  probability  is  that  the  os  calcis  also  is 
affected,  or  that  it  will  become  so  if  left  in  the  flap.  When  the  saw-cut 
through  the  os  calcis  is  made  vertically  instead  of  obliquely,  there  is  much 
tension  on  the  tendo  Achillis  and  consequent  tendency  to  displacement  of 
the  os  calcis  when  it  is  brought  into  place,  and  the  weight  is  borne  on  the 
tender  skin  at  the  back  of  the  heel  instead  of  on  the  plantar  surface  of  the 
heel.  The  greater  length  of  Pirogoff's  stump  makes  it  the  more  difficult  to 
fit  an  artificial  foot. 

Amputation  of  the  Leg. — Almost  every  method  of  amputation  has  been 
practised  in  the  leg. 

Teale's  Amputation  (Fig.  355). — The  lower  third  of  the  leg  is  the  seat 
of  election  for  this  method  ;  higher  up  it  becomes  too  wasteful  to  be  practised 
except  in  very  unusual  cases  of  destruction  of  soft  parts  on  the  posterior 


Fig.  355. 


Teale's  amputation  (after  Teale). 


aspect  of  the  limb,  and  the  tendency  of  so  long  a  flap  to  slough  must  always 
be  considerable.  The  inclusion  of  all  the  soft  parts  in  the  flap  reduces  this 
danger  to  a  minimum,  but  has  obvious  disadvantages  connected  with  it. 
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The  combined  flap  and  circular  amputation  (Fig.  356,  b)  gives  an  equally 
good  result  as  regards  ability  to  bear  weight,  and  is  more  generally  applic- 
able. Anterior  and  posterior  skin-flaps,  of  length  equal  respectively  to  two- 
thirds  and  one-third  of  the  diameter  of  the  limb,  are  raised  and  separated 
from  the  deep  parts  for  one-half  of  an  inch  or  so  above  their  angles  of  union ; 
here  the  calf  muscles  are  divided  by  a  single  sweep  (1),  and  a  little  higher 
(2)  the  muscles  attached  to  the  bones  and  the  large  vessels  are  divided  thus: 
the  knife  is  thrust  through  from  the  front  between  the  bones,  close  to  that 
one  which  is  farthest  from  the  surgeon,  and  made  to  divide  the  anterior 
muscles  by  cutting  against  the  bone  nearest  to  the  surgeon,  round  which  it 

Fig.  356. 


(i,  Teale's  amputation  above  ankle.  6,  combined  flap  and  circular  method  at  middle  of  leg  :  1,  circular  cut 
through  superficial  muscles  ;  2,  through  deep  muscles,  c,  amputation  by  lateral  ht  oded  flaps  through  knee. 
d,  modified  circular  amputation  through  lower  third  of  thigh  ;  1  and  2  as  in  6.    Dotted  lines  are  saw-cuts. 


Fig.  357. 


circles.  It  is  next  thrust  through  close  to  this  bone  from  behind,  and  made 
to  complete  the  division  of  the  posterior  muscles  by  cutting  against  the  bone 
farthest  from  the  surgeon  ;  as  it  is  withdrawn  it  is  inclined  so  as  to  divide 

soft  parts  on  the  posterior  aspect  of  this 
bone.  Lastly,  the  heel  of  the  knife  is  placed 
on  the  far  side  of  the  most  distant  bone, 
and  a  circular  sweep  is  made  which  divides 
any  remaining  soft  parts.  With  an  elevator 
the  periosteum  may  now  be  raised  from  the 
bones  up  to  the  point  of  sawing:  to  facil- 
itate this  on  the  fibular  side  it  is  usually 
necessary  to  prolong  the  skin  incision  up 
to  the  line  of  amputation  (Lister),  the  mus- 
cles and  septa  are  here  so  closely  adherent. 
The  thumb-nail  easily  separates  the  muscles 
and  vessels  from  the  interosseous  membrane 
(Teale),  and  they  are  quickly  stripped  from 
the  tibia  when  the  periosteum  is  not  raised. 
Care  must  be  taken  not  to  wound  again  the 
vessels.  The  bones  are  now  sawn  across 
(p.  905).  Syme  usually  commenced  by 
making  a  short  cut  obliquely  downward 
to  remove  the  projecting  corner  of  the 
tibia,  and  then  reapplied  the  saw  ver- 
tically over  the  end  of  the  oblique  cut. 

In  the  lower  third  of  the  leg  the  anterior  flap  must  equal  the  diameter  in 
length  to  throw  the  scar  behind  the  bones. 

Lateral  hooded  flaps  were  introduced  by  Stephen  Smith,  of  New 
York,  and  are  largely  employed  in  America.  It  appears  that  they  have 
also  long  been  used  at  Guy's  (Bryant,  Med.  Chir.  Trans.,  1886,  p.  163).  Two 
short  lateral  skin-flaps  are  marked  out,  and,  from  their  angle  of  union 


Clearing  the  bones  :  the  arrows  show  the 
movements  of  the  handle  of  the  knife  when 
passed  between  the  bones  from  the  front 
and  from  behind  (after  Agatz). 
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behind,  an  incision  is  carried  up  in  the  midline  to  the  point  at  which  it  is 
intended  to  saw  the  bones.  The  flaps  and  manchett  of  skin  are  now  raised 
until  more  than  a  diameter  of  covering  is  provided,  when  the  amputation  is 
finished  by  the  circular  method  as  above.  It  is  said  that  the  scar  lies  alto- 
gether behind  the  bone,  that  drainage  is  excellent,  and  union  rapid. 

Flaps  may  be  raised  by  dissection  from  other  aspects  of  the  limb,  when  it 
is  very  desirable  to  have  the  stump  as  long  as  possible. 

The  long  posterior  flap  by  transfixion  exhibits  fully  the  faults  of  this 
method.  It  is  thus  performed :  A  very  short  skin  flap  is  raised  from  the 
front  of  the  limb,  the  ends  of  the  incision  lyiug  just  behind  the  tibia  and 
fibula ;  the  kuife  is  then  placed  in  the  end  of  the  incision  near  to  the  sur- 
geon and  thrust  across  behind  the  bones  to  the  opposite  end — care  being 


Fig.  358. 


Amputation  by  aloug  posterior  flap;  limb  transfixed  from  the  outer  side,  the  knife  points  inward  and  forward. 

taken  that  it  does  not  pass  between  the  bones,  which  it  easily  may  do  as  the 
fibula  lies  posterior  to  the  tibia — and  a  flap,  containing  most  of  the  muscle 
of  the  calf  and  long  enough  to  cover  the  stump,  is  cut;  the  bones  are  then 
cleared  and  sawn  in  the  angle  of  the  flaps.  The  flap  is  often  very  pointed. 
To  diminish  its  weight,  many  surgeons  remove  much  or  all  of  the  calf  mus- 
cles with  scissors  ;  this  is  certainly  wise,  but  the  method  should  never  be 
employed  except  as  a  necessity. 

The  modified  circular  method  may  be  employed  when  the  skin  is  healthy 
all  round  above  a  certain  level.  The  free  edges  of  the  flaps  should  be 
rather  more  than  one  diameter  below  where  the  bone  is  to  be  sawn.  The 
later  proceedings  are  the  same  as  in  the  combined  flap  and  circular  method. 
The  result  is  least  satisfactory  where  the  bones  are  widest  from  before  back 
— viz.,  in  the  lower  third  of  the  limb. 

The  oval  method  (Fig.  340)  is  even  more  faulty  than  the  long  posterior 
flap  by  transfixion,  for  the  posterior  flap  is  usually  short. 

In  amputations  one  inch  below  the  head  of  the  fibula  the  popliteal  artery 
only  is  divided  ;  two  inches  below,  the  ant.  and  post,  tibial;  and  three  inches 
below,  the  tibials  and  the  peroneal:  a  short  distance  above  the  ankle  the 
peroneal  divides  into  anterior  and  posterior  branches. 

Ex  articulation  at  the  Knee-joint. — In  cases  of  injury  requiring 
amputation  so  high,  this  is  an  excellent  amputation  ;  but  for  diseases  of  the 
knee  it  is  necessary  to  remove  the  diseased  cartilage  as  well  as  the  inflamed 
synovial  membrane,  i.e.,  to  perform  a  supracondyloid  amputation. 

The  operation  is  best  performed  by  lateral  hooded  flaps  (Fig.  356,  c,  S. 
Smith).  The  incision  commences  one  inch  below  the  tubercle  of  the  tibia, 
and  runs  back  to  the  mid-line  behind,  forming  a  short  convex  flap,  and  then 
straight  up  to  the  flexure  of  the  knee;  a  similar  flap  is  marked  out  on  the 
other  side,  the  flap  over  the  inner  condyle  being  somewhat  fuller  than  that 
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over  the  outer.  The  skin  is  raised,  the  lig.  patella?  divided,  and  the  tibia  re- 
moved by  cutting  the  capsule  below  the  attachment  to  it  of  the  semilunar 
cartilages.  These  are  left  on  the  condyles  of  the  femur,  and  are  of  much 
service  in  preventing  retraction  of  the  flaps  and  keeping  all  the  parts  close 
together  (Brinton,  Bryant).  The  patella  is  left.  The  same  advantages  are 
claimed  for  this  method  here  as  in  the  leg;  also  that  septic  osteomyelitis  is 
less  likely,  as  the  bone  is  not  opened,  and  that  the  movements  of  the  stump 
are  very  strong  owing  to  the  very  slight  interference  with  the  insertion  of 
muscles.  Many  surgeons  experienced  in  the  operation  have  seen  no  incon- 
venience arise  from  leaving  the  patella,  and 
doing  so  certainly  saves  dissection,  dimin- 
ishes the  wound,  and  preserves  the  attach- 
ment of  the  extensor;  occasionally  the  bone 
is  drawn  up  on  the  front  of  the  thigh,  but 
it  is  not  evident  that  this  would  do  any 
harm. 

Pollock  recommended  amputation  here 
by  anterior  and  posterior  flaps,  by  dissection  ; 
the  former  starts  from  the  level  of  the  tibial 
articular  surface  and  reaches  five  inches 
below  the  patella;  the  latter  is  about  half  as 
long ;  both  are  squarish,  with  rounded  angles. 
When  the  flaps  are  raised  the  ligamentum 
patella?  is  divided,  the  joint  opened,  and  a 
knife  passed  through  it  from  before  back, 
dividing  the  ligaments  and  tendons,  and 
freeing  the  tibia.  The  patella,  if  healthy, 
is  left. 

A  long  posterior  flap  (Syme)  may  be  made  by  cutting  through  the  joint 
from  the  front,  and  then  out  some  distance  down  the  leg :  the  results  are 
very  bad. 

Amputation  through  the  condyles  is  a  favorite  operation,  and  is  performed 
in  many  ways — a  long  anterior  or  long  posterior  flap,  antero-posterior  flaps, 
and  Lister's  modified  circular  method. 

The  long  anterior  flap  was  introduced  by  Garden,  of  Worcester,  and,  like 
Teale's  amputation,  is  historically  important  as  marking  the  recognition  of 
the  value  of  this  covering.  Carden  cut  straight  out  behind,  and  obtained 
some  excellent  results ;  but  a  considerable  posterior  flap  is  required  in  this 
situation,  because  of  the  tendency  of  a  single  anterior  flap  to  slough,  of  the 
frequent  impossibility  of  obtaining  so  long  a  flap,  and  of  the  very  great 
tendency  of  the  skin  on  the  posterior  aspect  of  the  thigh  to  retract.  Ampu- 
tation by  suitable  antero-posterior  flaps  gives  good  results,  and  may  occa- 
sionally be  practised  when  Lister's  still  better  method  cannot.  In  these 
operations  some  surgeons  remove  the  patella,  others  preserve  it  either  intact 
or  deprived  of  its  cartilage,  according  to  the  recommendation  of  Gritti ;  in 
the  latter  case  it  is  hoped  that  the  bone  will  unite  with  the  cut  surface  of 
the  femur,  to  which  it  might  nowadays  be  wired  or  pinned. 

Lister's  modified  circular  amputation  is  thus  performed :  A  cut  is  made 
straight  across  the  front  of  the  limb  at  the  level  of  the  tubercle  of  the  tibia, 
and  the  ends  of  this  incision  are  joined  by  sweeping  the  knife,  inclined  at  an 
angle  of  forty-five  degrees  to  the  axis  of  the  leg,  across  the  back  of  the  limb, 
and  thus  forming  a  very  short  posterior  skin-flap.  The  limb  is  now  held  up, 
this  flap  is  dissected  up,  and  then  the  whole  circle  of  skin  and  subcutaneous 
tissue  is  raised  as  in  a  circular  amputation.  The  hamstring  tendons  are  cut 
so  soon  as  they  are  seen,  for  they  retract  greatly,  and,  if  divided  later,  would 


Fig.  359. 


Result  of  amputation  by  lateral  hooded 
flaps  through  the  knee  (Stephen  Smith). 


A  NTERO- POSTERIOR   FLAP   BY  TRANSFIXION. 


927 


shrink  up  far  above  the  level  of  the  same  surface  of  bone,  behind  which  there 
would  then  be  an  empty  space.  Next,  by  half  bending  the  knee,  the  upper 
border  of  the  patella  is  brought  down  below  the  fold  of  skin.  A  cut  is  made 
into  the  joint  above  it,  the  lower  end  of  the  femur  cleared  at  the  level  of  the 
upper  margin  of  the  patellar  articular  surface,  the  saw  applied  vertical  to 
the  shaft  and  parallel  to  the  lower  articular  surface  of  the  femur,  and  the 
condyles  removed.  When  the  joint  is  much  swollen  from  arthritis,  the 
circular  covering  cannot  be  stripped  up,  and  one  or  two  lateral  incisions 
must  be  made ;  and  in  these  cases  the  leg  may  be  removed  so  soon  as  a  knife 
can  pass  above  the  tibia,  the  patella  being  dissected  out  later,  and  the  end 
of  the  femur  and  the  synovial  membrane  removed.  The  advantages  of  this 
operation  are :  ample  covering  with  the  least  sacrifice  of  length  of  limb,  little 
tendency  to  slough  owing  to  the  form  of  the  flap,  and  a  stump  capable  of 
bearing  a  good  deal  of  weight,  the  skin  over  the  knee  being  accustomed  to 
pressure. 

In  all  amputations  through  the  knee  or  condyles,  a  large  tube  should  be 
placed  in  the  suprapatellar  pouch  and  brought  out  in  the  wound ;  suppura- 
tion may  necessitate  a  counter-opening  into  the  pouch. 

Amputations  of  the  Thigh. — Here,  again,  most  methods  may  be  em- 
ployed. Formerly,  flaps  by  transfixion  (Fig.  336)  were  usually  made — lateral 
in  the  lower  third,  where  they  always  rotate  considerably,  and  antero-posterior 
higher  up,  the  posterior  being  the  longer,  to  allow  of  the  excessive  retraction 
in  this  aspect,  which  was,  of  course,  much  exaggerated  by  cutting  the  muscles 
long  in  the  flap.  Teale's  amputation  (Fig.  339)  is  much  too  wasteful  to  be 
practised  here.  Much  better  results  are  given  by  the  combined  flap  and 
circular  method,  or  by  the  modified  circxdar  (Fig.  356,  d),  which,  owing  to 
the  position  of  the  femur  in  the  limb,  leaves  a  scar  well  behind  the  bone ;  in 
no  situation  is  the  latter  operation  practised  with  better  results.  It  is  well 
to  remember  as  a  rule  here,  that  the  posterior  flap  should,  if  possible,  be  as 
long  as,  or  even  slightly  in  excess  of,  the  anterior,  and  should  contain  no 
muscle  below  the  first  sweep  through  the  superficial  muscles. 

Exarticulation  at  the  hip  has  been  performed  for  laceration  of  the 
soft  parts  of  the  thigh  and  compound  fractures  of  the  shaft  and  neck  of  the 
femur  when  no  lower  amputation  is  possible ;  extensive  necrosis  of  the  upper 
part  of  the  shaft  of  the  femur,  or  for  disease  of  the  hip-joint  when  excision 
has  failed  to  relieve  and  the  patient  is  sinking;  for  sarcoma  extending  so 
high  that  recurrence  after  lower  amputation  is  likely,  or  for  recurrent 
sarcoma  of  a  stump;  rarely,  for  painful  or  diseased  stump,  after  amputation 
high  up. 

Though  still  high,  the  mortality  after  this  operation  has  been  sinking  de- 
cidedly of  late  years,  chiefly  on  account  of  the  better  arrest  of  bleeding,  the 
saving  of  the  blood  in  the  limb,  and  the  employment  of  better  methods  of 
amputation  by  which  prevention  of  sepsis  and  diminution  of  shock  are  pos- 
sible. As  a  primary  or  intermediate  procedure  it  is  very  fatal — 90-95  per 
cent,  of  the  cases  dying ;  after  secondary  operations,  about  70  per  cent,  die ; 
whilst  after  operations  for  disease,  only  42  per  cent.  die. 

Hemorrhage  may  be  controlled  by  any  of  the  methods  given  at  p.  357,  by 
a  finger  on  the  external  iliac  above  Poupart's  ligament,  or  by  simply  taking 
the  femoral  in  the  flap  before  it  is  cut  through  and  quickly  clamping  smaller 
vessels. 

(1)  Antero  posterior  Flap  by  Transfixion. — This  was  the  operation 
usually  performed  up  to  a  few  years  ago,  when  Furneaux  Jordon  advocated 
the  use  of  a  racquet-incision  (see  below). 

The  patient's  hips  are  brought  to  the  edge  of  the  table,  the  sound  limb 
fastened  to  a  leg,  the  trunk  held  on  the  table,  and  the  scrotum  raised  out  of 
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the  way  of  the  knife.  The  thigh  having  been  slightly  bent  and  abducted, 
to  amputate  the  left  limb  the  knife  is  entered  between  the  upper  and  middle 

Fig.  360. 

\ 

\ 
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Exarticulation  at  hip  by  transfixion  ;  anterior  flap  cut  and  raised,  head  disarticulated,  knife  passed  behind 

bone  to  cut  posterior  flap. 

thirds  of  a  line  drawn  from  the  anterior  superior  spine  of  the  ileum  to  the 
great  trochanter,  and  pushed  obliquely  inward  and  downward  across  the 
capsule  of  the  joint  to  a  point  about  two  inches  below  the  tuberosity  of  the 
ischium  ;  on  the  right  side  the  knife  is  entered  below  the  ischium  and  brought 
out  below  the  iliac  spine.  A  large  anterior  flap  is  made,  about  six  or  seven 
inches  long,  in  which  the  femoral  is  firmly  grasped  by  an  assistant  before  the 
cut  outward  is  made ;  when  completed,  the  flap  is  drawn  well  up.  The 
anterior  part  of  the  capsular  ligament,  already  laid  bare,  is  then  divided  by 
a  strong  cut  on  to  the  head  of  the  bone  rendered  prominent  by  forcible  ex- 
tension and  rotation  out  of  the  limb ;  the  head  is  forced  out,  the  lig amentum 
teres  cut  through,  and  the  disarticulation  completed.  The  knife  is  then 
carried  through  the  joint  over  the  trochanter  (Fig.  360),  the  muscles  attached 
to  which  have  been  divided,  and,  the  hip  being  somewhat  flexed  once  the 
knife  is  behind  the  bone,  the  posterior  flap  is  made  somewhat  small  and  thin, 
by  cutting  from  within  out. 

(2)  The  racquet-incision  was  adapted  to  this  operation  by  Furneaux  Jordan 
{Lancet,  1879,  vol.  i.  p.  405),  who  points  out  that  the  cut  surface  is  less  exten- 
sive than  after  amputation  by  transfixion,  and  the  nerves  are  cut  further 
from  the  trunk ;  therefore  union  should  be  more  rapid  and  shock  less.  But 
this  method  has  the  advantages  also  that  the  wound  can  without  difficulty 
be  kept  aseptic  and  that  the  operation  can  be  done  subperiosteal^ ;  more- 
over, there  is  not  the  slightest  use  for  hurry  on  the  score  of  hemorrhage,  for 
the  only  difficulty  in  the  operation — getting  the  head  out  of  the  socket — is 
surmounted  before  any  vessel  of  importance  is  cut,  and  the  femoral  vessels 
can  be  taken  in  the  flap  by  an  assistant,  or  even  by  the  surgeon,  before  they 
are  cut. 

Marcus  Beck,  after  much  experience  in  this  class  of  operative  surgery  at 
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University  College,  teaches  as  follows:  The  patient  is  placed  upon  his  sound 
side  with  his  hips  at  the  edge  of  the  tahle  ;  the  sound  hip  is  fully  flexed  and 
kept  so  by  a  bandage  passing  from  above  the  knee  round  the  neck  ;  another 
bandage  from  the  knee  to  an  upper  leg  of  the  table  keeps  the  patient  from 
slipping  down.  The  limb  to  be  removed  is  grasped  above  the  knee  by  an 
assistant  and  held  slightly  adducted.  Starting  about  one  and  a  half  inch 
above  the  trochanter,  the  surgeon  sinks  a  six-inch  knife  into  the  bone  and 
cuts  downward  on  to  the  trochanter  and  shaft  of  the  femur  to  a  point  six  or 
seven  inches  below  the  trochanter  ;  then  a  rather  sharp  turn  is  made,  and 
an  oval  incision  sloping  slightly  down  and  in  it  is  begun — first  away  from 
the  surgeon,  then  towards  him — and  completed  by  a  sweep  under  the  limb. 
The  skin,  fat,  and  fascia  should  now  be  dissected  up  for  three  inches  or  so. 
Next,  the  surgeon  pushes  his  thumb  into  the  cleft  in  the  muscles  above  the 
trochanter,  and  putting  them  on  the  stretch,  he  cuts  them  away  from  the 
bone — first  on  one  side,  and  then  on  the  other,  the  separation  on  the  poste- 
rior aspect  being  very  free  and  carried  low  down  on  the  shaft.  The  limb  is 
now  strongly  adducted  aud  the  surgeon  makes  a  strong  cut  in  the  line  of  the 
original  incision  into  the  joint,  opens  it  and  divides  the  capsule  posteriorly, 
when  further  adduction  and  an  upward  push  by  the  assistant,  who  places 
one  hand  high  up  inside  the  thigh,  dislocates  the  head;  the  round  ligament 
and  anterior  portion  of  the  capsule  are  then  divided.  The  surgeon  now 
passes  his  knife  over  the  head  of  the  bone,  which  the  assistant  drags  out  of 
the  way,  cuts  down  close  to  the  bone  to  a  little  above  the  line  up  to  which 
the  skin  has  been  reflected,  and  the  femoral  vessels  having  been  compressed 
in  the  flap  by  an  assistant,  the  soft  parts  on  the  inner  side  are. divided  from 
within  out,  whilst  the  thigh  is  brought  to  the  straight  position  from  one  of 
extreme  adduction.  The  vessels  are  then  secured,  the  lower  end  of  the 
stump  sewn  up  quite  close,  and  all  drainage  arranged  for  from  the  outer  side. 

When  this  operation  is  done  for  disease,  it  is  often  wise  to  raise  the  peri- 
osteum from  the. bone  through  the  first  straight  incision  ;  by  so  doing  a  rod 
of  bone  may  form  in  the  stump  sufficient  to  afford  insertion  to  the  muscles, 
and  to  enable  the  patient  to  use  an  artificial  limb. 

The  duties  of  the  assistant  holding  the  limb  in  both  the  above  operations 
are  very  important,  and,  unless  he  understands  and  discharges  them  intelli- 
gently, the  difficulties  are  much  increased,  as  is  the  case  also  when  the  bone 
is  broken  and  the  leverage  of  the  femur  lost ;  the  head  and  fragments  must 
then  be  separately  seized  with  lion-  (Fig.  333)  or  sequestrum-  (Fig.  366) 
forceps  and  dissected  out. 

Affections  of  Stumps. 

Retraction  of  the  flaps  and  protrusion  of  the  bone  may  occur  from  the  flaps 
having  been  cut  too  short  and  brought  together  with  extensive  tension  or 
from  any  cause  which  long  prevents  deep  union  and  permits  the  elasticity 
and  contractility  of  the  tissues  to  act  unopposed.  Original  shortness,  evi- 
dent at  the  operation,  should  usually  be  remedied  at  once  by  removal  of  a 
bit  more  bone  ;  but  when  it  is  intentional,  to  get  as  far  away  as  possible  from 
a  morbid  growth,  button-sutures  should  be  inserted  in  sufficient  number  to 
render  the  edges  free  from  tension.  With  antiseptics  and  uniform  support 
rapid  healing  may  thus  be  obtained.  If  not,  the  tendency  to  retract  must 
be  met  by  weight-extension  applied  to  a  loop  of  strapping  fixed  to  the  flaps 
or  by  the  re-insertion  of  button-sutures ;  which  failing,  removal  of  more  bone 
is  necessary. 

Necrosis. — Delay  in  healing  is  due  usually  to  some  necrosis  of  the  end 
of  the  bone.  Death  of  a  mere  scale  will  keep  open  a  sinus  for  weeks  or 
months ;  in  the  case  of  the  shaft  of  the  femur,  a  complete  ring  not  uncom- 

59 


930 


EXCISION   OF   BONES  AND  JOINTS. 


monly  separates  containing  the  whole  thickness  of  the  bone  below  but  con- 
sisting above  of  longer  or  shorter  spicules  derived  chiefly  from  the  inner 
layers.  Perhaps  some  small  sequestra  are  due  to  the  mechanical  injury 
done  to  the  bone;  they  are  said  to  be  more  common  after  use  of  the  saw 
than  of  the  bone  forceps.  But  the  great  majority  are  caused  by  a  local  septic 
traumatic  osteomyelitis. 

Diffuse  seplic  traumatic  osteomyelitis  is  a  very  fatal  affection,  leading  fre- 
quently to  pyaemia  {see  p.  281). 

Conical  Stump. — Most  stumps  become  more  or  less  conical  in  shape  from 
wasting  of  their  muscles;  but  a  "conical  stump"  is  one  in  which,  owing  to 
original  shortness  or  retraction  of  the  flaps,  union  has  only  just  managed  to 
occur — the  stump  is  conical  from  the  first,  the  apex  being  formed  by  the 
bone  covered  by  a  thin  red  adherent  cicatrix,  constantly  liable  to  ulcerate 
and  unable  to  bear  the  least  pressure  or  friction. 

The  remedy  is  simple  ;  the  bone  must  be  shortened  either  by  a  longitudinal 
incision  over  it  on  the  side  opposite  the  vessels,  and  sawing  off  a  sufficient 
piece,  removing  also  any  ulcerated  portion  of  the  cicatrix ;  or  if  the  projec- 
tion be  considerable,  and  the  integuments  generally  very  thin,  by  amputa- 
tion higher,  removing  the  entire  end  of  the  stump. 

Neuralgia  of  a  stump  sometimes  arises  because  the  truncated  extremities 
of  the  nervts  (which  after  amputation  always  become  more  or  less  bulbous) 
are  too  long  and  adhere  to  the  cicatrix,  so  as  to  be  subject  to  constant  com- 
pression and  extension.  Sometimes  it  is  independent  of  any  morbid  state  of 
the  extremities  of  the  nerves,  but  arises  from  some  ascending  neuritis  (q.v.). 
In  many  such  cases,  however,  no  local  cause  is  detectable,  and  the  pain  is 
evidently  connected  with  an  hysterical  condition.  The  symptoms  are  ex- 
treme irritability  and  tenderness,  paroxysms  of  violent  neuralgic  pain,  and 
spasms  and  twitchings  of  the  muscles.  If  there  be  pain  excited  only  by  pres- 
sure upon  one  tender  spot,  where  perhaps  a  bulbous  nerve-end  may  be  felt, 
excision  of  this  part  of  the  scar  will  probably  cure.  If  the  stump  be  conical 
treat  as  above  directed.  But  when  the  pain  and  tenderness  are  diffuse, 
largely  cutaneous,  and  characterized  by  the  peculiarities  of  neuralgia  or  hys- 
teria, the  treatment  must  be  general ;  painting  with  lin.  aconiti,  Scott's  oint- 
ment worn  as  a  plaster,  emplast.  plumbi,  or  belladonna?  may  relieve.  Re- 
amputation  or  nerve-stretching  is  useless  in  these  cases. 


CHAPTER   L  Y. 

EXCISION  OF  BONES  AND  JOINTS. 

I.  Excision  of  bones  may  be  required  for  injury,  necrosis,  caries,  or 
tumor.  There  is  probably  no  bone  in  the  body  of  which  portions  have 
not  been  removed  for  the  above  reasons,  but  complete  removal  is  much  less 
common.  When  small  bones  are  shattered  by  injury  their  fragments  may 
be  picked  out,  any  periosteum  recognized  being  spared.  Acute  necrosis 
occasionally  leads  to  death  of  the  whole  shaft  of  the  long  limb-bones,  which 
will  require  early  or  late  removal  (sequestrotomy,  p.  285),  when  the  joints 
at  either  end  are  unaffected ;  but  secondary  suppuration  of  a  large  joint 
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necessitates  amputation.  Caries  of  bones  of  the  carpus  and  tarsus  some- 
times justifies  their  sub-periosteal  excision,  but  the  tendency  to  recurrence  of 
the  disease  is  so  great  that  the  operation  is  not  very  often  practised  ;  some 
excellent  results  have,  however,  been  obtained  by  excising  even  large  por- 
tions of  the  tarsus.  Malignant  tumors  have  rendered  necessary  the  removal 
of  the  clavicle  and  scapula,  also  partial  removal  of  cranial  bones,  ribs,  and 
pelvic  bones;  but  malignant  growths  of  the  limb  bones  are  best  treated  by 
amputation  at  the  joint  above  ;  or,  in  the  case  of  the  femur,  sufficiently  high 
to  be  well  beyond  the  disease.  Removal  of  tarsal  bones — e.  g.,  astragalus  or 
cuboid — is  sometimes  undertaken  to  relieve  deformity  (p.  494). 

Removal  of  the  Clavicle  for  tumor  has  rarely  been  performed,  and 
has  given  rise  to  the  greatest  difficulty  on  account  of  hemorrhage,  and  the 
importance  of  its  posterior  relations.  A  free  incision  along  and  extending 
beyond  the  end  of  the  bone,  and  another  at  right  angles  to  this  will  be 
required  ;  the  skin-flaps  must  be  raised,  and  if  a  bit  of  the  bone  near  either 
end  is  free  from  growth,  saw  through  it,  and  start  thence  to  separate  the 
growth  from  the  great  vessels  and  nerves ;  otherwise  disarticulation  at  the 
outer  end  must  be  effected.  Clamp-foroeps  would  be  constantly  required, 
and  the  operation  would  probably  afford  an  opportunity  of  carrying  out 
Treves's  excellent  suggestion  for  the  treatment  of  air  entering  veins — i.e., 
immediately  the  noise  characteristic  of  this  is  heard,  to  fill  the  wound  with 
boracic  lotion  from  a  sponge  kept  ready  in  case  of  need.  This  saves  all 
delay  in  seeking  for  the  veins  at  fault,  and  the  vessel  will  soon  be  revealed 
by  the  escape  of  bubbles  from  it,  which  could  not  happen  if  the  vein  were 
compressed. 

The  scapula  may  be  excised  through  a  -shaped  incision  along  its  spine 
and  vertebral  border,  extending  somewhat  beyond  these  points;  the  flaps 
being  raised,  the  acromion  is  sawn  through  and  left  (if  it  is  not  dangerous 
to  leave  it)  that  the  prominence  of  the  shoulder  inay  be  preserved,  or  disar- 
ticulated, or  the  outer  end  of  the  clavicle  also  is  removed;  then  the  trape- 
zius, deltoid,  omohyoid,  levator  anguli,and  rhomboids  are  divided  near  their 
attachments — together  with  the  suprascapular  vessels  and  nerve,  and  the 
posterior  scapular  vessels — the  vertebral  border  is  dragged  from  the  thorax, 
and  the  serratus  divided  close  to  the  posterior  margin,  a  hand  passed  between 
it  and  the  sub-scapularis,  and  the  bone  drawn  so  far  out  that  the  coracoid 
process  may  be  sawn  through,  or  the  muscles  detached  from  it;  the  knife 
now  divides  the  supra-  and  infra  spinatus  and  teres  minor  muscles,  either 
clearing  the  neck  of  the  bone  (if  the  glenoid  cavity  can  be  safely  left),  or 
opening  the  shoulder-joint.  The  upper  edge  can  now  be  drawn  strongly 
from  the  body,  when  the  knife  must  be  made  rapidly  to  divide  the  subscapu- 
lars and  teres  major,  probably  the  upper  edge  of  the  latissimus,  and  nume- 
rous branches  of  the  subscapular  vessels.  The  nearer  the  knife  can  be  kept 
to  the  bone  the  less  chance  of  wounding  the  main  trunk  of  the  subscapular. 
Bleeding  may  be  checked  by  digital  pressure  on  the  subclavian  from  the 
upper  end  of  the  wound. 

Sometimes  the  extent  of  the  tumor  necessitates  removal  of  the  arm  with 
the  scapula  ;  or,  when  a  tumor  of  the  scapula  is  fungating  largely,  the  only 
way  to  obtain  covering  after  its  removal  may  be  to  amputate  the  arm, 
using  its  soft  parts  to  lay  on  the  thorax.  The  mortality  after  these  serious 
operations  has  been  unexpectedly  slight.  When  the  arm  is  preserved,  espe- 
cially if  the  neck  of  the  scapula  is  cut  through,  it  is  usually  a  useful 
member. 

The  coccyx  has  been  excised  through  a  longitudinal  incision  when  sub- 
cutaneous division  of  all  the  structures  round  it  has  failed  to  relieve  the  pain 
of  coccydynia. 
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II.  Excision  of  Joints.  Indications. — (1)  Wound  with  splintering 
of  the  bones,  the  damage  not  being  so  extensive  but  that  the  limb,  after 
removal  of  the  fragments,  will  be  useful  (pp.  191,  292,  and  294).  (2)  Septic 
suppurative  arthritis  following  on  wound/uncontrolled  by  free  drainage,  fix- 
ation, and  antiseptic  treatment.  In  these  cases,  when  possible,  the  inter- 
mediary period  should  be  tided  over,  if  it  has  been  thoroughly  established 
before  the  patient  is  seen — secondary  resections  yielding  a  better  result. 
(3)  Tubercular  arthritis  not  improving  under  treatment,  or  suppurating: 
there  is  still  much  difference  of  opinion  on  this  subject  (see  p.  325).  (4) 
Faulty  ankylosis  and  old  dislocations  greatly  impairing  the  use  of  the  limb  ; 
the  propriety  of  excision  in  these  cases  varies  with  the  need  of  the  patient 
for  improved  movement,  his  general  health  and  age,  the  mortality  and  results 
as  regards  movement  of  the  excision  in  question. 

Excision  or  Amputation? — In  deciding  between  these  we  must 
consider : 

(1)  The  state  of  the  joint:  If  the  disease  or  injury  be  so  extensive  that 
union  is  unlikely,  or  removal  of  the  damaged  parts  would  leave  the  limb 
useless,  amputation  must  be  done.  With  regard  to  length  and  strength  these 
are  of  most  importance  in  the  lower  limb — firmness  as  a  prop  being  indeed 
essential  here;  in  the  upper  limb  the  preservation  of  the  hand  and  its  move- 
ments is  all  important. 

(2)  The  general  state :  Patients  of  highly  tubercular  nature,  and  especially 
such  as  are  actually  suffering  from  phthisis,  are  very  bad  subjects  for  excision. 

(3)  Age:  The  removal  of  epiphyses  in  young  children  necessarily  leads 
to  extreme  dwarfing  of  the  limb,  whilst  after  middle  age  repair  after  excisions 
for  joint-disease  is  very  imperfect.  Most  surgeons  hold  that  excisions  in  the 
lower  limb — except  the  hip — should  not  be  done  after  thirty  (though  Gant 
and  others  have  had  successes  even  as  late  as  fifty),  but  in  the  upper  limb 
they  may  be  practised  later,  other  things  being  favorable. 

(4)  The  relative  mortality  and  results  as  regards  usefulness  of  excision 
and  the  alternative  amputation  must  be  borne  in  mind. 

(5)  The  possibility  of  keeping  the  joint  aseptic  is  very  important. 
General  Points. — (a)  The  incisions  should  be  so  planned  as  to  give  free 

access  to  the  joint  without  injuriug  important  ligaments,  muscles,  etc.;  when 
in  aseptic  cases  this  cannot  be  avoided,  tendons,  bones,  and  nerves  cut  across 
must  be  carefully  sutured,  (b)  In  cases  of  tubercular  disease  great  care 
should  be  taken  to  remove  with  knife,  forceps,  and  scissors,  sharp  spoon  or 
gouge  as  much  as  possible  of  the  granulating  synovial  membrane  and  all 
foci  from  the  bone-end.  As  a  rule,  partial  excisions  are  to  be  avoided :  the 
surgeon  must  exercise  his  discretion  whether  or  not  to  remove  a  whole  arti- 
culation for  very  limited  disease,  but  recurrence  is  frequent  after  partial 
operations,  (c)  In  cases  of  injury  all  periosteum  should  be  carefully  pre- 
served, as  also  the  capsule  the  connection  of  which  with  the  periosteum  should 
not  be  destroyed  ;  but  in  cases  of  disease,  at  least  in  the  upper  limb,  where 
movement  is  more  important  than  strength,  many  surgeons  regard  the  sub- 
periosteal method  as  giving  a  poor  result — the  bone  formed  from  the  raised 
periosteum  being  sometimes  so  massive,  rough,  and  mis-shapen,  as  actually 
to  limit  the  movement  of  the  joint  about  which  it  is  thrown  out,  whilst  re- 
moval of  the  periosteum  usually  gives  a  satisfactory  result,  (d)  Every  effort 
should  be  made  to  render  the  part  aseptic  and  to  obtain  early  healing  of  the 
skin-wound,  (e)  In  the  lower  limb  the  most  perfect  fixation  is  desirable,  but 
in  the  upper  all  the  movements  of  the  joint  should  be  practised  from  an  early 
date — passively  at  first,  then  actively  also — and  regular  massage  of  the  mus- 
cles should  be  performed  that  atrophy  may  be  combated.  Both  must  be 
continued  for  weeks.    Faradization  also  may  be  used. 
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Results. — The  excision  may  effect  all  that  could  be  expected,  or  it  may- 
be only  partially  successful  owing  to  deformity  in  cases  where  bony  union 
should  have,  and  has,  been  effected,  or  to  stiffness  owing  to  extensive  adhe- 
sions where  motion  is  desired.  Failure  may  be  due  to  continuance  of  the 
disease;  or,  in  traumatic  cases,  to  spread  of  septic  inflammation,  extensive 
suppuration  of  the  soft  parts,  caries  of  the  bone-ends,  non-union  and  hectic. 
In  these  cases  the  choice  between  reexcision  and  amputation  must  be  made, 
and  depends  chiefly  on  the  lengths  of  bone  removed  at  the  first  operation, 
and  the  extent  of  the  recurrent  disease.  Again,  the  wound  may  heal  and  a 
"flail-joint"  result:  this  is  especially  common  in  excisions  for  injury,  and  is 
usually  a  consequence  of  too  free  removal  of  bone,  destruction  of  the  bone- 
forming  power  of  the  periosteum  by  free  suppuration,  imperfect  fixation  in 
the  lower  limb,  excessive  use  of  passive  movement  in  the  upper,  or  extreme 
atrophy  of  the  patient's  muscles.  In  some  of  these  cases  preservation  of  the 
periosteum  would  probably  have  led  to  a  different  result,  but  we  have  no 
means  of  selecting  the  cases  of  disease  in  which  it  is  necessary;  the  peri- 
osteum should  be  preserved  in  all  traumatic  cases.  Lastly,  bony  ankylosis 
may  ensue,  when  a  movable  joint  is  desired  :  forcible  movement  under 
chloroform  should  then  be  tried,  but  should  it  fail  the  joint  must  be  fixed  in 
that  position  in  which  it  will  be  most  useful. 

Instruments  for  Excisions. — In  addition  to  those  mentioned  at  p.  840, 
a  specially  stout  and  large  scalpel  in  a  strong  handle,  elevators,  lion-forceps 
(Fig.  333),  cutting  bone-forceps — straight,  elbowed,  and  curved — gouges, 
and  a  resection  saw :  either  Butcher's  (Fig.  361),  of  which  the  blade  can  be 


Fiq.  361. 


Butcher's  saw  for  excision. 

set  at  any  angle,  and  is  narrow  enough  to  cut  in  a  curve,  and  which  con- 
sequently must  be  handled  with  some  skill  to  make  it  cut  in  one  plane;  or  a 
short,  broad,  stiff-backed  amputation  saw  which  is  used  especially  for  the 
knee.  In  many  cases  a  narrow  saw  with  a  movable  back  (Fig.  3G2)  is  useful. 
Two  copper  retractors  and  blunt  hooks  should  be  ready. 

It  is  always  well  to  render  the  limb  bloodless;  and  in  cases  of  excision  for 


Fig.  302. 


Wood's  crank-saw  for  excision. 


disease  it  is  very  important  to  remove  all  tubercular  and  septic  granulation- 
tissue,  afterward  applying  1  in  20  carbolic,  or  1  in  500  sublimate,  lotion. 
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To  avoid  removing  long  pieces  of  bone  the  solid  shell  beneath  the  periosteum 
may  sometimes  be  completely  scooped  out. 

Excisions  for  injury  consist  usually  in  picking  and  dragging  out,  through 
an  enlarged  wound,  splinters  of  bone,  and  in  protruding  and  rounding-off  the 
ends  of  the  bones  ;  they  admit  of  no  formal  description.  The  following  opera- 
tions serve  as  guides  in  the  treatment  of  injuries  but  have  been  planned  for 
cases  of  disease. 

Excision  of  Special  Joints. 

Excision  of  the  Shoulder. — The  straight  anterior  incision  described  and 
figured  at  p.  917,  and  about  four  inches  long,  is  by  far  the  best.  This  is  in 
the  line  of  the  long  head  of  the  biceps,  which  should  be  preserved  if  it  be 
not  destroyed  by  disease.  The  whole  of  the  diseased  hv  id  should  be  removed 
with  a  small  saw  ;  but  no  more  should  be  taken  away  than  is  necessary,  as 
such  important  muscles  are  attached  close  to  the  head.  If  the  tuberosities 
must  be  removed,  preserve  the  capsule  and  periosteum.  The  glenoid  fossa 
rarely  requires  the  application  of  the  gouge ;  when  it  does  the  prognosis  is 
usually  bad.  The  synovial  membrane  should  be  removed  with  a  sharp- 
spoon,  sublimate  lotion  1  in  500  applied,  and  then  iodoform  rubbed  freely ; 
a  large  tube  is  brought  out  through  an  opening  in  the  skin  and  deltoid  be- 
hind (above  the  circumflex  vessels  and  nerves),  and  the  anterior  wound  is 
closed  carefully.  No  splint  is  required:  a  good  pad  of  antiseptic  wool  in 
the  axilla  as  part  of  the  dressing,  and  a  bandage  fixing  the  arm  until  healing 
is  fairly  established,  are  all  that  is  necessary.  Then  passive  movement  and 
massage  must  be  regularly  practised.  As  a  rule,  the  arm,  after  excision  of 
the  head  of  the  humerus,  cannot  be  raised  above  a  horizontal  line,  but  all 
other  movements  should  be  present  and  strong. 

Excision  of  the  Elbow. — The  patient  lies  on  his  back,  and  the  arm  is 
held — with  the  elbow  somewhat  bent  and  the  olecranon  pointing  as  nearly 
upward  as  possible — by  two  assistants,  one  of  whom  grasps  the  upper,  the 
other  the  forearm.  A  straight  longitudinal  incision,  five  or  six  inches  long, 
is  made  a  little  inside  the  centre  of  the  back  of  the  joint,  starting  three 
inches  above  the  olecranon  and  sinking  at  once  into  the  bone,  then  running 
down  over  the  olecranon  and  along  the  subcutaneous  border  of  the  ulnar. 

If  it  is  intended  to  preserve  the  periosteum,  this  membrane  is  now  elevated 
together  with  the  tendinous  insertion  of  the  triceps  and  muscular  fibres 
arising  from  the  process;  but  if  the  periosteum  is  not  to  be  saved  these 
parts  are  shaved  off  as  close  as  possible  to  the  bone.  By  traction  with  the 
left  thumb  placed  in  the  cut  above  the  olecranon,  by  keeping  the  edge  of 
the  scalpel  constantly  turned  toward  bone,  and  by  varying  the  amount  of 
flexion  of  the  joint,  it  is  easy  to  raise  all  the  soft  parts  first  on  one  side  and 
then  on  the  other  as  far  as  the  epicondyles ;  on  the  inner  side  the  ulnar 
nerve  will  be  raised  with  all  care  from  its  groove  behind  the  inner  condyle, 
and  on  the  outer  equal  care  must  be  taken  not  to  injure  the  prolongation 
from  the  tendon  of  the  triceps  to  the  fascia  over  the  anconeus,  which  is  the 
chief  connection  left  between  the  extensor  muscle  and  the  forearm  bones. 
The  joint  is  now  flexed  and  the  base  of  the  olecranon,  having  been  deeply 
notched  with  a  saw,  is  cut  through  with  bone-forceps  and  the  process  is  re- 
moved. Forced  flexion  till  arm  and  forearm  are  parallel  and  a  touch  or 
two  of  the  knife  on  the  lateral  ligaments  cause  the  joint  to  gape  and  per- 
mits examination  of  the  bone-ends.  Now  cause  the  humerus  to  protrude  by 
drawing  the  forearm  down,  seize  it  with  the  lion-forceps,  clear  it  for  the  saw 
by  a  sweep  or  two  of  the  knife,  and  remove  as  much  as  is  necessary.  The 
two  epicondyles  should  be  left  if  possible  ;  the  portion  between  them  may  be 
cut  out  into  the  shape  of  a  horse-shoe.    Then  the  coronoid  process  and  head 
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of  the  radius  are  similarly  removed,  one  after  the  other:  the  orbicular  liga- 
ment being  spared  if  possible.  The  wound  is  drained  and  accurately  brought 
together,  and  the  joint,  in  a  position  of  moderate,  flexion,  is  wrapped  in  a 
large  wool  dressing,  round  which  an  elastic  bandage  is  lightly  coiled.  The 


Fio.  303. 


Ileath's  splint  for  excision  of  the  elbow. 


limb  may  be  simply  laid  on  a  pillow :  no  splint  is  required  unless  the  dress- 
ing just  described  is  insufficient  to  prevent  lateral  displacement  of  the 
bones ;  this  is  most  likely  to  occur  after  excision  for  injury.  When  required, 
a  simple  angular  splint  often,  jointed  at  the  elbow,  is  as  good  as  any.  C. 
Heath's  splint  (Fig.  363)  acts  well,  but  the  clamps  beneath  the  dressing  open 
an  easy  way  for  sepsis.  Very  gentle  passive  movement  and  shampooing 
should  be  begun  at  the  end  of  the  first  week  Avhen  all  goes  well,  and  the 
patient  must  be  encouraged  to  use  his  muscles  as  early  as  possible;  but 
when  a  flail-joint  is  likely,  absolute  fixation  at  a  right  angle  must  be  main- 
tained until  tolerably  firm  union  is  established. 

Many  other  incisions  have  been  employed,  especially  I-  and  H  cuts:  they 
are  now  rarely  used  in  much  swollen  joints  to  give  room.  But  cross  cuts 
should  never  extend  deeper  than  the  skin  ;  the  elbow  opened  by  the  old  H 


Fig.  3G4. 


Excision  of  elbow  by  H-eut;  all  soft  parts  divided. 


incision  is  shown  in  Fig.  364,  and,  the  triceps  being  cut  across,  complete  loss 
of  extension-power  should  not  cause  surprise. 

Hiiter,  from  an  experience  of  about  forty  cases,  strongly  recommends  the 
following  operation  :  A  longitudinal  cut  two  centimetres  long  is  made  on  to 
the  inner  epicondyle  rather  toward  its  flexor  aspect,  and  through  it  the  com- 
mon tendon  and  int.  lat.  ligament  are  divided  close  to  the  bone  or  elevated 
with  the  periosteum.  Next  an  incision,  eight  to  ten  centimetres  long,  is 
made  on  to  the  external  epicondyle  and  most  superficial  part  of  the  head  of 
the  radius.  The  ext.  lat.  ligament  is  divided,  the  soft  parts  separated  from 
the  front  and  back  of  the  head  of  the  radius,  which  is  at  once  removed  with 
a  fine  saw  or  bone-forceps.  There  is  now  room  to  introduce  the  forefinger 
into  the  joint,  to  stretch  the  capsule  and  strip  it  from  the  front  and  back  of 
the  humerus  with  an  elevator  or  probe-pointed  knife.  If  the  forearm  is 
drawn  over  to  the  ulnar  side  the  humerus  protrudes  easily  through  the  long 
radial  wound,  leaving  the  ulnar  nerve,  which  has  not  been  touched,  upon 
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the  ulnar;  side ;  the  end  of  the  bone  is  to  be  sawn  off.  The  olecranon  can 
then  be  shelled  out  of  its  coverings  with  perfect  ease  and  removed.  In  this 
way  the  triceps  and  its  attachments  to  the  forearm  are  less  interfered  with 
than  by  the  longitudinal  incision,  the  ulnar  nerve  can  scarcely  be  injured, 
and  Hiiter  says  the  restoration  of  function  is  more  complete  ;  he  had  met 
with  no  failure  in  civil  practice.  He  gives  no  caution  about  the  posterior 
interosseous  nerve,  which  is  obviously  endangered,  as  it  winds  back  through 
the  supinator  brevis  below  the  head  of  the  radius,  by  his  long  radial 
incision. 

The  long  wound  is  closed  accurately,  whilst  the  inner  affords  perfect  down- 
drainage. 

Excision  of  the  Wrist. — This  was  the  latest  of  the  resection  opera- 
tions to  yield  a  good  result.  The  operation  now  almost  invariably  performed 
is  that  introduced  by  Sir  J.  Lister  {Lancet,  April  1, 1845),  which  was  planned 
in  accordance  with  the  view  that  the  xvliole  synovial  membrane  must  be  re- 
moved, whilst  the  numerous  tendons  must  be  interfered  with  as  little  as 
possible. 

The  first  step  is  to  break  down  any  existing  adhesions  in  the  wrist  or  finger 
tendons.    An  incision  (Fig.  365,  ll)  is  made  down  to  bone  from  about  the 

middle  of  the  dorsal  aspect  of  the  radius, 
on  a  level  with  the  styloid  process,  down 
and  out  to  the  radial  side  of  the  base  of 
the  second  metacarpal,  and  thence  along 
the  radial  border  of  this  bone  for  half 
its  length.  The  first  part  of  this  cut 
should  lie  parallel  and  a  little  internal 
to  the  ext.  sec.  inter,  nod.  poll,  (b)  and 
necessarily  divides  the  tendon  of  the 
ext.  carp.  rad.  brev.  (i).  With  an  ele- 
vator the  soft  parts  on  the  radial  side  of 
the  incision  are  now  raised,  the  ext. 
carp.  rad.  long,  (h)  being  first  detached 
from  its  insertion.  The  radial  artery 
and  the  thumb  tendons  being  drawn  out 
by  a  small  retractor,  the  trapezium  is 
separated  from  the  rest  of  the  carpus 
with  bone-forceps  placed  in  the  lower 
part  of  the  wound  ;  then  the  wrist  is 
extended,  and  the  tendons  on  the  dorsal 
surface  of  the  hand  are  separated  from 
the  carpus — but  not  from  the  radius  and 
ulna — as  far  toward  the  ulnar  side  as 
possibly.  Now,  supinating  the  hand, 
make  an  incision  on  the  palmar  side  of 
the  posterior  edge  of  the  ulnar,  starting 
two  inches  above  the  joint  and  running 
half-way  down  the  fifth  metacarpal, 
keeping  toward  the  palmar  aspect. 
First  complete  the  raising  of  the  dorsal 
tendons,  detaching  the  ext.  carp.  uln.  (k)  from  the  base  of  the  fifth  meta- 
carpal. The  soft  parts  on  the  front  of  the  wrrist  are  now  to  be  raised,  an 
elevator  being  used  and  kept  close  to  the  bones ;  the  pisiform  bone  and 
unciform  process  must  be  separated  with  bone-forceps  from  the  rest  of  the 
carpus,  and  then,  the  wrist  being  flexed,  the  mass  of  tendons  can  be  raised. 
The  carpus  (except  the  trapezium  and  pisiform)  can  now  be  separated  with 
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The  radial  cut  and  parts  concerned  in  Lister's 
excision  of  the  wrist :  a,  radial  artery  and  deep 
arch  ;  n,  ext.  sec.  internod.  poll.  ;  c,  ext.  indicis; 
D,  dig.  ext.  comm.  ;  e,  ext.  niin.  dig  ;  f,  ext. 
prim,  internod.  poll  ;  o.  ext.  oss.  met  poll  ;  II 
and  r,  ext.  carp.  rad.  long,  and  brev.  ;  k,  ext. 
carp  ulnaris;  lt,,  line  of  radial  cut;  mm  shows 
amount  of  metacarpus  to  be  removed;  and  nn 
the  amount  of  radius  and  ulna.  (Lister,  slightly 
modified.) 
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bone-forceps  from  the  radius  and  metacarpus  and  extracted  with  sequestrum- 
forceps  (Fig.  366).  The  radius  and  ulna  can  now  be  protruded  from  the 
ulnar  incision  and  their  diseased  surfaces  removed;  it  is  a  great  advantage 
when  the  styloid  process  can  be  preserved  by  the  oblique  cut  shown  (n),  for 


Fig.  366. 


Sequcst  rum-forceps. 


when  it  is  removed  the  hand  tends  to  fall  to  the  ulnar  side ;  all  synovial 
membrane  and  cartilage  from  between  the  ulna  and  radius  must  be  removed 
with  a  chisel  and  spoon.  The  bases  of  the  four  inner  metacarpals  are  simi- 
larly protruded  from  the  ulnar  and  radial  wounds  and  removed — the  position 
of  the  deep  arch  being  remembered.  There  being  now  plenty  of  room,  the 
trapezium  is  seized  and  dissected  out,  care  being  taken  not  to  cut  either  the 
radial  artery  or  the  flex.  carp.  rad.  tendon  in  the  groove  on  its  anterior  sur- 
face ;  then  the  base  of  the  first  metacarpal  is  protruded  and  its  cartilage 
removed.  Lastly,  the  unciform  process  may  be  dissected  out,  and  the  pisi- 
form bone  cleared  of  cartilage  or  removed  according  to  its  state. 

Throughout  the  operation  the  position  of  the  radial  artery  and  deep  arch 
(aa),  and  the  importance  of  disturbing  the  tendons  no  more  than  is  abso- 
lutely necessary,  must  be  borne  in  mind.  Both  wounds  are  closed  except 
the  central  part  of  the  ulnar,  in  which  a  large  tube  is  placed.  An  antiseptic 
dressing  having  been  applied,  a  splint  made  by  sticking  a  piece  of  cork  (Fig. 
367,  c)  on  to  a  flat  piece  of  wood,  is  placed  beneath  the  part  so  as  to  keep 


Fig.  307. 


Hiiinl  fixed  upon  Lister's  splint  for  excision  of  wrist.  (Lister.) 


the  fingers  semi-fixed,  and  thus  enable  the  surgeon  to  break  down  adhesions 
forming  in  the  flexor  sheaths — which  he  could  not  do  were  the  fingers  kept 
extended.  The  thumb  tends  to  drop  into  the  palm  and  is  supported  by  a 
bar  of  cork  (t),  whilst  a  pad  of  gauze  keeps  it  out  from  the  forefinger. 

The  after-treatment  is  most  important.  The  object  is  to  get  full  movement 
of  the  fingers  and  firm  fibrous  union  between  the  metacarpals  and  forearm 
bones.  The  wrist  is,  therefore,  kept  as  fixed  as  possible  until  distinct  union 
is  established  ;  then  all  the  movements  of  the  wrist  are  regularly  gone  through. 
But  from  the  second  day  the  fingers  and  thumb  are  to  be  fully  flexed  and 
extended  at  every  joint.  Passive  movement  must  be  continued  until  the 
patient's  muscles  can  prevent  the  formation  of  adhesions.  A  splint  must  be 
worn  so  long  as  the  wrist  is  weak,  and  often  a  hollow  one  supporting  the 
ulnar  border  of  the  hand  is  best,  as  the  hand  tends  to  fall  that  way. 

Excision  of  the  hip  may  be  performed  through  variously  placed  incisions. 
Langenbeck's  posterior  and  Hiiter's  anterior  incisions  are  usually  employed. 
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For  the  posterior  incision  the  patient  is  turned  on  to  the  sound  side ;  the  sur- 
geon stands  behind,  and  an  assistant  in  front  holds  the  slightly  flexed  dis- 
eased limb  above  the  knee  with  one  hand  and  the  flexed  leg  with  the  other, 
using  the  latter  as  a  lever  in  rotatory  movements.  The  incision  begins  at 
right  angles  to  the  surface  midway  between  the  crest  of  the  ileum  and  the 
top  of  the  great  trochanter,  sinks  in  at  once  to  bone  (which  should  be  the 
head  of  the  femur)  and  runs  downward — curviug  round  parallel  to,  and 
keeping  its  distance  from,  the  trochanter — until  it  is  four  or  five  inches  long. 
The  hip  is  now  flexed,  strongly  rotated  in  and  pushed  up,  and  with  the  help 
of  a  stroke  or  two  of  the  knife  upon  the  capsule  at  the  bottom  of  the  wound, 
the  head  is  dislocated,  makes  its  appearance  in  the  wound,  and  can  be  sawn 
off.  Some  surgeons,  believing  that  the  trochanter  obstructs  drainage,  always 
cut  the  muscles  from  it,  and  saw  through  the  bone  above  the  trochanter 
minor ;  but  perfect  drainage  can  be  obtained  without  this,  and  the  major 
process  (if  healthy)  should  be  left.  Sayre  is  one  of  those  who  always  remove 
it.  After  the  above  incision,  he  pulls  outward  the  flap  exposing  the  tro- 
chanter, divides  the  periosteum  horizontally  below  it  as  far  round  as  possible, 
and  elevates  it  and  the  muscles  from  the  process ;  he  then  opens  the  joint 
freely,  tilts  out  the  head,  which  completes  the  stripping-ofF of  the  periosteum, 
and  saws  through  below  the  trochanter  major.  He  says  that  he  thus  gets  a 
longer  limb,  and  showed  a  specimen  at  the  Congress  of  1881  in  which  a  dis- 
tinct neck  had  been  reproduced.  After  the  ordinary  excision  the  femur 
usually  rises  until  the  trochanter  minor  rests  like  the  head  in  the  acetabulum  ; 
so  preservation  of  the  trochanter  major  does  not  increase  the  length  (but  it 
does  the  strength)  of  the  limb.  Through  the  above  incision  sequestra  can 
be  easily  removed  from  the  acetabulum,  and  extensive  resections  of  the  hip- 
bone have  occasionally  been  performed  through  it. 

When  the  head  of  the  femur  is  dislocated  and  lies  on  the  dorsum  ilii,  an 
incision  parallel  to  the  fibres  of  the  gluteus  max.  may  be  made  directly  upon 
it.  In  these  and  other  cases  Gowan's  osteotome  enables  the  head  to  be 
removed  through  a  very  short  incision. 

For  the  anterior  incision  the  patient  lies  upon  his  back  and  an  incision 
three  to  five  inches  long  is  begun  at  a  point  midway  between  the  ant.  sup. 
spine  and  the  tip  of  the  trochanter  maj.,  and  carried  downward  and  a  little 
forward  parallel,  and  somewhat  external,  to  the  sartorius.  The  cut  falls 
between  the  edges  of  this  muscle  and  the  tensor  vag.  fern,  and  gluteus  medius  ; 
these  are  separated,  and  the  bone  reached  just  where  the  fibres  of  the  vastus 
ext.  are  rising  from  the  root  of  the  trochanter  and  anterior  trochanteric  line. 
An  incision  parallel  to  the  neck  of  the  femur  is  made  through  the  capsule 
and  these  fibres,  and  an  elevator  levers  the  soft  parts  from  the  bone  above 
and  below  the  cut.  A  finger  can  now  be  introduced  ;  it  guides  a  narrow 
saw  to  the  neck  of  the  femur,  and  this  is  divided  at  right  angles  to  its  long 
axis,  seized  with  boneJforceps,  and  twisted  out.  The  trochanter  can  be  re- 
moved easily  from  this  incision  if  necessary.  Perfect  drainage  may  be 
established  through  a  puncture  made  upon  bow-forceps  pushed  from  the  back 
of  the  joint  through  the  tissues  of  the  buttock.  It  is  said  to  be  difficult  to 
reach  the  acetabulum  through  this  incision,  and  it  is  not  suitable  for  cases 
of  dorsal  dislocation. 

As  hip-abscesses  most  frequently  point  in  front  of  the  tensor  vag.  fem. 
(p.  343),  the  incision  necessary  to  open  them  leads  directly  to  the  junction 
of  the  neck  and  shaft. 

After  excision  of  the  hip  simple  weight-extension,  with  sand-bags  on  either 
side  of  the  limb,  usually  acts  well.  Long  splints,  and  Hamilton's  splints, 
simple  and  bracketed,  are  used ;  but  if  one  is  required,  the  best  is  the  modi- 
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fication  of  Thomas's  double  hip-splint  for  cases  complicated  with  sinuses 
(j).  345).    Both  limbs  may  be  fixed  to  it  with  plaster  of  Paris. 

For  the  results  of  excision  of  the  hip  for  disease,  see  p.  348. 

Excision  of  the  Knee. — The  incision  ordinarily  used  starts  far  back 
over  the  condyle  of  the  femur  farthest  from  the  surgeon,  behind  the  lateral 
ligament,  runs  downward  and  forward  to  the  tubercle,  just  above  which  it 
passes,  and  then  turns  up  to  a  point  on  the  other  condyle  symmetrical  to  the 
starting-point.  This  short  flap  is  raised  containing  the  patella  and  its  liga- 
ment; the  joint  is  then  flexed,  the  lateral  and  crucial  ligaments  fullv  divided, 
the  thigh  and  leg  brought  into  contact  all  along  and  held  vertical.  By 
traction  on  the  leg  and  a  few  sweeps  of  the  knife  the  lower  end  of  the  femur 
is  protruded  and  cleared  for  the  saw  ;  in  adults  the  whole  epiphysis  is  usually 
removed,  but  in  children  the  epiphyseal  line  should  be  spared,  if  this  can  be 
safely  done.  [A  cut  passing  above  the  patellar  surface  removes  the  whole 
epiphysis.']  The  sawn  surface  of  the  femur  should  be  parallel  to  the  surface 
of  the  normal  condyles ;  when  the  plane  of  these  is  unrecognizable,  flex  the 
thigh  to  ninety  degrees  and  hold  it  so  that  its  inner  border  corresponds  to 
the  mid-line  of  the  body ;  the  saw  must  now  be  held  horizontal — both  from 
teeth  to  back  and  from  point  to  heel.  The  tibia  is  next  protruded  aud  cleared 
and  a  thin  layer  cut  from  its  surface,  the  leg  being  vertical  and  the  saw 
horizontal.  Every  attention  must  be  paid  to  the  direction  of  these  cuts  and 
to  leaving  perfectly  plane  surfaces.  The  saw  may  be  used  from  or  toward 
the  popliteal  as  may  be  most  convenient ;  with  the  most  ordinary  care,  wound 
of  the  popliteal  is  impossible.  The  patella  may  be  dissected  out  or  cleared 
of  cartilage  and  left.  After  this  operation  a  short  tube  should  be  brought 
out  through  an  opening  made  upon  forceps  pushed  from  the  joint  out  beneath 
the  skin  just  external  to  the  biceps  tendon  ;  and  a  large  tube  may  run  from 
the  suprapatellar  pouch  to  the  outer  side  of  the  wound,  the  rest  of  which  is 
accurately  closed,  the  ends  of  the  lig.  patella?  having  been  cai'efully  united. 

Jones,  of  Jersey,  uses  the  same  incision,  but  raised  a  skin  flap  only,  opened 
the  joint  on  either  side  of  the  patella  and  its  ligament,  and  pushed  them  aside 
whilst  he  removed  the  bone-ends.  This  preserves  the  extension  apparatus 
intact,  but  is  a  difficult  method  to  practise  and  does  not  permit  free  access  to 
the  synovial  membrane.  With  the  same  object  of  preserving  the  extensor 
intact,  to  prevent  dropping  back  of  the  tibia,  Volkmann  makes  a  transverse 
incision  across  the  lateral  ligaments  and  centre  of  the  patella,  saws  through 
the  latter,  and  thus  opens  the  joint.  After  excision,  the  cartilage  is  removed 
from  the  patella  and  the  fragments  are  wired  (p.  271).  This  is  an  excellent 
operation. 

Whatever  method  is  adopted,  it  is  essential  in  tubercular  cases  that  the 
whole  synovial  membrane  be  dissected  out,  that  at  the  back  of  the  joint  being 
removed  after  the  ends  of  the  bones  have  been  resected  ;  the  femur  and  tibia 
should  be  made  to  fit  accurately  and  without  strain,  and  it  is  well  to  fix  them 
together  by  a  couple  of  stout  wire  sutures  taking  a  deep  hold  of  each  ;  all 
bleeding  should  be  checked  before  closing  the  wound  ;  and  the  selected  fixa- 
tion apparatus  should  be  firmly  applied  whilst  the  patient  is  still  anaesthetized. 

There  are  plenty  to  choose  from,  but  the  great  majority  are  applied  close 
to  the  limb,  and  the  fixation  which  they  afford  is  gained  at  great  risk  of 
sepsis;  this  is  true  of  Maclntyre's  splint  (Fig.  368)  cut  narrow  behind  the 
knee,  and  of  the  formerly  popular  combination  of  a  modified  Maclntyre  and 
a  bracketed  long  splint  (Fig.  369)  introduced  by  Parkinson.  From  an 
antiseptic  point  of  view  Butcher's  box-splint,  lined  with  horsehair  and  shown 
in  Fig.  370,  is  much  superior ;  but  it  possesses  no  advantage  over  a  piece  of 
Gooch's  splint,  cut  as  in  373,  to  fit  the  patient.  A  large  gauze  dressing, 
reaching  far  up  and  down,  is  applied,  and  then  the  limb  is  laid  in  the  splint, 
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well  padded  with  some  antiseptic  wool,  and  a  bandage  is  firmly  applied  round 
all.    The  splint  should  reach  a  little  more  than  half-way  round  the  thigh, 


Fig.  368. ' 


Knee  alter  excision  upon  a  Maclntyre  swing  from  a  Salter's  cradle. 


and  it  is  used  for  the  first  two  or  three  dressings — so  long  as  the  discharge 
continues  free ;  but  as  soon  as  the  first  rush  is  over,  the  splints  shown  in 

Fig.  369. 


Parkinson's  splint  for  excision  of  the  knee. 


Fig.  373,  made  of  hoop-iron,  may  be  applied  as  follows:  The  patient  being 
anaesthetized,  the  Gooch  splint  it  opened  and  a  small  dressing  applied  round 

Fig.  370. 


Butcher's  box-splint  with  falling  sides. 


the  knee;  the  front  of  the  foot,  leg,  and  thigh  are  then  covered  with  a  layer 
of  boracic  lint  and  an  anterior  splint  containing  the  iron  rod  intended  for 
this  aspect  of  the  limb  is  made  of  flannel  soaked  in  thick  plaster  cream  ;  the 
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limb  is  now  raised  in  contact  with  the  anterior  splint  and  a  posterior  one 
containing  the  other  iron  is  applied,  the  two  being  held  together  by  a  plaster 
bandage.  When  the  plaster  is  set,  the  limb  can  be  swung  by  the  hook  on 
the  anterior  iron  opposite  the  bend  of  the  ankle. 

But  the  best  of  all  splints  after  excision  of  the  knee  is  Thomas's  knee- 
splint,  applied  with  a  few  turns  of  plaster  bandage  round  the  thigh  and  leg 
above  and  below'  the  dressing,  whilst  the  handkerchief  thrown  in  figure-8 
round  the  ankle,  or  a  short  extension  strap,  fixes  the  foot  to  the  end  of  the 
splint.  A  large  quantity  of  antiseptic  wool  is  massed  about  the  joint  and 
compressed  by  elastic  webbing  wound  lightly  round  it  and  the  splint,  so 
that  it  not  only  checks  oozing,  but  gives  efficient  support  to  the  limb 
between  the  plaster  bandages.  This  dressing  should  not  be  changed  unless 
discharge  comes  through  and  remains  moist,  or  unless  some  unfavorable 
symptom  arises. 

Results. — The  limb,  when  firm  union  in  the  straight  position  occurs,  is 
thoroughly  serviceable,  enabling  the  patient  to  walk  as  strongly  as  ever,  and 
we  read  of  a  case  of  Park's  performing  the  duties  of  a  sailor.  But  in  a 
considerable  number  of  cases  the  disease  continues,  little  or  no  union  occurs, 
and  sinuses  multiply — a  result  shown  in  Fig.  372,  necessitating  either  re- 


Fig.  371.  Fig.  372. 


Kesult  of  excision  of  left  knee,  by  Mr.  Price,  Oct.  Knee  of  a  .boy,  ag?d  9,  2  years  and  3  months 

185G.    The  patient  was  a  woman,  aged  2G  ;  the  pa-         after  excision  by  Sir.  Price  :  amputation,  recovery, 
tella  was  retained,  but  was  cut  out  after  a  year         Lancet,  >.'ov.  27,  18j8. 
because  abscesses  continued  to  form  round  it.  The 
limb  was  finally  most  serviceable. 

excision  or  amputation  to  prevent  death  from  hectic,  etc.;  a  second  or  even 
a  third  resection  may  be  successful.  Even  those  who  recover  will  have  fre- 
quently a  deformed  limb,  either  because  early  displacement  back  and  out  is 
not  prevented,  or  because  bending  out  occurs  when  the  patient  begins  to 
walk  ;  and  this  may  happen  even  after  apparently  firm  union  for  some 
months.  The  mortality  and  the  necessity  for  amputation  have  both  been 
considerable  reduced  by  modern  surgery,  but  the  necessity  for  long  wearing 
of  a  splint,  to  prevent  bending  and  disappointment,  remains. 

Excision  of  the  knee,  though  it  has  been  successfully  undertaken  by  Gant 
and  others  as  late  as  53,  should  rarely  be  performed  after  35.  Under  this 
age,  with  a  sound  constitution  and  disease  which  can  be  removed  with 
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tolerable  completeness,  the  patient  had  a  good  chance  of  recovery  with  a 
valuable  limb. 

Excision  op  the  Ankle-joint. — Formal  excision  is  now  rarely  under- 
taken, Syme's  amputation  being  performed  instead.  Sinuses  are  opened 
up,  the  whole  astragalus  perhaps  removed,  and  gouges  are  applied  freely 
to  other  bones;  such  operations  may  lead  to  very  good  results,  the  deformity 
and  impairment  of  the  limb  being  surprisingly  slight. 


Fig.  373. 


"     ~i  i  

«.  A  piece  of  Gooch's  splint  for  use  after  excision  of  the  knee,  osteotoui3'  for  deformed  femora,  or  leg-bones, 
etc. ;  b,  pieces  of  hoop-iron  bent  into  anterior  and  posterior  splints  for  excision  of  the  knee. 

The  joint  may  be  excised  through  incisions  over  each  malleolus.  The 
first  cut  is  made  along  the  posterior  edge  of  the  external  malleolus  just 
in  front  of  the  peronei  down  to  the  point  of  the  process,  and  is  about 
two  inches  long;  it  then  turns  up  along  the  anterior  edge  for  one  inch; 
the  skin  and  peritoneum  are  elevated  together,  the  flap  raised,  the  fibula 
sawn  through  above,  the  upper  end  of  the  fragment  drawn  out  with  for- 
ceps, the  periosteum  separated  from  its  inner  surface,  the  ligaments  attached 
to  the  malleolus  divided  from  within,  and  the  process  removed.  The 
peronei  are  usually  exposed,  but  must  not  be  injured.  Next,  a  vertical 
incision  one  and  a  half  inches  long  is  made  over  the  inner  malleolus  reach- 
ing to  its  tip,  and  a  curved  incision,  rather  longer,  is  made  round  the 
border  of  the  process — the  two  cuts  forming  an  anchor.  Periosteum  and 
skin  are  now  raised  from  the  longitudinal  wound,  and  then  the  periosteum 
and  tendons  are  elevated  first  from  the  anterior  then  from  the  posterior 
surface  of  the  tibia;  the  tibia  can  now  be  sawn  through  with  a  narrow 
saw.  When  the  section  is  complete,  the  int.  lat.  ligament  is  cut  from  the 
malleolus,  and  the  loose  piece  of  bone  seized  with  forceps  and  twisted  out. 
The  tendons  behind  the  malleolus  may  be  exposed,  but  must  not  be  injured. 
Lastly,  a  fine  saw  is  passed  in  at  the  posterior  end  of  the  anchor-cut,  and 
made  to  remove  the  whole  joint  surface  of  the  astragalus,  cutting  in  a 
line  which  is  concave  upwards ;  or  this  may  be  made  the  second  step  of 
the  operation,  being  effected  after  removal  of  the  outer  malleolus. 

Dissatisfied  with  the  results  of  this  method  in  tubercular  arthritis,  and 
attributing  the  failures  to  imperfect  exposure  and  removal  of  the  diseased 
parts,  Hiiter  introduced,  for  these  cases,  an  operation  by  an  anterior  trans- 
verse incision,  dividing  all  tendons,  nerves,  and  vessels  in  front  of  the  joint, 
together  with  the  lateral  and  anterior  ligaments.  The  joint  is  then  opened 
widely,  all  diseased  parts  carefully  removed,  bones  subperiosteal^  when  pos- 
sible, a  transverse  drain  is  inserted,  and  then  all  the  tendons  and  nerves  are 
sutured.  Before  their  division,  catgut  threads  are  passed  through  each, 
above  and  below  the  points  at  which  they  are  to  be  cut.  In  the  few  cases 
upon  which  he  had  thus  operated,  Hiiter  had  obtained  primary  union  of  the 
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skin-wound,  and  complete  restoration  of  the  functions  of  the  tendons  and 
nerves. 

The  foot  may  be  steadied  by  an  anterior  and  posterior  plaster  splint  out- 
side the  antiseptic  dressing,  or  it  may  be  fixed  upon  a  Thomas's  knee-splint 
with  a  foot-piece  moving  on  the  vertical  bars,  or  it  may  be  bandaged  to  an 
anterior  splint  of  hoop-iron  or  stout  wire.  It  should  be  swung.  The  prog- 
nosis varies  just  as  for  the  knee;  the  operation  is  not  usually  successful 
after  mid-life.    Htiter  is  strongly  in  favor  of  early  resection. 

Excision  of  tarsal  bones  is  usually  an  informal  operation  when 
undertaken  either  for  disease  or  injury,  being  performed  through  enlarged 
sinuses  or  wounds,  or,  when  dislocated,  through  an  incision  directly  oh  to 
the  displaced  bone.  As  a  rule.it  should  be  attempted  in  cases  of  disease 
only  when  this  is  limited  to  one  or  two  bones,  as  often  happens  when  the 
os  calcis  or  cuboid  is  its  seat;  but  very  extensive  disease  has  thus  been 
successfully  dealt  with  in  children  and  young  adults. 

The  performance  of  such  operations  as  these  upon  normal  subjects  is  much 
more  difficult  than  upon  those  actually  suffering  from  caries  of  the  bones, 
in  whom  the  part  to  be  removed  is  usually  soft  and  reduced  in  size,  whilst 
its  ligaments  tear  or  strip  off  more  or  less  readily  on  account  of  inflam- 
matory infiltration  and  softening.  The  extent  of  the  incisions  necessarily 
varies  with  the  amount  of  dissection  that  has  to  be  done. 

The  posterior  part  of  the  astragalus  can  be  excised  in  cases  of  astragalo- 
calcaneal  disease  only  after  resection  of  the  ankle  by  Langenbeck's  method  : 
the  saw  is  pushed  across  the  joint  from  the  anterior  end  of  the  anchor- 
incision,  and  made  to  cut  its  Way  downward  and  a  little  backwards  through 
the  neck  into  the  groove  beneath  the  bone  in  which  the  interosseous 
astragalo-calcaneal  ligament  is  attached.  The  hinder  part  of  the  bone  is 
then  seized  and  twisted  out 

When  the  whole  astragalus  requires  excision  by  a  formal  operation,  the 
anterior  limb  of  Langenbeck's  anchor-incision  should  be  prolonged  forwards 
to  the  tubercle  of  the  navicular  bone.  After  removal  of  the  malleolar  arch, 
the  dorsal  astragalo-navicular  ligament  is  elevated  from  the  astragalus,  and 
the  whole  bone  wrenched  out,  either  at  once  or  after  division  of  the  inter- 
osseous astragalo-calcaneal  ligament  with  a  bistoury  thrust  into  the  sinus 
pedis.  After  removal  of  the  bone  the  os  calcis  and  navicular  must  be 
examined,  and  morbid  parts  gouged  away. 

The  danger  in  this  case  is  recurrence,  which  is  frequent — so  frequent 
that  many  surgeons  rarely  or  never  perform  such  excisions;  if  the  disease 
is  checked  by  the  operation,  the  foot  on  recovery  is  usually  strong,  useful, 
and  movable  at  the  false  joint.  The  elevated  periosteum  of  the  malleoli 
in  young  people  usually  forms  sufficient  bone  to  make  the  joint  laterally 
secure. 

When  the  malleoli  are  sound,  they  have  sometimes  been  saved,  either 
without  or  with  division  and  displacement,  to  permit  extraction  of  the 
astragalus;  when  they  are  replaced  the  ankle  may  be  drained  by  a  tube 
brought  out  external  to  the  teudo  Achillis. 

The  os  calcis  may  be  subperiosteal ly  excised  through  a  horse-shoe  incision 
running  from  a  point  one-half  inch  posterior  to  the  tubercle  of  the  fifth 
metatarsal  round  the  heel  and  along  the  inner  side  to  a  point  below  the 
astragalo-navicular  joint,  keeping  all  the  while  above  the  sole ;  the  flap  is 
raised  from  the  sole,  and  an  elevator  is  employed  to  raise  with  it  all  the 
periosteum  from  the  plantar  surface;  next  the  periosteum  and  all  soft  parts 
are  elevated  from  the  sides  and  upper  surface,  the  tendo  Achillis  being  cut 
away  from  the  bone ;  the  astragalo-calcaneal  joint  is  now  opened,  the  inter- 
osseous ligament  divided,  after  which  the  bone  can  be  removed.    The  useful- 
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ness  of  the  foot  after  this  operation  and  the  small  amount  of  deformity  are 
surprising. 

Oilier  employs  a  single  incision  starting  outside  the  tendo  Achillis  run- 
ning down  to  the  heel  and  then  turning  toward  the  tubercle  of  the  fifth 
metatarsal. 

The  cuboid  or  other  small  bone  must  be  exposed  in  the  way  least  likely 
to  injure  tendons  or  vessels  and  carefully  removed,  together  with  any  disease 
of  contiguous  bones.  Excision  of  the  navicular  or  cuneiform  bones  is  almost 
useless,  as  the  complex  synovial  membrane  which  runs  between  these  bones 
is  usually  widely  affected. 


APPENDIX  OF  FORMULA.1 


Section  I. — Tonics, 
acid  TONICS. 

The  four  mineral  acids  are  good  tonic?.  Sulphuric  is  considered  the  most  tonic  and 
astringent,  nitric  and  nitrohydrochloric  the  most  alterative  and  cholagogue,  phosphoric 
the  mildest  and  most  nourishing  ;  hut  many  such  views  are  imaginary.  For  economy's 
sake,  these  acids  may  be  prescribed  in  bulk,  thus : 

F.  1.  Dilute  Sulphuric  Acid. — R  Acidi  sulphurici  diluti  unciam  dimidiam.  Dose, 
THV-X  for  a  child,  x-xxv  for  an  adult,  in  three  ounces  of  water,  or  of  water  sugared, 
or  sweetened  with  syrup  of  ginger  or  orange-peel. 

All  four  dilute  acids  of  the  P.B.  have  the  same  dose,  and  may  be  prescribed  in  the 
same  way.    The  most  effective  tonic  of  all  is  : 

2.  Aromatic  Sulphuric  Acid,  best  with  water  only ;  in  debility  with  thirst,  profuse 
perspiration,  atonic  diarrhoea,  etc. 

3.  Sulphuric  Acid  and  ^Sther,  or  Sutton's  Punch. — R  Acidi  sulphurici  diluti  Tttxl; 
spiritus  aetheris  sulphurici  compositi  f^ij;  sacchari  albi  ^ss;  aquas  menthas  viridis 
f  3  vj-  Misce.  Sumatur  pars  quarta  quater  die.  An  admirable  restorative  after  illness; 
for  delirium  tremens,  etc. 

4.  Dilute  Nitromuriatic  Acid.  (See  also  F.  168.) — R  Acidi  nitromuriatici  diluti 
f  3  ij  ;  spiritus  aetheris  nitrosi  f^ij;  syrupi  f^jss;  aquae  f^viij?s.  Misce.  Sumatur 
pars  sexta  ter  die.    In  dyspepsia,  with  nasty  tongue  and  inactive  liver. 

With  a  dose  of  this  it  is  often  useful  to  give  a  pill  of  sulphate  of  zinc  (gr.  j)  with  a 
little  bitter  extract,  or,  in  other  cases,  liquor  taraxaci  g j. 

R  Acidi  nitromuriatici  diluti  f 3  ij  ;  infusi  chirettas  f  5  vijss.  Misce.  f £jss  ter  die. 
(Dr.  Prout.) 

R  Acidi  nitrici  diluti,  acidi  muriatici  diluti,  a  a  fgjss  j  syrupi  aurantii  f  ^j ;  aquae 
florum  aurantii  f ^j  ;  aquae  destillatas  f  3  xiijss.  Misce.  Sumatur  cyathus  vinarius  ter 
vel  quater  die.  (Brodie.) 

5.  Nitric  Acid  Mixture  to  Relieve  Thirst. — R  Potassas  nitratis  ;  acidi  nitrici 
diluti  f^ij  ;  syrupi  f  ^  ij  ;  aquaa  purae  Oij.    Misce.    Dosis  f^iv  pro  re  nata. 

6.  Nitrous  Acid  Mixture  for  Dysentery  and  Diarrhoza. — R  Aquas  camphorae  f  ^iv  ; 
acidi  nitrosi  Tfl.xxx  ;  tincturae  opii  TTLxx.  Misce.  A  tablespoonful  every  two  hours. 
Said  by  Parrish  to  have  a  wide  reputation  in  the  United  States. 

7.  Phosphoric  Acid  for  Hectic. — R  Acidi  phosphorici  diluti  fluidunciam  dimidiam  ; 
infusi  quassias  fluiduncias  octo.  One  tablespoonful  in  a  wineglass  of  water.  This  acid 
is  next  to  the  vegetable  acids  in  mildness,  and  is  suitable,  when  combined  with  anodynes 
and  demulcents,  for  coughs  and  irritable  throats;  with  tonics  and  pepsin  for  dyspepsia 
and  debility  ;  for  thirst,  etc. 

LIGHT  BITTER  TONICS.2 

Use  a  light  bitter  infusion  instead  of  the  sugared  water  mentioned  above,  thus: 

8.  Cinchona  or  Cascarilla  with  Acid. — R  Acidi  sulphurici  diluti  tTL v_xv  i  syrupi 
aurantii  f^ss;  infusi  cascarilhe  (vel  decocti  cinchonas)  f^x.    Ter  die  sumendus. 

9.  For  Children. — R  Decocti  cinchonas  fijj ;  syrupi  zingiberis  f £j ;  acidi  sulphurici 
diluti  Tltvi'j-    Ter  die. 

1  The  word  Squire  appended  to  a  formula  indicates  a  quotation  from  Squire's  "Companion  to  the  British 
Pharmacopoeia,  10th  edition.  The  word  Parrish,  indicates  quotation  from  Parrish's  "Treatise  on  Phar- 
macy "I  Philadelphia,  1804). 

2  Many  bitter  medicines  are  made  less  nauseous  by  the  addition  of  a  few  drops  of  the  spirit  of  chloroform. 

60 
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10.  Quinine  as  a  Stomachic  and  Tonic. — R  Quiniae  sulphatis  gr.  ij  ;  acid  sulphurici 
diluti  TTLv-xv;  tincturae  aurantii,  syrupi  ejusdem,  aa  fgss;  aquae  f^ss.  Ter  die 
sumendus. 

11.  Q  uinine  with  infusion  of  Roses. — R  Rosa)  gallicae  petalorum  drachmas  duas ; 
acidi  nitrici  diluti  fluidrachmam  dimidiam,  aquae  destillatae  frigid*  fluiduncias  quinque. 
Let  them  stand  two  hours,  stir  frequently,  then  strain,  and  add  one  drachm  of  powdered 
sugar.  Dissolve  twelve  grains  of  sulphate  of  quinia  in  the  above,  and  fill  with  water 
to  six  ounces.    Dose,  one  ounce,  twice  or  thrice  daily. 

To  make  a  clear  quinine  mixture  with  infusion  of  roses,  the  infusion  must  be  made 
with  dilute  nitric  acid,  not  sulphuric,  nor  any  sulphate.  (Squire.) 

12.  Quinine  with  Ammonia. — Prescribe  Tinct.  Quintal  Ammon,  ^j,  P.  B.,  in  cold 
water,  ^ij,  twice  or  thrice  daily.    An  agreeable  stimulating  tonic. 

13.  Quinine  as  a  Febrifuge  and  Antiperiodic. — Quinine  may  be  given  as  a  simple 
tonic,  as  above  ;  it  may  be  tried  in  all  cases  characterized  by  periodicity,  and  thus  re- 
sembling malarious  disease,  for  which,  in  all  its  forms,  quinine  is  a  standard  remedy  ; 
and,  lastly,  it  may  be  used  as  an  antipyretic.  In  the  last  case  it  may  be  given  in  two 
ways :  either  in  doses  of  5-10  grs.  every  two  or  three  hours,  or  in  one  knock-down 
dose  of  30  or  40  grs. — the  patient  in  both  cases  being  reduced  to  a  state  of  stupor 
with  severe  headache  and  loud  subjective  noises.  Antipyretics  thus  used  seem  so  to 
poison  the  protoplasm  of  the  body  that  its  metabolism  is  checked  and  the  temperature 
consequently  falls ;  they  should  be  used  only  when  the  patient  seems  to  be  in  danger 
from  the  fever,  and  are  not  commonly  employed  in  the  secondary  fevers  of  surgery. 
It  is  exceedingly  doubtful  whether  quinine  has  any  influence  over  the  rigors  of  pyae- 
mia or  of  urethral  origin.  Many  like  the  quinine  hitter;  large  doses  are  best  given 
stirred  up  with  milk,  made  into  a  bolus  in  moistened  wafer  paper  (to  be  had  at  any 
pastrycook's),  or  into  pills  (gr.  v)  with  a  paste  of  flour  and  boiling  water. 

14.  Liquor  Cinchonce. — R  Liquoris  cinchona?  flavae  (Battley)  Htxx;  a(lU8e  pimentae 
f^j.  Quater  die  sumendus.  In  profuse  suppuration  and  spreading  inflammations  ;  it 
may  be  given  in  water  simply,  or  combined  with  the  aromatic  sulphuric  acid.  The 
extr.  cinch,  liq.,  P.B  ,  is  said  to  be  half  the  strength  of  Battley's. 

15.  Bark  with  Ammonia. — R  Decocti  cinchonae  flavae  f  ^  jss  ;  ammoniae  carbonatis 
gr.  v.    Bis  vel  ter  die. 

16.  Bark  with  Liquor  Potassce. — R  Decocti  cinchonae  flavae  f^jss;  liquoris  potassae 
TTtxx;  tincturae  cinchonae  compositae  Tllxxx.    Bis  vel  ter  die. 

17.  Bark  with  Ouaiacum. — R  Tincturae  guaiaci  ammoniatae,  tincturse  cinchonae 
compositae,  singularum  f^j  Misce.  Dosis  f^ij,  bis  die  e  cyatho  lactis.  In  chronic 
rheumatism  and  constipation  with  debility. 

18.  Sulphate  of  Zinc. — R  Zinci  sulphatis  gr.  j  ;  extracti  anthemidis  gr.  iij.  Fiat 
pilula,  ter  die  sumenda.  The  dose  may  be  increased  to  five  grains  ;  to  be  taken  at  meal 
times.    A  good  tonic  in  oxaluria,  especially  with  nitromuriatic  acid,  F.  4. 

19.  Valerianate  of  Zinc. — E  Zinci  valerianatis  grana  ij-x  ;  mucilaginis  tragacanthae 
q  s.  ut  fiat  pilula,  ter  die  sumenda.    In  nervous  exhaustion. 

20.  Oxide  of  Zinc  Pills. — R  Zinci  oxidi  grana  quatuor;  extiacti  gentianae  granum. 
Fiat  pilula,  ter  die.    Of  great  service  in  the  prof  use  perspiration  of  phthisis. 

PREPARATIONS  OF  IRON. 

21.  Iron  Filings. — R  Ferri  limaturae  purse  granum  ;  mannae,  saponis,  theriacae,  vel 
extracti  glycyrrhizae  quantum  satis  sit  ut  fiat  pilula,  ter  die  sumenda. 

When  iron  is  administered  slowly  and  gently  to  produce  a  gradual  improvement  of 
health,  the  metallic  iron,  in  the  form  of  filings  or  of  Quevenne's  "reduced  iron,"  answers 
perfectly  well.  Be  it  observed  that  these  solid  preparations  are  apt  to  irritate  the  rectum. 
The  old  sweet  black  steel  wine  from  Apothecaries'  Hall,  the  carbonate  and  oxide,  citrate, 
tartrate,  and  phosphate,  are  also  slow  and  unirritating .  So  is  the  "Mistura  Aromatica," 
P.  B.,  commonly  called  Heberden's  Ink.  The  practitioner  must  decide  whether  to  give 
a  rapidly  acting  and  powerful  styptic  preparation,  such  as  the  chloride,  or  a  mild  one. 
A  pale,  broad,  flabby,  teeth-indented  tongue  almost  always  requires  a  strong  preparation. 
The  tongue  should  be  cleaned  by  a  little  rhubarb  and  soda  or  other  means  before  iron  is 
given.  Combine  it  with  ginger  or  capsicum  when  it  is  "  heavy"  for  the  stomach.  Dark 
bilious  persons  who  find  difficulty  in  taking  iron  should  take  with  it  plenty  of  fruit  or 
lemon-juice. 

uFer  Reduit." — May  be  taken  in  the  form  of  the  Trochisci  ferri  redacti,  P.  B. 
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22.  Citrate  of  Iron  with  Ammonia. — R  Ferri  et  ammoniae  citratis  {Bullock)  £ss; 
ammonia?  sesquicarbonatis  gss;  tincturae  cardamomi  compositae,  syrupi,  singulorum 
f^iij.  Aquas  f^yj.  Misce.  Dosis  pars  sexta  ter  die.  In  debility  with  acidity  and 
flatulence. 

Citrate  of  Iron  for  Children. — R  Ferri  citratis  gr.  xij  (Bullock);  syrupi  aurantii 
fluid racb mas  duas ;  aquae  destillatae  f^iij.    Misce.    Dosis  f^ss  ter  die. 

23.  Iron  in  an  Effervescing  Draught. — R  Ferri  et  ammoniac  citratis  gr  v;  ammoniae 
carbonatis  gr.  v;  polassae  bicarbonatis  gr.  xv  ;  syrupi  zingiberis  gss;  aquae  f^iss. 
Twice  or  thrice  daily,  in  effervescence  with  one  tablespoonful  of  lemon-juice,  or  15 
grains  of  citric  acid  dissolved  in  a  tablespoonful  of  water. 

24.  Acetate  of  Iron. — R  Tincturse  ferri  acetatis  (P.  B.)  fluidrachmam  ;  aquae  pimentae 
fluidunciiis  sex.  Sumat  aeger  partem  sextam  ter  die.  A  mild  and  effective  salt  of  iron, 
as  also  is  the  tartrate. 

25.  Phosphate  of  Iron  (P.  B.) — R  Syrupi  ferri  phosphatis,  P.  B.  f^ij.  Sumatur 
cochleare  parvum  ter  vel  quater  die. 

The  syrup  of  pyrophosphate  of  iron,  made  by  Cooper,  of  Oxford  Street;  Parrish's 
compound  syrup  of  phosphates  of  iron  and  lime,  sometimes  called  chemical  food — an 
acid  solution  containing  in  one  fluidrachm  2£  gr.  phosphate  of  lime,  1  gr.  of  phosphate 
of  iron,  with  traces  of  phosphates  of  soda  and  potassa,  and  free  hydrochloric  and  phos- 
phoric acids — are  very  useful.  The  lactate  of  iron  has  little  solubility  and  little  taste, 
and  is  often  mixed  with  chocolate,  etc. 

26.  Chloride  of  Iron. — R  Tincturae  ferri  perchloridi  fgij  ;  syrupi  zingiberis  ijj  ; 
spiritus  aetheris  nitrici  f gij  ;  aquae  f  25  vij.  Misce.  Sumantur  cochlearia  duo  magna 
bis  die. 

In  erysipelas  and  pyaemia,  in  which  the  perchloride  is  given  in  large  doses,  as  in  f  sjj 
every  three  or  four  hours,  it  passes  through  the  alimentary  canal  and  completely  deodor- 
izes its  contents. 

27.  Iron  with  Quinine. — R  Quiniae  disulphatis  £)j  ;  tincturae  ferri  perchloridi  f  ^jss  ; 
syrupi  aurantii  f  jiv  ;  aquae  f^xiv.    Dose  gj,  or  more,  in  water.  (Parrish.) 

28.  Ammonio-chloride  of  Iron. — R  Ferri  ammonio-chloridi  gr.  xx  ;  tincturae  zingi- 
beris f  3  ij  ;  ammoniae  sesquicarbonatis  J}j  ;  syrupi  f  3  ss;  aquae  destillatae  f^  vss.  Misce. 
Dosis  f      ter  die.    In  debility,  with  acidity  and  flatulence. 

The  writer  finds  this  the  best  preparation  to  allay  the  craving  of  drunkards.  The 
ammonio-chloride  is  not  in  the  P.  B. 

29.  Steel  and  Acid  Mixture. — R  Ferri  sulphatis  gr.  xij  ;  acidi  sulphurici  diluti  fgj  ; 
tincturae  cardamomi  compositae  f  3 ss  ;  infusi  rosae  compositi  fjvss.  Misce,  sumantur 
cochlearia  duo  magna  bis  vel  ter  die.  (Brodie.) 

30.  Steel,  Ammonia,  and  Quassia. — R  Infusi  quassiae  f  ^ss  ;  tincturae  ferri  ammoniati 
f^ss;  ammoniae  sesquicarbonatis  gr.  vj  ;  syrupi  aurantii  f  ^j  ;  aquae  destillatae  f  3  vij. 
Misce,  fiat  haustus,  bis  vel  ter  quotidie  sumendus.    For  hysterical  women.  (Brodie.) 

31.  Iodide  of  Iron. — The  syrup  (P.  B.),  ^jss  in  water  or  ginger  tea,  maybe  given 
thrice,  or  one  of  Blancard's  pills  of  iodide  of  iron  twice,  daily. 

32.  Griffith's  Mixture. — R  Myrrhae  contritas  gj  ;  potassae  carbonatis  gss;  ferri 
sulphatis  gr.  xij;  spiritus  myristicae  f  ^  ss  ;  sacchari  jiv;  aquas  f!|  vss.  Dissolve  the 
sulphate  in  two  ounces  of  water  ;  then  rub  the  other  ingredients  smoothly  together, 
and  add  them.    Dose  f§j  to  f^jss  thrice'daily. 

NUX  VOMICA  AND  STRYCHNIA. 

33.  R  Liquoris  strychniae,  P.  B.  TTLiij  ;  tincturae  zingiberis  Tit*  ;  aquae  fluidunciam. 
Bis  vel  ter  die.  The  strychnia  may  be  gradually  increased  to  10  minims  (=1^grain). 
This  valuable  medicine  may  be  added  to  any  acid  tonic.  Curtis's  syrup  of  iron,  qui- 
nine, and  strychnia  is  of  great  service,  or  the  following  : 

R  Liquoris  strychniae  fluidrachmas  duas  ;  tincturae  ferri  chloridi  fluidrachmas  qua- 
tuor;  quiniae  sulphatis  grana  viginti  quatuor ;  syrupi  zingiberis  ad  fluiduncias  tres. 
bis  vel  ter  die. 

R  Tincturae  nucis  vrtmicae  (P.  B.)  fgj  ;  acidi  nitromuriatici  diluti  f 3  ij  ;  tincturae 
zingiberis  f^ij;  syrupi  fjiij  ;  aquae  f^vss.  Misce.  Dosis  pars  sexta  ter  die.  In 
atonic  dyspepsia  this  is  most  valuable ;  also  in  any  form  of  functional  paralysis  after 
all  known  causes  are  remedied. 
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Nux  vomica  is  the  pleasantest  bitter  possible,  and  may  be  given  alone  or  combined  with 
phosphoric  or  other  acids  or  purgatives. 

Section  II. — Stimulants  and  Nutritives. 

41.  Ammonia. — R  Liquoris  ammonias,  P.  B.,  semidrachmam  ;  mucilaginis  acacia? 
drachmas  sex,  aquas  fluiduncias  sex.  Misce.  Dose,  a  sixth  part  occasionally,  with  an 
equal  quantity  of  water. 

R  Ammonias  sesquicarbonatis  gr.  xx;  spiritus  astheris  sulphurici  f^j;  syrupi  zin- 
giberis  fgiij  ;  aquas  anethi  f^vjss.  Misce.  Dosis  pars  quarta  subinde.  In  syncope, 
hysteria,  ti/mpa.nites,  etc. 

Ammonia  Pills. — R  Ammonias  carbonatis  gr.  v  ;  extract,  gentianas  q.  s.  ut  fiat  pilula. 
To  be  kept  in  a  corked  bottle.    One  or  two  relieve  dyspeptic  flatulence,  palpitation,  etc. 

42.  Chloroform  Mixture. — R  Spiritus  chloroformi  fgj  ;  pulveris  acacias  gj  ;  aquas 
f§vj.    Misce.    Dosis  pars  quarta  subinde. 

Chloroform  Mixture  with  Camphor. — R  Chloroformi  f  gj  ;  camphoras  gr.  xxx  ;  ovi 
vitellum  ;  aqua?  f  £  vj.  Tere  simul,  ut  flat  mistura.  Dosis  f  Jj. — ( United  States  Pharm.) 

43.  Strong  Camphor  Mixture. — R  Camphoras  gr.  xxv ;  amygdalas  dulces  decorticatas 
sex;  sacchari  purificati  £iij;  optime  contere,  dein  adde  gradatim  aquas  menthas  viridis 
f^vijss,  ut  fiat  mistura,  cujus  sumantur  cochlearia  tria  magna  quarta  quaque  hora. 
(Hooper.)    In  hysteric  and  various  nervous  and  spasmodic  affections. 

The  soluble  essence  of  camphor  {not  spirit  of  campbor),  freely  miscible  witb  water, 
may  be  given  in  doses  of  10-30  drops. 

44.  Negus. — Cinnamon,  ginger,  nutmeg,  and  clove3,  of  each,  bruised,  one  scruple, 
white  sugar,  one  ounce,  claret  six  fluid  ounces  (or  port  or  sherry,  and  hot  water,  of 
each,  three  fluid  ounces).  Heat  together  until  boiling  begins,  then  strain.  Dose,  two 
fluid  ounces.    In  collapse,  syncope,  rigors,  etc. 

White  Wine  Whey. — Sberry  or  madeira  a  wineglassful,  hot  milk  half  a  pint ;  boil 
together  till  the  milk  curdles,  then  strain  through  muslin. 

Egg  Wine. — Beat  up  well  with  a  spoonful  of  cold  water  the  yelk  of  a  new-laid  egg. 
Add  to  these  by  degrees  a  glass  of  sherry,  mixed  and  boiled  with  an  equal  part  of  water. 
Add  a  little  nutmeg  and  sugar. 

A  Nightcap. — Dissolve  a  quarter  of  an  ounce  of  isinglass  and  two  lumps  of  sugar  in  a 
small  tumbler  of  boiling  water.  Add  half  a  glass  of  brandy,  a  glass  of  sherry,  or  two 
glasses  of  claret,  and  a  bit  of  nutmeg  or  cinnamon.  A  capital  thing  for  a  patient  who 
is  afraid  of  cholera. 

PREPARATIONS  OP  PLESH  MEAT. 

• 

45.  Essence  of  Beef. — Take  a  pound  of  lean  beef,  free  from  skin,  bone,  and  fat ;  chop 
it  up;  put  it  into  a  large  earthen  jar  with  cover  ;  cement  the  edges  witb  flour  paste  ; 
tie  it  up  tightly  in  a  cloth  ;  plunge  it  into  a  saucepan,  and  let  boil  for  two  hours  ;  pour 
off  the  liquid  essence  from  the  coagulated  muscle  :  let  it  stand  till  cold  ;  skim  off  the 
fat. 

See  communications  by  the  author  to  the  Obst.  Soc.  Trans.,  vol.  iii.  p.  143,  and 
Med.  Times  and  Gaz.,  1861,  vol.  i.  pp.  536,  587,  advocating  the  use  of  this  essence  as  a 
substitute  for  brandy  in  cases  of  debility  and,  nervous  exhaustion.  The  essence  of  beef 
originally  prepared  for  the  writer  from  the  above  formula  by  Brand  is  excellent;  also 
Gillon's  "  Essence  of  Beef,"  etc.  Brand's  "  Concentrated  Beef  Tea"  is  good  where  a 
mild  gelatinous  broth  is  desired.  Liebig's  "  Extract  of  Meat,"  especially  the  South 
American,  is  not  nice  by  itself,  but  good  to' flavor  poor  broth.  These  preparations 
contain  little  albumen,  but  the  extractives  seem  to  act  as  a  stimulant. 

Puree  of  Meat. — Take  any  raw  or  underdone  meat,  chicken  or  mutton  by  preference  ; 
cut  off  skin  and  fat,  pound  it  in  a  mortar  until  it  is  a  paste,  if  raw,  or  a  powder,  if 
cooked.  Diffuse  a  tablespoonful  of  this  through  half  a  pint  of  good  beef  soup,  arid  let 
it  just  boil. 

Meat  Custard. — Take  any  cooked  meat,  or  poultry,  pound  it  to  a  powder,  separate 
sinew,  fibre,  etc. ;  mix  it  with  yelk  of  egg  and  milk,  to  make  a  custard;  flavor  with 
salt  and  a  little  marjoram  ;  gently  cook  it  till  it  sets.  These  are  modes  of  administering 
meats  to  patients  too  feeble  to  masticate. 

Raw  meat  is  both  food  and  medicine  in  cases  of  obstinate  diarrhoea,  especially  of 
infants,  vomiting  of  pregnancy,  and  ulceration  of  intestines  from  fever,  dysentery,  or 
tubercle.  The  meat  may  be  beef  or  mutton,  which  may  be  scraped  so  as  to  get  the 
red  pulp  free  from  sinew,  or  may  be  pounded  into  a  paste.  This  may  be  given  to 
infants  with  a  little  sugar;  to  adults  it  may  be  given  with  pepper  and  salt  in  a  sand- 
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wich,  or  mixed  raw  with  beef-tea,  or  with  warm  gelatinous  broth  and  allowed  to  set  to 
a  jelly,  so  that  it  may  be  eaten  cold.  See  article  by  the  author,  Med.  Times  and  Gaz., 
1870,  vol.  ii.  p.  4.  A  nourishing  juice  may  be  obtained  by  just  covering  scraped  beef 
with  water,  allowing  it  to  stand  for  an  hour  and  then  squeezing  through  muslin  ;  flavor 
with  sugar  or  salt. 

Pancreatized  food  is  very  valuable  for  patients  of  feeble  digestive  power,  and  for 
others  able  to  take  but  little  food.  Sir  William  Roberts's  brochure  should  be  con- 
sulted for  full  details.    He  recommends  the  Liq.  pancreaticus  (Bender). 

Pancreatized  Milk. — To  milk,  Oj,  add  water,  g\,  to  prevent  curdling;  heat  to  about 
140°  F.  ;  add  about  sjij  of  liq.  pancreat.  (it  is  not  of  constant  strength)  and  sod.  bicarb, 
gr.  x  ;  cover  and  put  under  a  cosey  in  a  warm  place  for  1-1$  hours  ;  so  soon  as  a  slight 
bitter  flavor  is  perceived,  boil  for  two  or  three  minutes  to  stop  all  fermentation.  The 
flavor  is  improved  if  the  milk  is  skimmed  and  the  cream  added  after  digestion. 

Pancreatized  Milk-gruel. — Make  a  thick  gruel  of  wheat  flour,  oatmeal,  arrowroot, 
sago,  pearl-barley,  pea,  or  lentil  flour;  whilst  boiling  hot  add  an  equal  quantity  of 
milk  ;  the  temperature  will  be  about  125°  F.  To  each  pint  add  liq.  j ancreat.  ^ij-iij, 
and  sod.  bicarb,  gr.  x.  Treat  as  above.  This,  Roberts  says,  is  the  most  nutritive  pre- 
paration;  it  may  be  used  as  the  basis  of  jelly,  blancmange,  etc.,  suitably  flavored. 

Pancreatized  Beef-tea. — Minced  lean  beef  1  lb.,  water  Oj.,  sod.  bicarb,  gr.  x;  let 
simmer  for  1.}  hours  ;  decant ;  beat  up  the  residue  to  a  pulp  and  add  to  the  bouillon  ;  at 
140°  F.  add  liq.  pancreat.  §j  and  stir;  digest  under  cosey  for  two  hours;  boil,  strain, 
and  season  with  salt:  Very  like  ordinary  beef-tea,  and  containing  nearly  as  much 
peptone  as  milk. 

46.  Phosphorus  is  best  given  as  phosphorized  olive  or  cod-liver  oil.  In  rickets,  and 
after  operations  for  ununited  fracture,  it  well  deserves  a  trial  in  doses  of  y-^th  gr. 
twice  daily,  or  oftener  in  smaller  quantities.  Its  subtle,  poisonous  nature  must,  not  be 
forgotten.  As  an  aphrodisiac,  and  in  neuralgia,  doses  of  even  gr.  f^th  have  been 
given. 

47.  Phosphate  of  lime  is  best  given  in  the  B.  P.  syrup,  ^ss-ij,  in  water,  thrice  daily. 

Section  III. — Astringents. 

61.  For  Colliquative  Diarrhoea,  Ulceration  of  the  Bowels,  in  Fever,  Pyaemia,  Phthisis, 
etc. — R  Cupri  sulpliatis  gr.  iij  ;  pulveris  opii  gr.  jss ;  extracti  glycyrrhizas  q.  s.  ut  fiat 
massa  in  pilulas  vj  dividenda.    Sumat  unam  quartis  horis. 

62.  Gallic  Acid  Mixture. — R  Acidi  gallici  gr.  xl ;  syrupi  f^ij;  aqua?  destillatse 
f  5;viij.  Misce.  Dosis  pars  sexta,  tertia  vel  quarta  quaque  hora.  In  passive  hemor- 
rhage. 

63.  Alum  Mixture  and  Whey. — R  Aluminis  3]  ;  acidi  sulphurici  diluti  f^jss; 
syrupi  f^ss;  infusi  rosa?  f^vijss.  Misce.  Dosis,  pars  sexta  quarta  quaque  hora.  In 
the  same. 

R  Aluminis  gj  ;  lactis  Oj  ;  corticis  limonis  J}j-  Coque  per  quartam  partem  horas,  et 
cola.    To  be  drunk  cold,  ad  libitum. 

64.  Pill  of  Creasote  for  Diarrhoea  and  Vomiting. — R  Creasoti  guttam  ;  saponis  grana 
quatuor.  Fiat  pilula  post  singulas  liquidas  sedes  sumenda.  A  small  quantity  of  opium 
may  be  added  at  discretion. 

65.  Turpentine  as  Astringent  and  Alterative. — R  Oleo  terebinthiniae  f^j  ;  sodae 
bicarbonatis  3  j  ;  mistime  amygdala?  f  ^  viij.  Misce.  A  sixth  part  every  four  hours. 
In  hcematuria  and  other  passive  hemorrhage  also,  in  rheumatic  iritis. 

The  Confectio  Terebinthinice,  P.  B.,  is  a  good  form,  or  the  oil  may  be  given  in  doses 
of  ten  drops  in  a  wineglass  of  cold  water.    Much  used  by  Dr.  Begbie. 

66.  Bismuth  for  Diarrhoea. — This  is  best  given  in  the  dose  of  sixty  grains  of  the 
subnitrate  stirred  in  a  wineglassful  of  milk,  or  water,  every  three  or  four  hours. 

67.  Ergot  as  a  Styptic. — Liquid  extract  TU,xv,  in  a  little  water,  every  three  or  four 
hours;  or  ergotine  gr.  v,  dissolved  in  water,  TTt^,  subcutaneously. 

68.  Lead  Draught. — R  Plumbi  acetatis  gr.  iij;  aceti  destillati  f^ij  ;  liquoris  opii 
THj-x  ;  syrupi  f^j  ;  aqua?  destillata?  fgviij.  Misce  ;  fiat  haustus  quarta  quaque  hora 
sumendus  ad  sex  vices.    In  active  hemorrhage. 

Lead  Pill  with  Opium. — R  Plumbi  acetatis  granum  ;  pulveris  opii  gr.  In  hemor- 
rhage arid  in  colliquative  diarrhoea. 
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Section  IV. — Anodynes  and  Narcotics. 

Medicines  of  this  class  are  given  to  allay  pain,  and  maybe  employed  either  locally 
or  generally.  Among  local  anodynes  we  may  mention  :  carbolic  acid,  hydrocyanic 
acid,  vapor  of  chloroform,  poppy- head  or  belladonna  fomentations,  belladonna  and 
glycerine,  opium  and  morphia,  acetate  of  lead  ointment  and  lotions. 

The  principle  of  combining  several  soothing  medicines  in  one  prescription  is  a  good 
one,  as  our  own  formulae,  published  for  many  years,  amply  testify  ;  and  any  prac- 
titioner who  desires  to  economize  opium,  should  combine  a  lesser  dose  of  it  with  conium, 
henbane,  camphor,  Indian  hemp,  or  some  of  them.  The  popular  narcotic,  chlorodyne, 
which  is  said  to  combine  chloroform,  morphia,  peppermint,  Indian  hemp,  and  prussic 
acid,  shows  the  success  of  this  principle. 

The  liquor  opii  (Battley),  the  solution  of  bimeconate  of  morphia  (Squirf),  the 
Jeremie's  solution  (Savory  and  Moore),  or  the  purified  extract  of  the  P.  B.,  are  pre- 
ferable to  crude  opium  or  its  tincture,  because  they  are  deprived  of  the  rank  odoriferous 
principle,  and  are  less  likely  to  nauseate.  The  deodorized  opium  of  the  U.  S.  Pharm. 
is  a  good  form. 

Conium  and  other  mild  narcotics  have  long  had  a  repute  in  scrofulous  and  cancerous 
ulcers,  and  Mr.  Skey  showed  the  good  effect  of  opium  in  ulcers  of  the  legs,  and  in 
promoting  warmth  of  surface,  and  keeping  up  the  cutaneous  circulation.  But  the 
author  has  seen  this  mode  of  treatment  greatly  abused  in  cases  of  disease  of  the  blood- 
vessels, with  ulceration  and  sloughing.  The  following  was  a  common  remedy  at  the 
Winchester  Hospital  forty-five  years  ago,  in  the  hands  of  Mr.  Charles  Mayo,  for  painful 
ulcers  on  the  legs  of  the  poor,  chronic  rheumatism,  etc. 

81.  Compound  Soothing  Pills. — R  Pulveris  ipecacuanha?  compositi,  extracti  conii, 
sincjulorum  gj.  Misce,  et  divide  in  pilulas  xxiv ;  quarum  sumantur  una  vel  dua? 
subinde. 

83.  Pidvis  Sudorificus  Salinus. — R  Pulveris  ipecacuanhas  compositi  gran  a  quin- 
decim  ;  potassae  nitratis  grana  quindecim  ;  potassae  carbonatis  grana  quinque.  Misce, 
fiat  pulvis,  hora  somni  sumendus  e  cyatho  ptisanae.  For  a  bad  cold.  A  substitute  for 
the  original  pulvis  Doveri. 

84.  Compound  Opiate  Mixtures. — R  Liquoris  opii  sedativi  Tt|,xx  >  spiritus  ammo- 
nia? aromatici,  spiritus  aetheris  nitrici,  singulorum  fgjss  ;  syrupi  f^ij;  misturae  cam- 
phora? f  ^  vss.    Misce.    Dosis,  pars  quarta,  quartis  horis. 

85.  R  Syrupi  papaveris  fgiv;  magnesia?  carbonatis  gss;  spiritus  a?theris  nitrici, 
tinctura?  hyoscyami,  singulorum  f^ij  ;  mistura?  camphora?  f^vij.  Misce.  Do-is,  pars 
sexta  subinde.  To  tranquillize  the  system  after  injuries,  operations,  accouche ments, 
hemorrhage,  violent  mental  excitement,  etc.    (Dr.  Gooch.) 

86.  Stimulating  Narcotic  Draught  for  Delirium  Tremens. — R  Extracti  opii  (Hill) 
gr.  ij,  vel  iij  :  aqua?  ferventis  f^iv;  tere  in  mortario  et  adde  brandy  f^iss  ;  sacchari 
q.  s.  Misce.  The  patient  should  be  allowed  to  sip  this  out  of  the  tumbler  like  a  glass 
of  grog. 

87.  Remedies  which  persuade  Sleep. — Orange-flower  water  is  decidedly  ranked  by  the 
French  among  the  calmants,  and  half  a  wineglassful,  slowly  sipped,  will  often  coax  a 
patient  to  sleep  ;  so  will  valerian,  musk,  castor,  extract  of  lettuce,  cherry -laurel  water  ; 
the  tincture  of  sumbul  in  doses  of  two  drachms,  given  in  a  little  orange-flower  water  ; 
amongst  wines  the  Champagne  and  Burgundy,  or  good  red  Ofner  or  Carlowitz  (some 
fine  white  wines  are  exciting  and  prevent  sleep) ;  amongst  beers,  Guinness's  Dublin 
stout ;  lastly,  the  bromide  of  potassium,  or  chloral,  in  doses  of  10  to  20  grs.  at  bedtime. 

88.  Chloral  Hydrate. — May  be  given  in  doses  of  from  5  to  30  grs.,  but  it  is  best  com- 
bined with  morphia  or  bromide  of  potassium  ;  thus 

R  Chloral  hydratis  grana  decern;  solutionis  morphia?  bimeconatis  (Squire)  TTLv  ; 
aqua?  anethi  fluiduncias  duas.    Fiat  haustus,  hora  somni  sumendus. 

R  Chloral  hydratis,  potassii  bromidi,  singulorum  gr.  x-xx  ;  syfupi  aurantii  giij; 
aqua?  anethi  ^ij.  Misce.  Or  morphia  may  be  given  hypodermically,  to  be  followed 
in  an  hour,  if  sleep  is  not  induced,  by  a  dose  of  chloral. 

89.  Ether  and  Camphor  for  Inhalation. — R  Camphora?  ;  aetheris  ^ss.  Misce. 
A  few  drops  to  be  inlialed  from  a  handkerchief  in  violent  nervous  headache,  neuralgia, 
colic,  uterine  spasms  during  pregnancy,  dysmenorrhcea,  etc. 

90.  Indian  Hemp. — R  Extracti  cannabis  indica?  (Squire)  gr.  iij  ;  manna?  grana  duo- 
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decim.  Misce,  et  divide  in  pilulas  duodecim.  Dose,  one,  two,  or  more.  An  uncertain, 
but  very  often  efficacious,  narcotic  in  sleeplessness,  neuralgia,,  and  other  painful  maladies. 

R  Tincturae  cannabis  indicae  TT^x ;  mucilaginis  f  gj  ;  aquae  f  3  v i j .  Misce,  fiat 
haustus. 

Section  V. — Aperients. 

101.  Calomel. — R  Calomelanos  grana  quatuor;  extracti  coloeynthidis  compositi 
grana  sex.    Fiant  pilulas  duae. 

R  Calomelanos  grana  quinque ;  antimonii  tartarizati  grani  y1^.  Fiat  pilula.  In 
acute  inflammation  with  engorged  liver. 

102.  The  Dose  for  Bilious  Sick  Headache. — R  Calomelanos  granum  unum.  Fiat 
pilula.  To  be  followed  after  an  hour  by  the  juice  of  a  lemon  in  a  tumbler  of  hot  water, 
with  a  little  sugar. 

103.  Black  Draught. — R  Sennae  foliorum  gvj;  zingiberis  concisi  Jss  ;  extracti  gly- 
cyrrhizae  jij;  potassae  carbonatis  jss;  aquae  ferventis  fi§ix.  Post  horas  tres  cola,  et 
adde  spiritus  ammoniae  aioinatici  l^ij;  magnesiae  sulphatis  §j  (yel  potassae  tartratis 
^j)  ;  tincturae  sennas,  tincturae  cardamomi  compositae,  aa  f  5ss.    Dosis,  f.^ss. 

This  draught  is  greatly  improved,  both  in  flavor  and  efhcacy,  by  the  addition  of  a 
few  caraway 'seeds  and  cloves,  one  ounce  of  buckthorn  juice,  one  of  tincture  of  jalap, 
and  six  of  moist  sugar.  It  is  imitated  by  the  Mist.  Sennae  Co.,  P.  B.,  and  is  best 
prepared  on  the  large  scale. 

104.  Red  Draught. — R  Magnesiae  sulphatis  5jij-iv ;  syrupi  zingiberis,  tincturae 
cardamomi  compositae,  singulorum  fgj  ;  infusi  rosae  compositi  fgx.  Misce. 

105.  Haustus  Magnesice  Sulphatis  Acidus. — R  Magnesiae  Sulphatis  jj-Jpv;  syrupi 
aurantii  f  3  i  j  ;  acidi  sulphurici  diluti  TTlx-xx  ;  aqu;c  f^ss-    Misce,  fiat  haustus. 

106.  Haustus  Magnesias  Albus. — R  Magnesiae  sulphatis  ^ij;  magnesia  carbonatis 
J)j  ;  syrupi  zingiberis  fgj;  aquae  menthae  viridis  fgxj.  Misce,  fiat  haustus.  This 
draught  will  often  be  retained  by  the  stomach  when  almost  every  other  is  rejected. 

107.  Rhubarb  Draughts  and  Powders. — R  Pulveris  rhei  gr.  x  ;  sodae  bicarbonatis 
gr.  xx ;  ti lei  lavandulae  TH.  quinque.  Misce,  fiat  pulvis,  e  cochlearibus  duobus  aquae 
sumendus.  This  is  the  most  perfect  combinaticn  of  rhubarb.  The  lavender  hides  its 
flavor  completely. 

108.  Pills  of  Rhubarb  and  Essence  of  Ginger. — R  Rhei  gr.  ivss  ;  essentiae  zingiberis 
fortissimae  q.  s.  ut  fiat  pilula.    A  very  convenient  and  active  pill.    [Dr.  Ferguson.) 

109.  Rhubarb  and  Polychrest  Salt. — R  Pulveris  Rhei,  potassae  sulphatis,  aa  3  j  ; 
pulveris  zingiberis  gj.  Misce.  Dosis,  gr.  x-xl.  A  capital  aperient  for  children.  {Dr. 
Wm.  Fordyce.) 

R  Rhei,  potassae  sulphatis,  aa  9j  ;  spiritus  lavandulae  compositi  f  t^j  ;  aquae  f^j. 
Misce,  fiat  haustus.    A  warm  efficient  purgative. 

110.  Saline  Aperient  Draught. — R  Sodae  polassio-tartratis  £ij  ;  sodae  bicarbonatis 
9j  ;  sacchari  albi  gj.  Fiat  pulvis,  e  cyatho  aquae  sumendus,  cum  cochleari  magno 
succi  limonis,  vel  cum  acidi  citrici  granis  quindecim. 

111.  Epsom  Salts  and  Tartar  Emetic. — R  Magnesiae  sulphatis  gj  ;  antimonii  tar- 
tarizati gr.  j  ;  aquae  menthae  f§x.  Misce;  sumantur  cochlearia  magna  tria  quarta 
quaque  hora.  An  active  nauseating  aperient,  fit  for  robust  persons  threatened  with 
orchitis  or  other  acute  inflammation.    (Sir  A.  Cooper.) 

112.  Saline  Aperients  with  Tonics. — R  Magnesiae  sulphatis  gj  ;  acidi  sulphurici  diluti 
f 3j  ;  ferri  sulphatis  gr.  xv  ;  infusi  gentianae  compositi  f,3*iij  ;  tincturae  aurantii  f^iv  ; 
infusi  rosae  f  3  vj.    Misce.    Dosis  pars  sexta  bis  quotidie. 

Combinations  of  saline  purgatives  with  tonics,  so  as  to  answer  the  double  purpose  of 
draining  congested  abdominal  veins  and  bracing  the  system,  are  of  great  efficacy  in  most 
chronic  comjilainlsy^ 

Sulphate  of  iron  gr.  j,  or  quinine  gr.  ij,  or  tincture  of  nux-vomica  TTtxv>  added  to 
F  105,  answers  the  same  purpose. 

113.  Pulvis  e  quatuor  Salibus,  or  ilGerman  Powder." — R  Sodii  chloridi,  sodae  sul- 
phatis, magnesiae  sulphatis,  potassae  sulphatis,  singulorum  partes  aequales.  Optime  mis- 
ceantur,  et  desiccentur  ante  ignem.  Dosis  gj-ij,  ex  cyatho  aquae  calidae.  An  agreeable 
saline  aperient.  A  grain  of  sulphate  of  iron  or  quinine  may  be  added  to  each  dose,  with 
sugar  or  ginger,  if  agreeable. 
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114.  Carlsbad  Powder. — May  be  imitated  by  substituting  two  dracbms  of  sulphate 
of  soda  for  the  potassio  tartrate  in  F.  110. 

115.  Castor  Oil  Mixture. — There  is  nothing  offensive  in  the  taste  of  castor  oil,  but  it 
is  indigestible,  and  creates  unpleasant  eructations.  People  of  sense  take  it  floated  in 
a  little  brandy,  or  in  an  acid  effervescing  draught.  They  who  want  it  disguised  may 
adopt  the  following  draught  (Parrish) : 

R  Pulveris  gummi  acaciae,  sacchari  albi,  singulorum  3  iij;  olei  menthae  piperitae 
guttas  quatuor;  olei  ricini  f^j.  Rub  the  gum,  sugar,  and  mint  into  a  powder;  add 
about  £vj  of  water,  then  the  castor  oil  by  degrees,  with  a  little  more  gum  or  a  little 
water,  as  may  be  necessary  to  make  a  perfect  emulsion.  Then  add  water  slowly  to 
bring  the  quantity  to  ^iv.    Dose  ^ss-^j. 

116.  Castor  Oil  and  Turpentine  Mixture. — Substitute  half  an  ounce  of  oil  of  turpen- 
tine for  half  of  the  castor  oil  in  the  above. 

117.  Aperient  Electuary. — R  Pulveris  potassae  supertartratis  ^ss;  sulphuris  pra3- 
cipitati  3:1V  ;  confectionis  sennae      ;  syrupi  zingiberis  quantum  satis  sit. 

118.  Pilulce  Catharticae. — R  Aloes  §  ss  ;  pulveris  colocynthidis,  cambo^iae,  aa  ; 
jalapae  31)  ;  saponis  gj  ;  antimonii  tartarizati  J}ss  ;  olei  caryophyllorum  1TLXX-  ^on- 
tunde  simul,  et  divide  in  pilulas  pondere  granorum  quinque.  A  thorough  but  easy 
purge. 

119.  Pilulce  Catharticae  cum  Calomelane. — R  Pilulae  praecedentis  £iv;  calomelanos 
gj.    Misce,  et  divide  in  pilulas  lx. 

120.  Podophyllin. — R  Resinae  podophylli  gr.  ;  sacchari  albi  q.  s.  ut  fiat  pulvis. 
R   Resinae  podophylli  gr.  J-^ ;  extracti  colocynthidis  compositi  gr.  ij  ;  extracti 

hyoscyami  gr.  iv.  Fiant  pilulae  duae.  A  most  efficient  purge,  but  very  griping  to  some 
persons. 

It  is  difficult  to  detect  any  superiority  in  podophyllin  over  good  scammony,  save  that 
the  dose  is  smaller. 

121.  Blue  Pill  and  Colocynth. — R  Pilulae  hydrargyri  £)ss;  extracti  colocynthidis 
compositi  £)ijss.    Misce,  fiant  pilulae  duodecim. 

122.  Sulphate  of  Iron  with  Aloes. — R  Ferri  sulph.  exsic.  gr.  j  vel  ij  ;  ext.  aloes  aq. 
gr.  j.  Fiat  pilula.  In  habitual  constipation,  give  one,  thrice  daily,  after  food ;  of  ten  no 
action  results  for  two  or  three  days ;  so  soon  as  a  loose  motion  results,  one  pill  is  left  off, 
or  If  only  one  is  being  taken,  it  is  required  less  often.  (J.  Kent  Spender.)  This  is  the 
best  treatment  of  constipation. 

123.  Pilules  Aloes  Dilutee. — R  Extracti  aquosi  aloes  Barbadensis,  saponis,  theriacae, 
extracti  glycyrrhizae,  aa  jj.  Solve  leni  calore  in  balneo;  dein  divide  in  pilulas  xlviij. 
Dosis,  una  hora  somni.    A  capital  cccoprotic  aperient,  unloading  the  colon  of  scybala. 

124.  Ipecacuanha  and  Rhubarb  Pills. — R  Pulveris  ipecacuanha?  <jr.  xxiv  ;  pulveris 
rhei  £)iv;  saponis  Qss-    Misce,  et  divide  in  pilulas  xxiv;  quarum  sumatur  una  ter 

die.    A  gentle  aperient  for  piles  and  other  congested  conditions  of  the  intestines. 

125.  Pills  of  Colocynth  and  Pitch. — R  Pilulae  colocynthidis  compositae  gr.  ij  ;  picis 
nigrae  gr.  iij.    Fiat  pilula.    For  persons  affected  with  piles. 

126.  Pills  of  Aloes  and  Sulphuric  Acid. — R  Aloes  Barbadensis  gr.  xxiv;  acidi  sul- 
phurici  fortissimi  guttas  vj.  Misce,  et  divide  in  pilulas  vj  ;  quarum  sumantur  duo 
quarta  quaque  hora.  A  very  powerful  aperient,  that  often  succeeds  when  almost  every- 
thing else  fails.    (Dr.  Dickson.) 

127.  Guaiacum  and  Jalap  Pills. — R  Guaiaci  pulveris  extracti  jalapae,  extracti  hyos- 
cyami, aa  i  cambogiae  gr.  iij.  Misce,  et  divide  in  pilulas  duodecim;  quarum  su- 
mantur una  vel  duae  hora  somni.    An  active  purge,  not  irritating  to  the  rectum. 

128.  Gingerbread  Electuary. — R  Guaiaci  pulveris  3  ij  ;  sulphuris,  rhei  aa  £j  ;  zingi- 
beris 3].  Treacle  quantum  satis  sit  ut  fiat  electuarium.  Dosis,  pars  sexta.  [Sir  C. 
Locock?) 

129.  Guaiacum  Electuary. — R  Pulveris  guaiaci  gij  ;  pulveris  rhei  gss;  sulphuris  3]  ; 
pulveris  myristicae  gss ;  theriacae  quantum  satis  sit  ut  fiat  electuarium.  Dosis,  pars 
sexta  omni  nocte.  In  chronic  rheumatic  diseases.  This  is  commonly  called  the  "Chelsea 
Pensioner." 

130.  Colocynth  with  Henbane  and  Belladonna  Pills. — R  Pilulae  colocynthidis  com- 
positae grana  tria;  extracti  hyoscyami  grana  duo.    Misce,  fiat  pilula. 
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R  Pilulx'  colocynthidia  compositae  grana  xviij  ;  extracti  belladonnas  granum  unum. 
Misce,  et  divide  in  pilulas  sex.  Dosis,  una  hora  somni.  In  piles.  Belladonna  is  too 
powerful  a  medicine  to  be  used  lightly. 

Section  VI. — Alterative,  Saline,  Febrifuge,  and  Specific  Remedies. 

141.  Saline  Draught. — R  Potassae  nitratis  3U  !  s°daa  sesquicarbonatis  J}j ;  syrupi, 
spiritus  aetheris  nitrici,  a  a  f^j  ;    aquae  fg  v.   Misce.    Dosis,  fgjss  quarta  quaque  hora! 

Effervescing  with  Potass. — R  Potassae  bicarbonatis  J}iv;  syrupi  zingiberis  f  ^ij  ; 
aquae  fg.vss.    Dosis,  f  gjss  quarta  quaque  hora,  cum  f  Jss  sucoi  limonum  recentis.  *  ' 

Effervescing  with  Ammonia. — R  Ammoniae  sesquicarbonatis  ^ijss  ;  tincturae  carda- 
momi  compositae  f^sg ;  aquae  fgvss.  Misce.  Dosis,  fjjjss  quarta  quaque  hora,  cura 
cochleari  magno  succi  limonum,  vel  gr.  xv  acidi  citrici.  'in  the  early  stage  of  erysipelas 
and  low  fevers. 

Mindererus  Draught. — R  Liquoris  ammoniae  acetatis  f^ ij  ;  spiritus  aetheris  nitrici 
fjss;  misturae  camphorae  fluiduncias  quinque  cum  semisse.  JVIisce.  Dosis,  pars  quarta 
quaque  hora. 

Carbonate  of  Ammonia. — R  Ammoniae  carbonatis  Jss  ;  spiritus  aetheris  nitrici  fziij  ; 
misturae  acaciae  f^iij  ;  misturae  camphorae  f^vij.  Misce.  Dosis,  fgiss  tertia  vel  quarta 
quaque  hora. 

Borax. — R  Sodae  biboratis  5jj  ;  sodae  carbonatis  sss ;  potassae  nitratis  ^ss.  Misce  et 
divide  in  pulveres  sex  ;  quorum  sumatur  unus  ter  die  e  cyatho  aquae   In  lithic  deposits. 

142  Phosphate  of  Soda.— $  Sodae  phosphatis  ziij.  Fiat  pulvis,  mane  sumendus  e 
cyatho  aquae.    As  an  aperient  when  the  urine  is  red. 

143.  Lithia  Draught. — R  Lithiae  citratis  grana  quinque  ;  aqua? destillatae  fluiduncias 
duas.  Misce.  Ter  die  sumendus.  A  bottle  daily  of  Blake's  Lithia  water  is  probably 
the  best  f  n-m  of  this  anli-lithic  and  anti-podagric  remedy. 

144.  Calomel  and  Opium.  Pill. — R  Calomelanos  gr.  j-ij  ;  pulveris  opii  gr.  £  :  ex- 
tracti glycyrrhizae  quantum  sufficiat  at  fiat  pilula,  quartis — sextis  horis  sumenda.  To 

mercurialize  the  system  in  acute  peritonitis.  — 

145.  Calomel  and  Opium  with  Antimony. — R  Calomelanos  gr.  j-ij  ;  pulveris  opii  gr. 
\-h ;  antimonii  tartarizati  gr.  T\~i  ;  extracti  glycyrrhizae  quantum  satis  sit  ut  fiat 
pilula.  This  formula  mray  be  used  when  there  is  a  considerable  amount  of  sthenic  in- 
flammation. 

146.  Alterative  Pill  and  Powder. — R  Pilulae  hydrargyri  granum  dimidium  ;  extracti 
hyoscyami  gr.  ij.    Misce,  fiat  pilula,  bis  vel  ter  die  sumenda. 

Alterative  Powder. — R  Hydrargyri  cum  creta  gr.  ij  ;  pulveris  rhei  gr.  v;  sacchari 
J)ss;  pulveris  cinnamomi  gr.  v.  Misce,  fiat  pulvis,  omni  nocte  sumendus.  As  a  gentle 
alterative  in  chronic  diseases,  when  the  secretion  of  bile  and  urine  is  scanty. 

147.  Plummer's  Pill. — R  Sulphureti  aurati  antimonii,  calomelanos,  aa  zij;  tere 
simul  donee  bene  misceantur,  dein  adde  pulveris  resin 83  guaiaci  ziv  ;  balsami  copaiba? 
q.  s.  ut  fiat  massa  pilularis  ex  cujus  singulis  drachmis  formentur  pilulae  xij. 

148.  Tartar  Emetic. — R  Antimonii  tartarizati  granum  ;  aquae  destillatae  fluidun- 
ciam.    Sumatur  cochleare  parvum  quarta  quaque  hora. 

149.  Colchicum  and  Magnesia. — R  Vini  colchici  f  5  ij  ;  liquoris  magnesiae  carbonatis 
f^jss;  misturae  camphoric  f^ivss.  Misce;  sumanlur  cochlearia  duo  quarta  quaque 
hora. 

150.  White  Purgative  Draught  with  Colchicum . — R  Aceti  colchici  f  zj  ;  magnesiae 
sulphatis  zij;  magnesiae  carbonatis  £)j  ;  syrupi  zingiberis  fzj  ;  aquae  anethi  fzx. 
Misce.    (Sir  C.  Scudamore.) 

151.  Antilithic  Pill. — R  Extracti  colchici  acetici,  hydrargyri  cum  creta  aa  gr.  j  ; 
extracti  colocynthidis  compositi  gr.  ij.  Misce,  fiat  pilula,  omni  nocte  sumenda. 
(Brodie.) 

152.  Sir  A.  Cooper's  Prescription  for  Chronic  Gout  and  Rheumatism . — R  Potassae 
bicarbonatis  2ss;  tincturae  aurantii  f  zij  ;  decocti  aloes  compositi  f^vij.  Misce; 
sumatur  cyathus  vinarius  omni  mani. 

153.  Sir  A.  Cooper's  Prescription  for  Cancer. — R  Ammoniae  carbonatis  gr.  v;  sodae 
carbonatis  zss;  tincturae  calumbae  f  !jj  |  infusi  gentianae  compositi  f  ^jss.  Misce,  fiat 
haustus,  bis  die  sumendus. 
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154.  Antacid  and  Carminative  Mixture. — R  Ammoniae  carbonatis  ^ss;  potass® 
bicarbonatis  gjss  ;  aquae  destillatae  f^  vijss  Dosis,  f  1|  iss  bis  die.  For  adults  laboring 
under  rheumatism,  dyspepsia,  acidity,  and  turbid  urine.  To  be  taken  after  breakfast 
and  at  bedtime. 

155.  Liquor  Potasses  Mixtures — R  Liquoris  potassae  fgiij;  aquae  destillatae  f^x. 
Misce  ;  sumatur  pars  sexta  ter  die  post  cibum. 

R  Liquoris  potassae,  tincturae  gentianae,  syrupi  zingiberis,  spiritus  aetberis  nitrici, 
aa  fgiij;  aquae  destillatae  f^vjss.  Misce;  sumatur  pars  sexta  bis  vel  ter  die  post 
cibum. 

156  Bismuth  (see  F.  66) — R  Bismuthi  nitratis,  sodae  bicarbonatis,  slngulorum  ; 
pulveris  tragacanthae  compositi  gr.  v  ;  pulveris  zingiberis  gr.  v.  Misce,  fiat  pulvis, 
bora  post  cibum  sumendus  ter  die.  In  all  cases  of  acidity,  flatulence,  and  irritable 
stomach,  combinations  of  bismuth  and  alkali  are  most  valuable;  but  in  less  doses  than 
twenty  grains  of  bismuth  is  worthless.  Five  minims  of  prussic  acid,  P.  B.,  may  be 
added  to  each  dose  if  there  is  much  pain. 

157.  Prussic  Add  Mixture. — R  Acidi  hydrocyanici  diluti  Tfl,iv  ;  potassae  bicarbo- 
natis gr.  x;  aquae  f^ss.  Misce,  fiat  haustus,  bis  die  sumendus.  In  cases  of  irritable 
acid  stomach. 

158.  Antilithic  Powder. — R  Magnesia?  gr.  v'j  ;  potassae  bicarbonatis  gr.  xij  ;  potassae 
tartratis  gr.  xv.  Misce  ;  fiat  pulvis,  omni  vespere  sumendus  e  cyatho  parvo  aquae. 
(Brodie.) 

159.  Sarsaparilla  and  Nitric  Acid. — R  Decocti  sarsae  compositi  f§iv;  acidi  nitrici 
diluti  TTLx-xx  ;  tincturae  hyoscyami  f  sjss.    Misce  ;  fiat  haustus,  ter  die  sumendus. 

The  old-fashioned  decoction  of  sarsaparilla,  freshly  made,  and  taken  in  doses  of  at 
least  a  pint  daily,  is  far  better  than  the  concentrated  extracts.  It  is  an  excellent  seda- 
tive, nutritive,  and  diaphoretic;  patients  should  stay  indoors  and  keep  warm  whilst 
taking  it. 

160.  Alkaline  Infusion  of  Sarsaparilla. — R  Sarsaparilla?  radicis  concisae  et  contusae 
^ij;  radicis  glycyrrhizae  concisae  ^ij;  liquoris  potassae  TTL^l— l>c ;  aquae  destillatae 
ferventis  f^x;  tincturae  cardamom!  compositae  f^iij.  Macera  per  horas  viginti 
quatuor,  et  cola.    Sumatur  totum  quotidic.  (Brodie.) 

162.  Corrosive  Sublimate  Pills. — R  Hydrargyri  sublimati  cofrosivi,  ammoniac  hydro- 
chloratis,  aa  gr.  j;  aquae  destillatae  guttam  ;  micae  panis  quantum  satis  sit  ut  Qant 
pilulae  xij,  quarum  sumatur  una  ter  die.    (Sir  B.  Brodie.) 

Mr.  Liebreich  gives  corrosive  sublimate  in  chronic  disease  of  the  eye,  in  one  daily- 
dose  of  gr.    after  dinner. 

163.  Corrosive  Sublimate  and  Ba rk  for  Children. — R  Hy^drargyri  sublimati  corrosivi 
gr.  j  ;  tincturae  cinchonae  (vel  tincturae  rhei)  gij.  Solve.  Dosis,  f^j  ter  die  ex  aqua. 
To  be  taken  after  meals.    (Sir  A.  Cooper.) 

164.  Corrosive  Sublimate  and  Steel. — R  Hydrargyri  sublimati  corrosivi  grana  duo  ; 
tincturae  ferri  sesquichloridi  fluidunciam.  Solve.  Dosis,  minima  quindecim  ter  die,  e 
cyatho  aquae  vel  decocti  hordei,  vel  sarsae,  vel  cerevisiae,  vel  sweetwort. 

165.  Iodides  of  Potassium  and  Mercury. — R  Potassii  iodidi  grana  quadraginta;  hy- 
drargyri corrosivi  sublimati  granum  unum  ;  syrupi  aurantii  fluid rachmas  sex  ;  aquae 
ad  fluiduncias  octo.  Dosis,  semiuncia  ter  die,  e  cyatho  aquae.  Half  a  drachm  of  the 
syrup  of  iodide  of  iron,  or  fifteen  minims  of  the  liquid  extract  of  bark,  may  be  added 
to  each  dose. 

166.  Combinations  of  Mercury  with  Tonics. — R  Pilulae  hydrargyri  J^ij  ;  ferri  sul- 
phatis  exsiccati  ;  extracti  opii  gr.  v.  Misce,  et  divide  in  pilulas  xx  ;  quarum  suman- 
tur  duae  hora  somni  et  una  mane.  (Bumstead.) 

R.  Hydrargyri  cum  creta  i^ij  ;  quiniae  disulphatis  ;  manna?  quantum  satis  sit  ut 
fiat  massa  in  pilulas  xx  dividenda.  (Ibid.). 

167.  Other  Antisyphilitic,  Antistrumous,  and  Absorbefacient  Remedies.  —  Certain 
remedies  which  seem  to  have  the  power  of  causing  atrophy  of  morbid  cell-growth  are 
of  use  alike  in  chronic  inflammation,  thickening,  chronic  rheumatism,  some  ulcers, 
scrofula,  and  some  tumors,  especially  of  bone  and  fibrous  tissue.  They  are,  1,  mercury, 
F.  162, 165,  etc. ;  2,  liquor  potassae,  F.  16  and  155  ;  3,  certain  salts  of  potash  and  soda,  as 
the  chlorate;  4,  certain  salts  of  ammonia,  as  the  carbonate,  chloride,  and  nitrate,  F. 
141,  178;  5,  compounds  of  iodine,  F.  169  et  seq.;  6,  the  analogous  compounds  of  bro- 
mine; 7,  certain  other  metals,  as  gold  and  platinum.   The  writer  advises  that  in  obsti- 
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stmate  syphilis,  in  nervous  diseases,  epilepsy,  tumors,  etc.,  these  remedies  be  given 
perseveringly  in  alternation  or  conjunction  with  some  nutrient  or  tonic.  Thus  of 
a  grain  of  the  chloride  of  gold  and  sodium,  in  a  pill  (with  a  glass  of  sarsaparilla)  thrice 
daily ;  or  a  drachm  of  iodide  of  potassium,  a  drachm  of  bromide,  and  a  drachm  of 
chloride  of  ammonium,  to  a  winebottle  of  distilled  water,  which  the  patient  should 
take  in  a  week  in  divided  doses. 

168.  Chlorate  of  Potash  may  be  used  as  a  lotion  in  the  proportion  of  gr.  80  to  an 
ounce  of  glycerine  and  three  ounces  of  water.  It  may  also  be  made  into  lozenges 
(P.  B.).  As  an  internal  remedy  the  dose  is  10  to  30  grains  in  solution.  Or  a  mixture 
may  be  made  of  two  drachms  chlorate  of  potash,  half  a  drachm  dilute  hydrochloric 
acid,  three  of  syrup,  and  six  ounces  of  water.  Dose,  a  sixth  part  everv  four  hours.  In 
ulcerative  stomatitis  and  all  foul  ulcerations  of  the  mouth;  also  in  sore' throat. 

169.  Iodine  Mixture. — R  Liq.  iodinii  TTL  v-xv,  syr.  aurant.  3 j  — i i j ,  aq.  anethi  ^j-iij, 

170.  Iodine  Ointment  (see  B.  P.). 

171.  Iodine  Paint. — It  is  composed  of  iodine  with  half  its  weight  of  iodide  of  potas- 
sium, rubbed  together  with  enough  spirits  of  wine  to  make  it  of  the  consistence  of 
paint.     Used  as  a  strong  discutient  for  bubo,  diseased  joints,  etc. 

172  Iodine  Lotion— &  Tincturse  iodinii,  P.  B.,  ;  aquae  destillatse  Oj.  Misce.  For 
scrofulous  ulcers,  fistulce,  and  washing  out  cavities. 

173.  Rubefacient  Solution  of  Iodine. — R  Iodinii  giv  ;  potassii  iodidi  3*j  ;  aqua?  de- 
stillatae  f  3"  vij.    Misce.    To  touch  very  indolent  sores. 

174.  Caustic  Solution  of  Iodine. — R  Iodinii,  potassii  iodidi,  aii  gj ;  aqua?  destillatae 
f  3"  ij.    Misce.    To  destroy  weak  granulations,  ragged  edges  of  sores,  etc. 

175.  Iodine  Bath. — Should  contain,  for  children,  half  a  grain  of  iodine  to  each  quart 
of  warm  water  ;  and,  for  adults,  one  drachm  to  twenty-five  gallons.  The  body  may  be 
immersed  ten  minutes.  (The  Effects  of  Iodine  in  Scrofulous  Diseases,  by  Lugol,  trans- 
lated by  O'Shaughnessy.    London,  1831.) 

176.  Iodide  of  Potassium  with  Bitters. — R  Potassii  iodidi  ;  infusi  gentianae  com- 
positi  (vel  decocti  cinchona?)  f^  vss;  tincturae  aurantii  f^ij.  Misce.  Dosis,  pars  sexta 
ter  die. 

177.  Iodide  of  Potassium  with  Alkali. — R  Potassii  iodidi  gr.  xij  ;  potassae  bicarbo- 
natis  3'j  i  (tWliquoris  potassae  f^ij) ;  syrupi  fgss  ;  aquae  f|  vss.  Misce.  Dosis,  f5j 
bis  die. 

178.  Nitrate  and  Muriate  of  Ammonia. — R  Ammoniae  muriatis  3  ij  ;  aquae  destillatae 
1*3  viij.  '  Misce.    Sumat  partem  quartam  ter  die.    (Sir  J.  Watson.) 

R  Ammoniae  nitratis  gss  ;  aquae  f  3*  vss  ;  syrupi  aurantii  fgiv.  Misce.  Sumat 
cochlearia  duo  ampla  ter  die.    (Dr.  Egaa.)    In  rheumatism  and  secondary  syphilis. 

179.  De  Valtrmihi's  Solution  of  Arsenic. — R  Liquoris  arsenici  hydrochlorici,  P.  B., 
H\xl ;  aquae  destillatae  f  3  xxiv.  This  quantity  will  fill  a  winebottle,  and  the  dose  is  a 
wineglass  three  times  a  day  at  meal-times. 

180.  Fowler's  Solution. — R  Liquoris  arsenicalis  (Fowled  P.  B.)  TTLxl ;  aquae  destil- 
latae fluiduncias  xxiv.    Dose  as  the  last.1 

181.  Donovan's  Solution. — A  compound  of  arsenic,  mercury,  and  iodine.  Dose 

1T|_x-xxx. 

Section  VII. — Emetics. 

191.  Relaxing  Emetics. — R  Antimonii  tartarizati  gr.  iij  ;  aquae  destillatae  fSiij. 
Misce. 

R  Antimonii  tartarizati  gr.  j  ;  ipecacuanha?  ^j.  Misce,  fiat  pulvis.  To  cut  short 
croup  and  acute  bronchitis  of  children,  the  emetic  should  be  given  in  small  doses  and 
repeated  frequently  till  it  takes  effect.    To  be  mixed  in  a  wineglass  of  water. 

1  Arsenic  "  should  never  be  given  when  there  is  any  feverishness  ;  never  on  an  empty  stomach  . .  .  The  first 
effect  to  be  looked  for  is  an  itching  or  smarting  of  the  conjunctiva,  and  swelling  and  puffiness  of  the  lower 
eyelid  ;  upon  which  the  dose  should  be  reduced  ...  If  the  conjunctiva  continue  much  inflamed,  the  dose 
should  be  again  reduced  .  .  .  The  arsenical  course  should  be  continued  for  as  many  months  after  the  disappear- 
ance of  the  skin  disease  as  it  had  existed  years  before."    (Hunt,  "Diseases  of  the  Skin."    London  1847.) 
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192.  Warm  Emetic. — R  Pulveris  ipecacuanha,  ammonias  carbonatis,  aii  J}j ;  spiritus 
lavandulffi  compositi  TTLx  ;  aquas  fgj.  Misce,  fiat  haustus.  Bibat  a3gar  postea  infusi 
anthemidis  tepidi  octarium.    hi  the  incipient  stage  of  erysipelas,  fever,  etc. 

193.  Mustard  Emetic. — R  Farinas  sinapis  vulgaris  cochleare  magnum  ;  aqua?  tepid* 
octarium.  Misce. 

194.  Zinc  Emetic. — R  Zinci  sulphatis  Qij  ;  aquas  f^ij.    Misce,  fiat  haustus. 

Section  VIII. — Gargles. 

201.  Cooling  and  Sialagogue  Gargles  for  Acute  Inflammation. — R  Oxymellis  unciam  j 
acidi  hydrochlorici  diluti  TTlxxx  ;  aqua?  rosas  f  3jj  ;  aquas  purse  f§vj.  Misce. 

R  Potassas  chloratis  gj  ;  decocti  hordei  uncias  decern.  Misce. 
R  Boracis      ;  mellis       ;  aquas  rosas  fijj  ;  aquas  fjvj.  Misce. 

202.  Soothing  Gargle. — R  Extracti  papaveris  drachmam  ;  boracis  drachmam  ;  aquas 
ferventis  fluiduncias  octo.  Misce. 

Glycerine  is  a  capital  soothing  application,  in  diphtheria,  etc.,  either  painted  on 
with  a  camel 's-hair  pencil,  or  in  combination  with  either  of  the  above  gargles.  (See 
F.  272.) 

203.  Vegetable  Astringent  Gargles. — Tinct.  gallas,  or  tinct  catechu,  f  ?ss,  aq.  ad  Oss. 
Tannin  Gargle. — R  Tanning);   spiritus  astheris  sulphurici  fsjiij;   misturas  cam- 
phoric f^vss.    Misce.    For  salivation,  spongy  gums,  relaxed  throat,  etc. 

204.  Mineral  Astringent  Gargles. — R  Aluminis  ;  acidi  sulphurici  diluti  IT^xx 
vel  mel.  pur.  giij  ;  decocti  cinchonas  vel  aquas  f^iij- 

R  Zinci  chloridi  gr.  x  ;  aquas  f^viij.  Misce.  It  is  convenient  to  give  the  patient 
packets  of  20  grains  of  sulphate  of  zinc,  and  let  him  dissolve  one  in  a  tumbler  or'  water 
to  make  a  gargle  when  required. 

205.  Creasote  Gargle. — R  Creasoti  guttas  xx  ;  aquas  f^viij.  Agita  simul  donee 
solutum  fuerit  creosoton. 

Carbolic  Acid  Gargle. — R  Acidi  carbolici  gr.  xvj  ;  aquas  fluiduncias  octo.  Misce. 

Antiseptic  Gargle. — R  Liquoris  sodas  chlorinatas  f  3  iv  {vel  liquoris  potassas  perman- 
ganatis  f  §ss);  aquas  destillatas  f^iij.  Misce.  A  tablespoonful  to  be  mixed  with  a  glass 
of  warm  brandy  and  water,  to  be  used  as  a  gargle. 

206.  Stimulating  Gargles. — R  Tincturas  capsici  f^ij ;  oxymellis  f  ^ss;  aquas  f  5  vijss. 
Misce. 

R  Tincturas  pyrethri  fgiij  ;  aquas  ^viij.  Misce. 

207.  Corrosive  Sublimate  Gargle. — R  Hydrargyri  sublimati  corrosivi  gr.  ij  ;  acidi 
hydrochlorici  diluti  f  3 j  ;  mellis      ;  aquas  destillatas      viij.  Misce. 

Section  IX. — Enemata  and  Suppositories. 

211.  Nutrient  Enemata  are  usually  made  of  beef-tea  and  the  yolk  of  an  egg,  often 
with  a  little  brandy  ;  but  pancreatized  milk-gruel  (p.  vi)  is  probably  the  best  material. 
Sansom  (Lancet,  1881)  recommended  the  employment  of  defibrinated  blood,  either 
fresh,  or  dried  and  dissolved. 

The  rectum  must  be  first  cleared  of  feces  by  an  enema.  The  nutrient  enemata  should 
not  exceed  three  or  four  ounces,  given  every  three  or  four  hours.  The  rectum  should 
be  gently  washed  out  with  a  small  cold  water  enema  twice  or  thrice  daily  to  prevent 
decomposition  of  retained  injection.  This  washing  out  with  water  relieves  the  thirst 
of  which  patients  thus  fed  complain  so  much.  Irritation  of  the  rectum  often  soon 
supervenes,  so  that  injections  are  not  retained;  for  a  time  it  may  be  combated  by  the 
addition  of  a  few  drops  of  liq.  opii  sed.  to  each  injection.  Warmth  and  absolute  rest 
are  important  •adjuncts  in  rectal  feeding. 

Suppositories  of  digested  meat  have  been  suggested  by  Spencer,  of  York. 

Opiate  Enema. — R  Unboiled  starch      ;  laudanum  f  3  ss.    Misce.    (P.  B.) 

Opiate  Siippository . — R  Pulveris  opii  gr.  j-ij  ;  sevi — 1.  e.,  tallow,  gr.  xx.  Misce. 

213.  Turpentine  Enema. — R  Olei  terebinthinas  f^j;  vitelli  ovi  (vel  mucilaginis 
acacias)  quantum  satis  sit.   Tere  simul,  et  adde  decocti  hordei,  vel  decocti  avenas,  f^xix 

214.  Castor  Oil  Enema. — R  Olei  ricini  f^iij;  potassas  carbonatis  gr.  xv  ;  saponis 
:jj  ;  aquas  ferventis  octarium.    Tere  simul  donee  bene  misceantur. 

216.  Purgative  Enemata. — R  Magnesias  sulphatis  ^  ij  ;  decocti  avenas  octarium. 
Misce. 
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R  Fellis  bovini  inspissati  ^ss;  saponis  ;  aquae  ferventis  octarium.  Good  for 
dissolving  scybala. 

Half  an  ounce  of  senna  leaves  infused  in  a  pint  of  boiling  water,  till  cool  enough, 
forms  a  most  effective  clyster. 

217.  Enemata  for  destroying  Ascarides. — R  Aloes,  saponis,  a  a  ^j  i  aquae  octarium, 
vel  infusi  quassia  octarium.  One  part  of  dilute  citrine  ointment  with  twelve  of  cocoa 
butter,  placed  within  the  sphincter,  is  a  capital  remedy.  Suppositories  of  tannic  acid 
(P.  B.)  are  good.  , 

Section  X. — Lotions. 

231.  Spirit  Lotion. — R  Spiritus  vini  rectificati  f  gj  ;  aquaef^xv.  Misce. 

232.  Goulard's  Lotion.  The  liquor  plumbi  subacetatis  dilutus,  P.  B.,  is  a  modern 
form  of  this,  and  contains  a  quarter  of  an  ounce  each  of  "Goulard's  extract"  (Liq. 
plumb,  diacct.)  and  of  rectified  spirit  to  the  pint. 

233.  Nitrate  of  Lead. — R  Plumbi  nitratis  drachmam ;  aquae  destillatae  octarium. 
Fiat  lotio.    A  capital  deodorizing  lotion  for  ulcers,  cancers,  etc.    (Dr.  Ogier  Ward.) 

234.  Zinc  Lotion. — R  Zinci  sulphatis  grana  xx  ;  aquae  octarium.  Misce. 

235.  Acetate  of  Zinc  Lotion. — R  Liquoris  plumbi  diacetatis  f^ss;  zinci  sulphatis 
^ss;  aquae  destillatae  octarium  dimidium. 

Acetate  of  Zinc  with  Creasote  Lotion. — R  Plumbi  acetatis,  zinci  sulphatis,  aa  j^ss; 
creasoti  guttam  unam.  Tere  simul  ut  fiat  pulvis,  in  aquae  octario  dimidio  solvendus  ut 
fiat  lotio.  A  convenient  and  excellent  astringent,  corrective  of  fetor  in  otorrhoea  and 
other  fetid  discharges. 

236.  Ijotion  of  Chloride  of  Ammonium. — R  Ammonia?  hydmchloratis  3j  ;  acidi 
acetici  diluti,  spiritus  catnphorae,  aa  f  3  ss  ;  misturae  camphora?  f  3"  xv.  Misce.  A  dis- 
cutient ;  much  like  the  excellent  lotion  of  Raspail. 

237.  Nitric  Acid  Lotion. — R  Rosa?  petalorum  J}j  ;  aquae  ferventis  f  3*  viij;  acidi 
nitrici  diluti  fsjijss.    Misce,  et  cola  post  horam.    To  clean  foul  ulcers. 

238.  Opiate  Lotion. — R  Pulveris  opii  ^ss;  aquae  destillatae  ferventis  f%  viij  ;  macera 
per  horas  duas,  et  cola.    For  irritable  sores,  phagedcena,  etc. 

239.  Poppy  Lotion. — R  Extracti  papaveris  3  ij  ;  aqua?  ferventis  f  3"  iv.  Misce.  The 
addition  of  a.  drachm  of  borax  forms  a  capital  lotion  for  itching  eruptions. 

240.  Conium  Lotion. — R  Extracti  conii  gj  ;  aquae  destillatae  f  3"  iij  ;  tere  simul,  et 
macera  per  horas  difas  ;  dein  cola.    For  painful  sores. 

241.  Belladonna  Lotion. — R  Extracti  belladonna?  3j  ;  aqua?  f  3*  i v.    Misce,  et  cola. 

242.  Arsenical  Lotion. — R  Liquoris  arsenicalis  f^j  ;  aqua?  destillatae  f^j.  Misce. 
In  onychia. 

243.  Black  Wash. — R  Calomelanos  3];  mucilaginis  acacia?  f^ss;  liquoris  calcis 
f  3"  vss.  Misce. 

244.  Yellow  Wash. — R  Hydrargyri  sublimati  corrosivi  gr.  vj-xij  ;  liquoris  calcis 
fgvj.  Misce. 

245.  Chloride  of  Zinc  Lotion. — R  Zinci  chloridi  grana  octo  ;  aquae  destillatae  f^  viij. 
Misce.    The  best  lotion  for  cancer  of  the  womb. 

Mem. — The  "  liquor  zinci  chloridi  P.  B."  is  strongly  impregnated  with  chlorine. 

246.  Iron  Lotion. — R  Ferri  sulphatis  gr.  viij  ;  aquae  destillatae  f^  viij.  Misce.  See 
Mr.  Vincent's  "  Observations  "  for  the  use  of  this  lotion  in  piles. 

Lotions  of  the  chloride  of  iron  may  be  made  by  adding  two  fluid  drachms  of  tinc- 
ture of  steel  to  lour  ounces  of  water.  A  concentrated  solution  of  sulphate  of  iron  was 
much  recommended  by  Velpeau  in  erysipelas.  The  citrate  of  iron,  in  the  proportion 
of  five  grains  to  the  ounce,  is  a  favorite  lotion  of  Ricord's  in  phagedaenic  sores. 

247.  Alum  Lotion  and  Bath. — R  Aluminis  gj  ;  aquae  destillatae  octarium.  Misce. 

For  an  alum  bath,  for  leucorrhcea,  prolapsus  uteri,  etc.,  add  a  tablespoonful  of  pow- 
dered alum  to  enough  cold  or  tepid  water  to  make  a  hip-bath  ;  it  should  be  injected  by 
means  of  an  India-rubber  syringe  [Higginson's). 

248.  Blue  Lotion. — R  Cupri  sulphatis  gr.  viij  ;  aqua?  f  3*  viij.  Misce.  Often  used 
with  an  equal  part  of  opiate  lotion,  for  phagedcenic  sores,  etc. 


958 


APPENDIX  OF  FORMULAE. 


249.  Tannin  Lotion. — R  Acidi  tannici  3SS ;  spiritus  rectificati  f^j  ;  aquae  destillata? 
f^iv.  Misce. 

Catechu  and  Oahbark  Lotions. — R  Catechu  gj  ;  aquae  ferventis  fgviij.  Maceia  per 
lioram,  et  cola. 

R:  Corticis  quercus  3"  ij  ;  aqua?  ferventis  octarium  ;  coque  ad  consumptioneni  dimidii, 
et  cola. 

250.  Borax  Lotion. — R  Boracis  gj ;  aquas  destillatae  f  3  viij.  Misce. 

251.  Lotion  of  Friar's  Balsam. — R  Tinct.benzoinico.^j;  aquae  3*  ij.    Misce.  For 

chronic  eczema. 

252.  Benzoin  Lotion. — R  Benzoini  £j  ;  spiritus  rectificati  3  x.  Add  of  this  tincture 
3j  to  distilled  water  3"  vj.    For  eczema,  chafing,  heat,  etc.  (Squire.) 

253.  Solution  of  Nitrate  of  Silver  with  Ether ,  for  swabbing  the  throat,  is  made  by 
dissolving  20  grains  of  crystallized  nitrate  in  one  drachm  of  water,  and  adding  one 
ounce  of  spirit  of  nitric  or  sulphuric  ether. 

URETHRAL  INJECTIONS. 

254.  Nitrate  of  Silver. — R  Argenti  n i tratis  (cryst.)  gr.  ij  ;  aquae  destillatae  f  3  viij. 
Misce.  (Ricord.) 

N.B.  Nitrate  of  silver  for  solutions  ought  to  be  crystallized,  and  of  a  pure  white 
color,  not  darkened  by  exposure  to  light  or  contact  with  organic  matter. 

255.  Sulphate  of  Zinc. — R   Zinci  sulphatis  gr.  viij  ;  aquae  destillatae  f  3  viij.  Misce. 

256.  Acetate  of  Zinc. — R  Zinci  sulphatis  gr.  v;  liquoris  plumbi  diacetatis  fgssi 
aquae  rosae  f^iv.    Misce,  fiat  injectio. 

257.  Acetate  of  Copper. — R  Cupri  sulphatis  gr.  v;  liq.  plumb,  diacet.  fgss  ;  aq. 
rosae  f^iv.    Misce,  fiat  injectio. 

258.  Ammonio-sulphate  of  Copper. — R  Liq.  cupri  ammonio-sulphatis  TTLxx  ;  tinct. 
opii  fgss  ;  aq.  rosae  f^iv.    Misce,  fiat  lotio. 

259.  Sulphate  of  Zinc  with  Opium. — R  Pulveris  opii  ^ss;  aquae  ferventis  octarium 
dimidium ;  macera  per  horas  duas,  dein  cola  et  adde  zinci  sulphatis  ^ss. 

250.  Sulpho-carbolate  of  Zinc. — R  Zinci  sulpho-carbolatis  gr.  j-ij  ;  aquae  destillatae 
unciam.  Misce. 

261.  Carbolic  Acid. — R  Acidi  carbolici  granum  ;  aquae  fluidunQias  ij— i v.  Misce. 

262.  Collyria  or  Eye  Lotions. — R  Zinci  sulphatis  gr.  j  ;  vel  aluminis  gr.  j  ;  vel  cupri 
sulphatis  gr.  J;  vel  argenti  nitratis  gr.  j  ;  vel  zinci  acetatis  gr.  j  ;  vel  liq.  plumbi  diace- 
tatis Tit v  ;  aquae  destillatae  fgj.  Misce. 

One  part  of  good  brandy  to  six  of  water  makes  an  admirable  collyrium  for  most 
cases. 

263.  Corrosive  Sublimate  Collyrium. — R  Hydrargyri  sublimati  corrosivi  gr.  j  ;  aquae 
destillatae  f  3*  viij.    Misce.  (Mackenzie.) 

264.  Opiate  Collyrium. — R  Zinci  sulphatis  gr.  xij  (vel  liquoris  plumbi  diacetatis 
fsjss);  liquoris  opii  sedativi  f  3 ij  ;  aquae  destillatae  1*3" xij.  Misce. 

265.  Stimulating  Liniments. — R  Liquoris  ammoniae  f  3 j  ;  linimenti  camphorae  (vel 
linimenti  camphorae  compositi)  f  3*j.    Misce,  fiat  linimentum. 

R  Tincturae  capsici  f  3  s> ;  linimenti  saponis  f  3* ss.  Misce. 

266.  Chilblain  Liniment. — R  Tincturae  cantharidis  fjiij  ;  linimentis  saponis  fgix. 
Misce,  fiat  linimentum.  (Wardrop.) 

267.  Opiate  Liniment. — R  Tincturae  opii  f  3" ss  ;  linimenti  saponis  f  3*j.  Misce. 

268.  Belladonna  and  Glycerine. — R  Extracti  belladonna?,  glycerini,  aa  Misce. 

269.  Anodyne  and  Camphor  Liniment. — R  Camphorae  ^ij  ;  spiritus  rectificati  3 ij ; 
glycerini  Sj.    A  capital  soothing  rubefacient  for  chronic  rheumatism  and  neuralgia. 

270.  Mercurial  Liniment. — R  Unguenti  hydrargyri  fortioris,  adipis,  aa  3  iv  ;  cam- 
phorae 3"j  ;  spiritus  rectificati  fj|j  ;  liquoris  ammoniae  f^iv.  Misce. 

271.  Croton  Oil  Embrocation.— R  Olei  tiglii  guttas  xxx  ;  linimenti  saponis  fgss. 
Misce. 
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272.  Bismuth  and  Glycerine  Liniment. — R  Bismuthi  trisnitratis  in  pulverem  sub- 
tilissimum  redacti  semiunciam  ;  glycerine  quantum  satis  sit  ut  fiat  linimentum. 

273.  Tannin  with  Glycerine. — R  Glycerine  Jjxv  ;  tannin  ijiij.  Misce.  In  vaginitis. 
If  diluted  icith  twice  the  quantity  of  glycerine,  it  may  be  used  as  an  injection  in  gleet,  and 
as  an  application  in  suppurative  conjunctivitis. 

Glycerine  may  be  combined  with  tincture  of  iodine,  creasote,  borax,  and  almost  any 
other  liquid.  The  solid  glycerate  of  starch  is  a  capital  basis  for  ointments,  and  may  be 
substituted  for  lard  or  other  fat.  It  is  more  penetrating  and  dries  less;  and  is  a  con- 
venient medium  for  calomel,  red  precipitate,  and  other  mercurial  salts. 

274.  Glycerate  of  Starch. — Heat  together  6  parts  by  weight  of  starch  and  30  of  gly- 
cerine, in  a  porcelain  vessel,  over  a  water  bath,  stirring  till  the  starch  is  completely 
gelatinized.  Another  formula  is  85  parts  of  glycerine,  5  of  starch,  and  10  of  water. 
The  result  ought  to  be  transparent,  gelatinous,  and  soft. 

275.  Carbolic  Oil. — g.  Acidi  carbolici  gr.  xlviij  ;  olei  olivae  3  iv.  Misce. 

277.  Antiseptic  materials. — We  must  carefully  distinguish  between  truly  antiseptic 
substances  which  prevent  fermentative  processes  by  destroying  germs  or  by  inhibiting 
their  development,  and  deodorizing  substances  which  absorb  fresh  gases  or  substitute 
one  smell  for  another.  The  latter  are  useful  when  foul  smells  are  present,  but  their 
presence  is  rarely  excusable. 

Carbolic  acid  is  best  kept  as  a  syrupy  fluid,  formed  by  adding  one-twentieth  of  its 
weight  of  water  to  the  crystallized  acid,  or  the  crystals  may  be  melted  by  heat  and  the 
fluid  acid  measured.  Lotions  are  used  of  1  part  in  20  and  1  in  40;  they  should  be  per- 
fectly clear;  turbidity  or  undissolved  drops  mean  impurity  or  excess  of  the  acid,  in 
either  case  a  very  irritant  application.  Carbolic  oil  is  used  1  part  in  5  for  foul  ulcers, 
1  in  10  for  dressing  about  the  anus,  penis,  etc.,  and  1  in  20  for  catheters.  These  solu- 
tions may  be  made  with  glycerine.  The  lotions  are  much  more  effective.  Carbolic 
gauze  is  too  well  known  to  need  description. 

Perchloride  of  mercury  is  the  most  powerful  antiseptic  at  our  disposal.  Solutions  of 
strength  1  in  500,  and  1  in  2000  are  commonly  employed  ;  instruments  must  not  be 
placed  in  them.  Sublimated  wool  [h  per  cent.,  glycerine  5  per  cent.)  has  been  used  by 
V.  Brims ;  gauze  also  was  tried,  but  proved  very  irritant;  Lister  suggested  combining 
the  perchloride  with  the  albumen  of  horse's  blood  serum  as  less  irritant,  but  the  serum 
sublimate  gauze  has  given  way  to  alembroth  wool  and  gauze,  also  introduced  by 
Lister.  Sal  alembroth  is  the  Arabic  name  of  a  double  chloride  of  ammonium  and 
mercury. 

Salicylic  Acid  lotion  is  a  saturated  solution  :  an  ointment  is  made  with  paraffin  (2 
parts)  and  vaseline  (1  part)  as  a  basis  of  strength  varying  from  1  in  30  to  1  in  8  :  a 
cream  made  by  adding  salicylic  acid  to  glycerine  till  the  consistence  of  cream  is  reached 
is  very  useful  in  preventing  carbolic  eczema.    Salicylic  wool  is  made  3-10  per  cent. 

Boracic  lotion  is  a  saturated  solution  ;  boracic  lint  is  steeped  in  a  saturated  boiling 
solution  of  the  acid  and  then  dried  ;  the  ointment  is  made  like  the  salicylic  of  strength 
1  in  5:  in  dusting  powders,  boracic  acid      ad  3*j  is  very  useful. 

Chloride  of  zinc  lotion  contains  20-40  grains  to  the  ounce,  and  is  used  for  sponging 
septic  wounds — e.  g.,  sinuses  after  they  have  been  sharpspooned.  Even  the  stronger 
solution  does  not  prevent  primary  union,  and  it  certainly  delays  putrefaction. 

Eucalyptus  gauze  is  used  in  place  of  carbolic  diluted  with  ol.  olivaa;  it  has  been  tried 
as  a  dressing. 

Thymol  lotion,  a  saturated  solution. 

Acetate  of  Alumina  lotion  2\  per  cent. 

Sulphurous  Acid  lotion  varies  from  equal  parts  of  the  acid  (B.  P.)  and  water  down- 
ward. 

Permanganate  of  potash  to  be  efficient  should  be  of  the  strength  5  per  cent.  (gr.  j. 
ad  SJ)- 

lodoform  is  used  chiefly  in  crystals  or  powder;  the  former  always  when  any  large 
surface  is  to  be  dusted.    Iodoform  wool  is  not  commonly  used  in  England. 

Section  XI. — Poultices. 

N.B.  Before  applying  any  poultice,  it  is  well  to  smear  the  skin  with  glycerine  in 
order  to  prevent  particles  from  sticking. 

The  impermeable  spongio-piline  is  a  good  and  clean  substitute  for  poultices;  and. 
like  them  may  be  made  the  means  of  applying  carbolic  acid,  creasote,  opium,  etc. 

Fomentations  may  be  made  by  steeping  flannel  (3  or  4  layers  thick)  orspongio  piline 
in  boiling  opiate  or  belladonna  lotion,  F.  238,  etc.,  and  wringing  it  as  dry  as  possible 
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in  a  coarse  towel  or  special  wringer;  they  should  be  applied  as  hot  as  can  be  borne 
and  covered  with  oiled  silk,  cotton-wool,  and  a  silk  handkerchief.  They  are  much 
cleaner  than  poultices  and  are  always  to  be  preferred  in  cases  of  wounds.  Fomenta- 
tions of  boracic  lint  are  a  valuable  antiseptic  dressing. 

281.  Bran  Poultice. — Make  a  linen  or  flannel  bag  of  the  size  requisite  to  cover  the 
part  affected,  and  fill  it  loosely  with  bran.  Pour  boiling  water  on  this  till  it  is  thor- 
oughly moistened,  and  wring  it  dry  in  a  coarse  towel;  apply  as  soon  as  it  is  cool 
enough. 

282.  Bread  Poultice  consists  of  bread  crumb,  without  lumps,  steeped  in  boiling  water 
and  spread  thickly  on  linen.  It  does  not  retain  heat  well,  and  should  not  be  applied  to 
raw  surfaces. 

285.  Mustard  Poultice. — Is  best  made  by  mixing  flour  of  mustard  with  warm  (not 
boiling)  water.    Rigollot's  mustard  leaves,  or  charta  sinapis,  P.  B.,  are  very  convenient. 

286.  Opiate  Poultice. — Poultices  medicated  with  conium,  or  belladonna,  or  poppy, 
may  be  easily  made  by  adding  some  of  the  extract  to  the  bread  poultice. 

Scald  a  basin  ;  pour  into  it  sufficient  boiling  water  for  the  poultice,  and  scatter  the 
meal  into  this  with  the  left  hand  whilst  whipping  the  water  briskly  with  a  spatula  in 
the  right;  continue  until  the  mass  is  smooth,  coherent,  and  no  longer  sticky.  Then 
spread  it  (about  a  quarter  of  an  inch  thick)  on  soft  linen  of  sufficient  size. 

288.  Charcoal  Poultice  is  made  by  stirring  an  ounce  or  more  of  powdered  wood 
charcoal  into  a  linseed  meal  poultice.  Sometimes  placed  on  a  colotomy  "wound,  but 
an  oakum  fomentation  is  better. 

Section  XII. — Ointments. 

N.B.  The  glycerate  of  starch,  F.  274,  or  glycerine  pure,  or  the  benzoated  lard,  or  a 
compound  of  wax  and  olive  oil,  P.B.,  or  vaseline  may  be  substituted  for  adeps  in  most 
of  the  following  ointments  with  benefit. 

301.  Scott's  Ointment. — ^  Unguenti  hydrargyri  fortioris,  cerati  saponis,  aa  §j  ; 
camphorce  pulverizatse  gj.  Misce. 

302.  Tartar  Emetic  Ointment. — Antimonii  potassio-tartratis  ;  adipis  Jjj. 
Misce. 

303  Ointment  for  Piles. — Pulveris  gallae  ;  liquoris  plumbi  diacetatis  TH,xv  ; 
adipis  Jjj.  Misce. 

R  Pulveris  opii  ^ ss  j  liquoris  plumbi  diacetatis  guttas  x ;  adipis  ^ss.  Misce. 
The  suppositorium  piumbi  compositnm,  P.B.,  is  a  useful  form. 

304.  Creasote  Ointment. — Creasoti  guttas  quadraginta  ;  unguenti  resinae,  adipis, 
singulorum  unciam.  Misce. 

305.  Carbolic  Acid  Ointment. — ty.  Acidi  carbolici  gr.  x-xxx  ;  adipis  benzoati  unciam. 
Misce.    See  Carbolic  Oil,  F.  275. 

306.  Carbolic  Acid  Putty  is  made  with  liquefied  carbolic  acid  2  drachms;  linseed  oil 
1  oz. ;  prepared  chalk  4  oz.  well  mixed. 

307.  Peruvian  Balsam  Ointment. — I£  Bal-ami  Peruviani  ;  unguenti  cetacei  ^j. 
Misce. 

This  and  the  two  foregoing,  like  the  old  elemi  ointment,  are  good  stimulating  applica- 
tions to  indolent  and  sloughing  ulcers;  but  the  creasote  ointment  is  the  best.  It  is  good 
also  for  piles. 

308.  Chalk  Ointment. — Cretae  preparatte  §j  ;  olei  olivse  ^iij  ;  adipis  ^ss.  Misce. 

For  burns,  excoriations  with  acrid  discharge,  etc. 

309.  Bismuth  Ointment. — R  Bismuthi  nitratis  3 ij  ;  adipis  §vj.  Misce.  A  capital 
ointment  for  excoriations  and  irritable  sores. 

310.  Magnesia  Ointment. — R  Magnesia;  carbonatis       ;  adipis  ^j.    Misce.  [Mr. 

Partridge.) 

311.  Ointments  for  the  Eyelids. — R  Unguenti  citrini  (hydrargyri  nitratis)  jss; 
adipis  f^ss.    Solve  leni  calore. 

R  Liquoris  plumbi  diacetatis  guttas  x;  morphia?  acetatis  gr.  iv  ;  calomelanos  gr.  x  ; 
adipis  !§ss.  Misce. 
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312.  Ointment  of  Aitrate  of  Silver. — R  Argenti  nitratis  gr.  iv  ;  adipis  bene  loti  ^ss. 
Misce. 

313.  Calomel  Ointment. — R  Calomelanos  gij;  adipis  £vij.  Misce.  In  chancre, 
condylomata,  etc. 

314.  Ointment  of  Mercury  with  Opium. — R  Unguenti  bydrargyri  fortioris  unciam  ; 
extracti  opii  grana  quadraginta.    Misce.    For  painful  nodes. 

N.B.  Extract  of  belladonna  may  be  substituted  for  or  combined  with  the  above. 

315.  Green,  or  Verdigris  Ointment  (Pharm.  Ed.). — R  Cupri  acetatis  5jj  ;  cerati 
resinae  5  j.    Misce.    For  flabby  ulcers,  warts,  indolent  eruptions,  etc. 

316.  Goulard's  or  Compound  Lead  Cerate. — R  Liquoris  plumbi  diaeetatis  f^iij; 
ceras  Jivj  olei  olivae  octarium  dimidiurn  ;  camphorae  ^ss.  Melt  the  wax,  and  add 
gradually  to  it  the  oil,  in  which  the  camphor  has  been  previously  dissolved;  as  they 
cool,  add  the  liquor  plumbi,  stirring  continually  till  well  mixed. 

317.  Red  Precipitate  Ointment. — R  Hydrargyri  nitrico-oxidi  optime  pulverizati, 
3j  ;  adipis  Jj.  Misce. 

318.  Chloroform  Ointment. — ri  Chloroform  1  part ;  lard  2  ;  blend  quickly  by  tritura- 
tion.   (Squire.)    In  itching,  as  pruritus  ani,  etc. 

Section  XIII. — Miscellaneous  Prescriptions  for  Various  Surgical 

Diseases. 

331.  Remedies  for  Vomiting. — In  case  of  obstinate  vomiting,  the  stomach  should 
receive  for  a  few  hours  nothing  but  water  by  teaspoonfuls,  or  small  lumps  of  ice,  and 
the  patrent  should  be  fed  by  enema.  The  remedies  known  by  experience  10  have  most 
effect  in  checking  vomiting  are:  Hydrocyanic  acid,  a  drop  of  creasote  in  a  pill,  one- 
tenth  of  a  grain  of  strychnine  in  a  pill,  bismuth  in  a  large  dose,  and  the  while  draught 
of  carbonate  and  sulphate  of  magnesia.  The  food  most  easily  kept  down  is  cold 
chicken  broth  by  spoonfuls,  or  iced  soda  and  milk. 

332.  Arnica. — R  Tincturae  arnicaj  ^j.  Dose,  TTLxv-xxx.  In  nervous  headache, 
tinnitus  aurium,  and  as  a  local  application  for  muscular  stiffness  after  bruises.  Dr. 
Garrod  thinks  that  the  effect  of  arnica  in  causing  absorption  of  a  bruise  is  precisely  that 
of  the  spirit  contained  in  it,  and  no  more. 

334.  Remedies  for  Toothache. — R  Mastiches  !jj ;  spiritus  rectiflcati  (vel  Eau  de 
Colog?ie)  .f.jss.  Solve.  Cotton  imbued  with  this  forms  a  good  temporary  plug  for  a 
carious  tooth.  The  same  purpose  is  answered  by  a  solution  of  gum  copal  in  ether,  or  by 
collodion,  or  by  a  solution  of  gutta-percha,  in  chloroform.    See  Tomes 's  Lectures. 

JEthcreal  Tincture  of  Tannin. — Acidi  tannici  ;  mastiches  3  j ;  actheris  sulphurici 
Misce. 

Camphor  with  Chloroform. — B.  Camphor 88  Zj  ;  chloroform  ^ss. 

Pure  carbolic  acid,  liquefied  by  warmth  or  the  addition  of  a  little  warm  water,  care- 
fully applied  on  a  morsel  of  wool. 

Cocaine,  4  per  cent.,  introduced  into  the  cavity. 

These  are  excellent  applications  for  the  cavity  of  a  tooth  or  an  exposed  nerve. 

To  make  a  Metallic  Amalgam  or  Cement  to  Jill  Decayed  Teeth. — Rub  together  in  a 
mortar  some  silver,  reduced  to  a  fine  powder  by  filing  or  by  precipitation,  with  a  few 
globules  of  mercury.  When  well  mixed  into  a  paste,  knead  it  well  with  the  finders, 
and  squeeze  out  any  superfluous  mercury.  Then,  the  cavity  of  the  tooth  having  been 
properly  scraped  and  dried,  fill  it  with  the  amalgam,  making  the  surface  of  the  metal 
smooth' and  even  with  that  of  the  tooth.  The  patient  must  be  desired  not  to  use  the 
teeth  for  some  hours,  till  the  amalgam  has  become  hard. 

Stopping  of  Oxide  and  Chloride  of  Zinc— "For  temporary  fillings,  the  various  pre- 
parations of  zinc  oxychloride  are  exceedingly  useful.  Zinc  oxide  is  mixed  with  a 
strong  solution  of  zinc  chloride  into  a  thick  paste,  which  alter  the  lapse  of  a  short  time 
becomes  perfectly  hard."1 — Tomes. 

Gut 'ta- Per cha  Filling  — "  Gutta-percha,  with  which  some  mineral  substance,  such  as 
powdered  silver  or  glass,  has  been  incorporated,  makes  a  good  temporary  filling,  capable 
of  lasting  for  s<>me  months.  A  piece  of  suitable  size  must  be  taken  and  warmed  over  a 
spirit-lamp  till  the  mass  is  softened.  The  cavity  having  been  dried,  the  heated  gutta- 
percha is  introduced.    It  must  not  be  too  hot,  but  it  must  be  sufficiently  warm  for  the 
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surface  to  be  a  little  sticky,  so  that  it  may  adhere  to  the  surface  of  the  cavity.  To 
secure  its  adhesion,  a  good  plan  is  to  mop  out  the  cavity  with  chloroform  after 
drying  it." 

"  Of  all  temporary  fillings,"  says  Mr.  Tomes,  "  the  preparations  of  gutta-percha  are 
the  most  reliable,  and  where  it  is  protected  from  the  wear  of  mastication  it  is  exceed- 
ingly durable." 

325.  Demulcents  for  Gonorrhoea. — The  best  of  these  is  weak  mutton  broth,  taken  in 
great  abundance.  Besides  these,  the  Liq.  Potassse  mixture  F.  155,  and  F.  156  without 
the  bismuth. 

336.  Copaiba. — The  best  way  of  taking  this  is  to  swallow  two  or  three  gelatine  cap- 
sules before  a  meal  or  at  bedtime.  Or  twenty  drops  of  copaiba  may  be  made  into  an 
emulsion  with  half  a  drachm  of  Liq.  Potassse  and  an  ounce  and  a  half  of  water. 

Cubebs  should  be  taken  in  a  large  dose,  one  to  two  drachms,  for  two  or  three  days 
only.    F.  110  should  be  taken  every  morning  during  its  administration. 

Copaiba  TV^x,  pulv.  cubebis  gr.  xx.   Make  into  a  bolus  and  swallow  in  wafer  paper. 

337.  Steel  Mixture  for  Gleet. — Take  of  tincture  of  perchloride  of  iron  three  drachms, 
spirit  of  nitrous  ether  six  drachms,  tincture  of  cantharides  half  a  drachm,  water  to 
eight  ounces.    A  sixth  part  to  be  taken  twice  a  day. 

338  and  339.  Uva  Ursi  and  Buchu  are  best  administered  as  infusions,  to  be  taken  ad 
libitum.    Both  are  of  use  in  chronic  catarrh  of  the  bladder. 

340.  Collodion,  P.  B.,  is  made  by  dissolving  1  part  of  gun-cotton  in  3  of  rectified 
ether  and  1  of  alcohol.  To  make  it  flexible,  add  to  an  ounce  of  collodion  20  minims  of 
Canada  balsam,  and  three  of  castor  oil. — Squire 

Richardson's  Styptic  Colloid  is  made  by  saturating  alcohol  with  tannin,  then  adding 
ether  and  gun-cotton. 

341.  Mustard  Bath. — Put  £  pound  of  mustard  into  a  leg-bath  ;  J  pound  into  a  hip- 
bath ;  and  1  pound  into  an  entire  bath.  The  water  at  98°.  This  is  an  admirable  diffu- 
sive stimulant  and  remedy  for  internal  congestion. 
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ABDOMEN,  surgery  of,  596 
wounds  of,  606 
with  protrusion  of  viscera,  608 
treatment,  608 
Abdominal  muscles,  rupture  of,  605 
viscera,  lacerations  of,  605 
diagnosis,  605 
treatment,  607 
Abscess,  acute,  formation  and  course,  75 
symptoms  of,  76 
terminations  of,  78 
alveolar,  536 
areolar,  826 

of  Bartholin's  gland,  109 

of  bone,  283 

of  breast,  acute,  828 

chronic,  828 
cerebral,  causes  of,  455 

diagnosis  of,  457 

mode  of  death  from,  457 

morbid  anatomy  of,  456 

seats  of,  456 

symptoms  of,  456 

treatment  of,  457 
chronic,  causes  of,  78 

symptoms  of,  78 

terminations  of,  79 

treatment  of,  78 
cold,  78,  475 

diagnosis  of,  from  aneurism,  386 

of  gall-bladder,  698 

of  hip-joint,  343 

ischio-rectal,  725 

intracranial,  455 

of  kidney,  687 

labial,  823 

of  liver,  696 

lumbar,  475 

of  spleen,  700 

of  testis,  811 

of  thyroid  gland,  576 

of  tongue,  544 

of  tonsil,  550 

orbital,  495,  506 

perinephric,  689 

periphlebitic,  408 

postpharyngeal,  479 

prostatic,  767 

psoas,  475 

treatment  of,  479 
pyemic,  161 
scrofulous,  91 
spinal,  475 

diagnosis  of,  476 


Abscess,  spinal,  treatment  of,  479 
strumous,  treatment  of,  81 
thecal,  481 

treatment  of,  antiseptic,  80,  81 

by  aspiration,  81 
counter-opening  in,  79 
drainage  of,  80 
incision  of,  80 

conditions  necessitating,  79 
Hilton's  method,  79 
urethral,  105 
urinary,  764 
Acupressure,  361 
Acupuncture,  868 
Addison's  keloid,  215 
Adenoma  and  adeno-sarcoma,  139 

of  breast,  829 
Air  in  veins,  404,  931 
Air-passages,  foreign  bodies  in,  561 
diagnosis  of,  561 
treatment  of,  562,  563 
Albuminoid  disease,  83 
Albuminuria,  747 
Alopecia,  syphilitic,  114 
Amputation  for  burns,  194 
chronic  joint  disease,  327 
compound  fracture,  237 
simple  fracture,  234 
spreading  traumatic  gangrene,  155 
vicious  union,  243 
indications  for,  901 
methods  ofj  906, 
circular,  906 

combined  flap  and  circular,  626 
flap,  907 

modified  circular,  626 
oval,  626 

by  racquet-incision,  626 
mortality  after,  902 
of  arm,  Old 
of  breast,  836 
of  forearm,  916 
of  leg,  923 
of  lower  limb,  919 
of  penis  800 
of  scrotum,  225 
of  thigh,  927 
of  upper  limb,  912-918 
performance  of,  905 
Pirogoff's,  922 
preparations  for,  904 
primary,  902 
principles  of,  903 
secondary,  902 
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Amputation,  supra-condyloid,  926 
Syme's,  922 
Teale's  method  of,  911 
through  ankle-joint,  922 
Anaemia,  41 

accompanying  lymphadenoma,  134 
a  cause  of  inflammation,  41,  47 
symptoms  and  results  of,  41 
treatment  of,  43 
Anaesthetics,  administration  of,  849 
after-effects  of,  853 
asphyxia  during,  851 
cardiac  syncope  from,  852 
causes  of  death  from,  851 
contraindications,  853 
history  of,  843 
local,  854 
uses  of,  853 
Aneurism  by  anastomosis,  378 
causes  of,  381 

embolism,  382 

injury,  381 

strain,  382 

syphilis,  383 
cirsoid,  377 
complications  of,  385 
contents  of  sac,  379 
cure  of,  spontaneous,  384,  385 
definition  of,  378 
diagnosis  of,  386 

from  abscess,  386,  387 

pulsating  sarcoma,  386 

tumors,  386 
diffused,  385 

symptoms  of,  385 

diagnosis  of,  387 
dissecting,  374,  379 
fusiform,  378 

gangrene  after  compression   by  Es- 
march's  bandage,  392 

in  diffused  form,  385,  386 

after  ligature,  395 
hernial,  379 

iliac,  treated  by  Lister's  tourniquet, 

389 

intra-thoracic,  384 

distal  ligature  for,  395 
introduction  of  foreign   bodies  into 

sac,  397 
miliary,  379 
morbid  anatomy  of,  379 
of  aorta,  385 

treatment  by  Lister's  tourniquet, 
394 

introduction  of  wire  into  sac,  397 

of  lower  limb,  treated  by  Carte's  tour- 
niquet, 388 

popliteal,  treatment  by  flexion,  393 

predisposing  pathological  conditions, 
380,  381 

prognosis  of,  387 

rupture  of,  signs  of,  384,  385 

saccular,  378 

spontaneous,  379 

structure  of  sac,  379 

subclavian,  treatment  of,  388,  396 


Aneurism,  suppuration  in,  385 
symptoms  of,  383 
terminations  of,  384 
traumatic,  235,  378,  379 
treatment  of,  387 

by  amputation,  396 
by  compression,  388 
digital,  390 
distal,  391 
instrumental,  388 
mode  of  cure  by,  390 
proximal,  388 

with  Esmarch's  bandage,  391 
by  diet,  387 
by  electrolysis,  396 
by  flexion, '393 
general,  387 
by  ice,  398 

by  injection  of  coagulants,  398 

of  ergotin,  398 
by  introduction  of  foreign  bodies, 
397 

by  ligature,  376  ;  see  Ligature 

local";  388 
#      by  manipulation,  396 
true,  378 

varicose  [see  Aneurismal  varix),  373 
Angina  Luduvici,  153 
Angioma,  129,  135,  398 
Ankle,  dislocations  of,  313 

fractures  about,  275 
Ankylo-blepharon,  496 
Ankylosis,  336 

diagnosis  between  fibrous  and  osseous, 
336 

treatment  of,  337,  338 
Anthrax,  208 

varieties,  209 

oedema,  209 
Antiseptics,  meaning  of,  36 
Antiseptic  operations,  173 

substances,  37,  38 

surgery  in  warfare,  190 

treatment  of  abscess,  80,  82 
of  compound  fracture,  239 
of  wounds,  62,  66 
Antrum,  diseases  of,  531 
Anus,  artificial,  681 

after  strangulated  hernia,  619 

treatment  of,  682 

cancer  of,  738 

fissure  and  ulcer  of,  724 

imperforate,  722 
Arnold's  splint,  275 
Arrow  wounds,  192 
Arsenic  in  lymphadenoma,  135 
Arsenical  paste  in  cancer,  147 
Arteries,  atheroma  of,  374,  376 

changes  in,  causing  gangrene,  86 

compression  of,  355,  363 
in  inflammation,  64 

contusions  of,  351 

degeneration,  amyloid,  83,  374 
calcareous,  374 
fatty,  374 

division  of,  complete,  352 
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Arteries,  division  of,  partial,  352 

hemorrhage  from,  arrest  of,  natural, 

354 

by  surgical  means,  357-366 
inflammation  of,  374;  see  Arteritis 
injuries  of,  351 
laceration  of,  354 

ligature  of,  82,  357,  366,  857 ;  see  Li- 
gature 
obstruction  of,  42,  43 

a  cause  of  gangrene,  86 
retraction  of,  352 
terminal,  42 
thrombosis  of,  86 
wounds  of,  351 

with  fractures,  234-239 
(Special) 

aorta,  dissecting  aneurism  of,  378 
axillary  ruptured  in  attempt  to  reduce 

dislocated  shoulder,  300 
brachial,  wounds  of,  252 
carotid,  ligature  of  cirsoid  aneurism, 
378 

compression  of  all  accessible,  rules  for, 

355,  356  % 
iliac,  wounds  of,  260 
intercostal,  wounds  of,  258 
internal  carotid,  wounds  of,  438 
middle  meningeal,  wounds  of,  437 

treatment,  442 
of  hand,  acupressure  of,  361 
tibial  calcification  of,  374 
Arteriotomy,  865 
Arteritis,  acute,  374 
chronic,  375 

causes  of,  375 
effects  of,  375 
deformans,  376 
syphilitic,  376 
Arthritis,  315 
acute,  322 
•  suppurative,  322 
causes  of,  318 
chronic,  osteal,  318 
synovial,  316 

diagnosis  from  synovitis,  335 
fungus,'318,  325 
gouty,  327 
infective,  319 
of  nervous  origin,  319 
rheumatic,  acute,  322,  328 

chronic,  329 

partial,  331 

pathological   changes  in, 
329 

progressive,  330 
treatment,  332 
syphilitic,  319 
'traumatic,  318 
tubercular,  chronic,  317-325 

pathology  of,  317 

position  of  joints  in,  324 

symptoms  of,  322,  324 

terminations  of,  325 

treatment  of,  325-327 
varieties  of,  315 


I  Arthropathy,  accompanying  parahsis,  333 
locomotor  ataxy,  332 
morbid  anatomy  and  pathology,  333 
Ascites,  diagnosis  of,  from  ovarian  cyst, 
707 

Ascitic  fluid,  characters  of,  707 
Asphyxia  during  anaesthesia,  851 
Aspirator,  use  of,  in  abscess,  81 
Astragalus,  dislocations  of,  314 

fracture  of,  276 
Atheroma,  375 

influence  of,  on  aneurism,  380 
Atresia  vagina?,  822 
Atrophj7  of  bone,  277 


BACILLI,  40 
of  glanders  and  farcy,  103 
of  leprosy,  102 
of  septicaemia,  157 
of  splenic  fever,  208 
of  tuberculosis,  95 

entry  into  body,  97 
in  caries,  280 
in  milk,  96 

modes  of  spread  in  body,  96 
Bacteria,  35,  40 

action  of,  upon  the  bod)',  40 

attenuation  of,  40 

characters  of,  34 

classification  of,  40 

conditions  of  life  of,  35 

distribution  of,  in  nature,  38 

in  spreading  traumatic  gangrene,  154 

methods  of  checking  growth  of,  36 

mode  of  entry  into  body,  39 

mutability  of,  40 

non-pathogenic,  39 

pathogenic,  39,  41 

relation  of,  to  body,  39 
Bacterium  termo,  37,  157 
Bandages,  857 

capelline,  862 

•for  arm,  860 

for  axilla,  861 

for  finger,  859 

for  foot,  860 

for  forearm,  860 

for  groin,  861 

for  hand,  860 

for  head  and  neck,  862 

for  knee,  860 

for  leg,  860 

materials  for,  857 

for  trunk,  862 

four-tailed,  863 

many-tailed,  864 

shawl-cap,  862 

suspensory,  864 

for  thigh,  861 

T-banclage,  864 
Barbadoes  leg,  223 

treatment  of,  225 
Bedsores,  83,  90 

prevention  and  treatment  of,  91 
Belladonna  in  inflammation,  65 
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Biceps,  dislocation  of  lon^  head  of,  219 
Bladder,  aspiration  of,  773 
aspirator,  787 
atony  of,  777 
cancer  of,  781 
foreign  bodies  in,  775 
hemorrhage  from,  748 
inflammation  of,  acute,  777 

chronic,  778 
injection  of,  779 
irritable,  776 
paralysis  of,  777 
rectal  puncture,  773 
rupture  of,  775 

in  fractured  pelvis,  200 
sarcoma  of,  781 
stone  in,  781 

etiology  of,  781 

sounding  for,  783 

symptoms,  783 

treatment,  784 

varieties,  782 
tumors  of,  779 

symptoms,  780 

treatment,  780 

villous,  779 
wounds  of,  774 
Blood,  extravasation  of;  see  Extravasation 
state  of,  in  fever,  58 
state  of,  in  snake-bite,  198 
Blood-cysts,  136,  148 

Bloodletting,  general,  in  inflammation,  63 

local,  in  inflammation,  64 
Bloodvessels,  erosion  of,  by  abscess,  78,  82 
Boils,  204,  211 
causes  of,  211 
treatment,  211 
Bone,  abscess  of,  283 

arrest  of  growth  of,  277 

atrophy  of,  277 

caries  of,  278,  279,  285 

deformities  of,  rickety,  287 

hypertrophy  of,  277 

inflammation  of,  277 

injuries  of,  227 

necrosis  of,  277,  283 

neuralgia  of,  277 

sclerosis  of,  278 

syphilitic  disease  of,  114,  116 

in  infants,  120 
transplantation  of,  231 
tumors  of,  289,  290 
ulceration  of,  278 
Boracic  acid  as  an  antiseptic,  38,  69 

dressings,  176 
Bougies,  oesophageal,  passage  of,  555 
rectal,  736 
urethral,  758 
Bow-knee,  484,  485 
Brain,  compression  of,  433 

mode  of  death  from,  435 
efl'ect  of  local  pressure,  435 
pathology  of,  433 
symptoms  of,  435 
treatment  of,  436 
concussion  of,  432 


Brain,  contusion  of,  444 

cortex,  arrangement  of  centres  in,  447 
localization  of  function  in,  446,  447 
inflammation  of,  452 
injuries  of,  general,  431 

local,  443 

symptoms  of,  446 
laceration  of,  444 

by  contrecoup,  444,  445 

results  of,  445 

treatment  of,  451 
motor  area,  lesions  of,  449 

prognosis,  450 

symptoms,  449 

surface  relations  of,  448 
tumors  of,  461 
wounds  of,  incised,  443 

punctured,  444 

gunshot,  444 

treatment  of,  452 
Breast,  abscess  of,  acute,  828 

chronic,  828 

diagnosis  of,  from  cancer  of,  835 
adenoma,  or  adeno-sarcoma  of,  829 
cancer  of  the,  144,  832,  836 

age  for,  832,  835 

causes  of,  832 

clinical  course  of,  833 

diagnosis  of,  835 
duct-cancer,  832 
en  cuirasse,  834 

cancer,  influence  of  heredity  in,  833 
of  injury  in,  833 
malignant  papillary  dermatitis, 
833 

prognosis  of,  835 
scirrhous,  833 
atrophic,  834 
signs  of,  833 
soft,  834 

treatment,  radical,  836 
palliative,  837 
developmental  errors,  824 
hypertrophy  of,  824 
inflammation  of,  acute,  827 
chronic  interstitial,  829 
neuralgia  of,  825 
removal  of,  836 
results,  837 
sarcoma  of,  831 
Bronchus,  foreign  bodies  in,  562 
Bubo,  110 

Bubon  d'emblee,  110 

Bucnemia,  223 

Bullets,  course  taken  by,  182 

detection  and  extraction  of,  183 
Bunion,  494 
Burns,  193 

constitutional  effects  of,  294 

contraction  after,  prevention  and  treat- 
ment of,  195 

degrees  of,  193 

plastic  operations  after,  195 

septic  infection  of,  193 

transplantation  of  cuticle  in,  195 

treatment  of,  194 
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Burns,  ulcers  of  duodenum  after,  194 
warty  cicatrices  from,  180 

Bursa?,  injuries  and  diseases  of,  216 

Bursitis,  acute,  216 
chronic,  217 


^JACHEXIA,  with  malignant  growths, 

Calcification,  60 
Calculus,  lacteal,  825 
intestinal,  659 
prostatic,  770 
renal,  686 

diagnosis,  686 
symptoms,  686 
treatment,  687 
salivary,  550 

vesical ;  see  Bladder,  stone  in,  781 
Callosities,  213 
Callus,  230,  236 

Cancer,  acinous,  hard  and  soft,  140,  146 
atrophic,  146 
colloid,  141,  147 
destruction  of,  by  caustics,  148 
encephaloid,  141,  146 
en  cuirnsse,  146 

epithelial  (see  Epithelioma),  141 

hereditariness  of,  127 

mode  of  generalization,  140 

scirrhus,  141,  144 

structure  of,  141 

treatment  of,  operative,  147 
constitutional,  148 

of  bladder,  780 

of  breast,  144,  832 

of  kidney,  692 

of  prostate,  770 

of  stomach,  678 

of  testis,  815 

of  vulva,  823 
Cancrum  oris,  540 
Cannon  balls,  injuries  b}',  180 
Carbolic  acid  as  an  antiseptic,  37,  69 
dressings,  173 
eczema,  174 

poisoning,  symptoms  of,  174 
spray,  use  of,  174 
Carbuncle,  212 
Caries,  278,  279,  285 

diagnosis,  285 

fungosa,  279 

necrotica,  279 

scrofulous,  278,  279 

syphilitic,  116.  278,  279 

treatment,  286 
Carpus,  dislocations,  of,  303 

fractures  of,  257 
Cartilages,  laryngeal,  fractures  of,  564 

loose,  in  joints,  334 
Caseation,  60 
Castration,  815 
Cataract,  traumatic,  500 

treatment,  500 
Catheters,  757 
Catheterization,  757 


I  Catheterization  in  female,  821 
Causalgia,  416 
Cautery,  actual,  869 

in  hemorrhage,  364 

Paquelin's,  869 
Cell  infiltration  in  inflammation,  55 
Cellulitis,  diffuse,  152 

of  axilla,  204 

of  neck, 153 

orbital,  506 
Cells,  epithelioid  (in  tubercle),  60,  94 
Chancre,  hard  (see  Syphilis),  104 

soft,  characters  of  sore,  109 

complications  of,  110 

phagedaenic,  110 

treatment  of,  111 

treatment  of,  111 

virus  of,  109 
Charcot's  disease,  332 
Cheeks,  deformities  of,  519 
Chest,  contusions  of,  586 

wounds  of,  586 
Chest-wall,  chronic  abscess  of,  589 
Chigoe,  201 
Chilblains,  197 
Chimney-sweeps'  cancer,  816 
Chloroform,  847 

administration  of,  849 

as  local  anaesthetic,  854 

effects  of,  848 

tests  for  impurities,  848 
Chloride  of  zinc  as  an  antiseptic,  38,  82 
as  a  caustic,  148 

in  disinfection  of  wounds,  156, 
176 

Cholecystectomy,  699 
Chondroma,  129,  132 
Chondro-osteitis,  syphilitic,  120 
Chondro-sa  rcoma,"]  00 
Choroid,  injuries  of,  501 
Chyluria  in  elephantiasis,  224 
Circulation,  collateral,  42 

disturbances  of,  41 
Circumcision,  799 
Clavicle,  dislocation  of,  295 
fracture  of,  246 

complications  of,  246 
treatment  of,  246 
Cleft  palate,  526 

operation  for,  526 

after-treatment,  529 
results,  529 
Club-foot,  485 

acquired,  causes  of,  486 
congenital,  causes  of,  487 
treatment,  490 
Coagulation-necrosis,  54 
Cobra,  bite  of,  198 
Cocaine,  855 
Coccyx,  fracture  of,  259 
Cold,  as  a  local  anaesthetic,  855 
as  an  antiseptic,  36 
effects  of,  and  ti  eatment,  196,  197 
in  treatment  of  hemorrhage,  364 

of  inflammation,  64 
as  cause  of  inflammation,  48 
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Cold,  effect  of,  on  microorganisms  in  tis- 
sues, 63,  64 
Colectomy,  672  ;  see  Resection  of  intestine. 
Collapse  (see  Shock),  165 
Colloid  cancer,  142,  147 
Colotomy,  671 

for  imperforate  anus,  723 

for  intestinal  obstruction,  671 

for  stricture  of  rectum,  736,  738 

inguinal,  738 

lumbar,  738 
results,  740 
Concussion  of  brain,  432 

of  spinal  cord,  462 
Condylomata,  114,  823 
Conjunctiva,  injuries  of,  496 

new  growths  of,  504 
Contraction  of  toes,  494 
Contusion,  general  account  of,  167;  see 

also  Special  organs  and  regions. 
Cornea,  burns  of,  from  lime,  498 

foreign  bodies  in,  497 

new  growths  of,  504 

wounds  of,  498 
Corns,  214 

Coronoid  process  of  ulna,  fracture  of,  254 
Corrosive  sublimate  as  an  antiseptic,  38,  69 

dressings,  175 
Costal  cartilages,  fracture  of,  259 
Counter-irritation,  65,  868 
Craniotabes,  120 
Croup  of  granulations,  154 
Crutch-palsy,  413 
Cuneiform  bone,  dislocation  of,  303 
Cupping,  dry  and  wet,  65,  866 
Curvature  of  spine  ;  see  Spine 
Cystitis,  acute  and  chronic,  777,  778 
Cystocele,  822 

Cysto-sarcoma  of  breast,  830 

testis,  814 
Cysts,  general,  148 

blood-cysts,  582 

bursal,  217 

of  breast,  838 

of  broad  ligament,  702 

of  conjunctiva,  504 

dentigerous,  531 

dermoid,  149 

of  face,  521 

of  neck,  580-582 

hydatid,  201 

ovarian,  148,  701 

parasitic,  200,  201 

paratendinous,  218 

parovarian,  702 

sebaceous,  215 

serous,  581 

of  spleen,  699 

of  testis,  814 

of  thyroid,  576 


DABOIA,  bite  of,  198 
Dactylitis,  strumous,  121 
syphilitic,  121 
Deafness  from  violence,  515 


Decomposition  of  discharges,  effects  of,  148 
Deformities  of  cheeks,  519 

of  eyelids,  516 

of  hands,  480 

of  lower  limb,  484 

rickety,  J85 

of  lips,  519 

of  nose,  517 

of  spine,  470 
Delirium,  febrile,  58 

traumatic,  166 

tremens,  166 
Dermatitis  malignant  papillary,  832 
Dermoid  cysts,  149 
Desmobacteria,  40 
Diabetes  from  head  injury,  451 
Diet  in  inflammation,  66 

after  operations,  842 
Diphtheria,  surgical  treatment  of,  552 
Disease,  acquired,  33 

causes  of,  34 

hereditary,  33 

infective,  39 
Disinfection  of  septic  abscesses,  82 

of  attendants,  150 

of  patients,  150 

septic  wounds,  176 
Dislocations  (General,  292) 

causes  of,  292 

complete,  292 

complicating  fracture,  294 

compound,  294 

congenital,  292 

diagnosis  of,  293 

morbid  anatomy  of,  293 

pathological,  292,  317,  325,  330 

reduction  of,  294 

signs  of,  293 

traumatic,  292 

treatment  of,  294 

(Special),  295 
Dislocations  of  ankle,  313 

of  astragalus,  314 

of  carpal  bones,  303 

of  clavicle,  295 

of  elbow,  301 

of  ulna  and  radius  in  opposite  direc- 
tions, 301 

of  iibula,  head  of,  313 

of  fingers,  3Q3 

of  foot,  314 

of  hip,  304 

anterior  oblique,  306,  311 
backward,  30*,  307 
congenital,  311 
downward,  305,  310 
down  and  in,  305,  310 
everted  dorsal,  306,  311 
irregular,  311 
mechanism,  304 
on  to  dorsum  ilii,  305,  307 
on  to  pubic  bone,  305,  311 
reduction,  methods  of,  306 
complicated  with  fracture,  311 
sciatic,  305,  307 
subspinous,  305,  310 
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Dislocation  of  hip,  supraspinous,  306,  3 
on  to  thyroid,  305,  310 
upward  and  forward,  305,  311 
of  jaw,  295 
of  knee,  312 
of  metatarsus,  315 
of  patella,  312 
of  radius,  301,  302 
"  of  ribs,  304 
of  sacro-iliac  joint,  304 
of  semilunar  cartilages,  312 
of  shoulder-joint,  296 
congenital,  301 
diagnosis  of,  297 
partial,  298 
reduction  of,  298,  299 

dangers  attendant  on,  300 
in  old  standing  cases,  299 
subclavicular,  298 
subcoracoid,  297 
subglenoid,  296  ' 

diagnosis  of,  297 
subspinous,  298 
upward,  298 
of  spine, 467 
of  sternum,  304 
of  symphysis  pubis,  259,  304 
of  tarsal  bones,  315 
of  teeth,  534 
of  tibia,  312,  314 
of  thumb,  303 
of  ulna,  302 
of  wrist,  303 
Dissecting  porter's  wart,  203 
Dissecting  room  pustule,  203 
Dissection  wounds,  203 
Drainage  tubes,  use  of,  80,  82,  172,  174 
Drainage  of  wounds,  171 
Drowning,  treatment  of,  574 
Dry  dressings,  36 
Duodenostomy,  681 
Dupuytren's  contraction,  480 

splint,  276 
Dura  mater,  wound  of,  431 
Dysphagia  from  dislocation  of  clavicle,  296 
from  oesophageal   disease    or  com- 
pression, 558 

EARACHE,  515 
Ear,  examination  of,  508 
Ear,  external  affections  of,  509 

accumulation  of  wax  in,  509 
eczema  of,  510 
foreign  bodies  in,  509 
inOammation  of,  510 
neuralgia  of,  515 
new  growths  of,  510 
internal,  affections  of,  515 
middle,  inflammation  of,  512 
polypus  of,  513, 
Ecchondroses,  133 
Eehinococci,  201 
Ectopia  vesica",  801 
Ectropion,  517 

Elbow,  dislocations  of,  301,  302 


Electricity,  uses  of,  869 
Electrolysis  in  aneurism,  396 
Elephantiasis  Arabum,  223 

Graecorum  ;  see  Leprosy,  99 
Embolism,  407 

a  cause  of  aneurism,  382 

a  mode  of  cure  in  aneurism,  385 

effects  of,  407 

gangrene  from,  87 

in  pyaemia,  160,  161 

symptoms  of,  in  large  artery,  382 
Embryonic  type,  tumors  of,  136 
Emphysema  from  fractured  ribs,  258 
Emprosthotonos,  422 
Empyema,  591 ;  see  Pyothorax 
Encephalocele,  459 
Encephaloid,  141,  146 
Enchondroma,  132 
Endarteritis,  375 

Endarteritis    obliterans,   cause   of  gan- 
grene, 87 
Enterotomy,  671 
Entropion,  517 
Epididymitis,  acute,  810 

syphilitic,  813 

tubercular,  813 
Kpilepsy  as  result  of  head  injury,  426 

traumatic,  457 
Epiphysis,  separation  of,  229 
Epiphysitis,  syphilitic,  119 
Epispadias,  801 

Wood's  operation  for,  801 
Epistaxis,  523 
Epithelioma,  141 

columnar,  144 

squamous,  141 

of  conjunctiva,  505 

of  gum,  542 

of  intestine,  657 

of  jaw,  531 

of  larynx,  566 

of  lip',  522 

of  oesophagus,  557 

of  penis,  800 

of  rectum,  737 

of  scalp,  460 

of  scrotum,  816 

of  skin,  215 

of  tongue,  545  ;  see  Tongue 

of  uterus  (cervix),  720 

of  vulva,  823 
Epithelium,  regeneration  of,  68 
Epulis,  543 

Ergot-poisoning,  gangrene  from,  85 
Erysipelas,  150 

cause  of  (M.  erysipelatis),  150,  152 

cellulo-cutaneous,  152 

cutaneDUS,  151 

infectious  nature  of,  150,  153 

phlegmonous,  152 
Esmarch's  bandage,  839 
Ether,  administration  of,  846 

as  an  anaesthetic,  845 

effect  of,  846 

spray,  855 
Eucalyptus  gauze,  175 
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Exarticulations  ;  see  Amputations,  901 
Exarticulation,  Chopart's,  921 

of  elbow,  916 

Hey's,  921 

at  hip,  927 

at  knee-joint,  925 

Lisfranc's,  921 

of  fifth  metacarpal,  914 

of  first  metacarpal,  913 

at  metacarpophalangeal  joint,  913 

at  fifth  metatarsal,  921 

at  first  metatarsal,  919 

metatarso-phalangeal  joint,  919 

of  phalanges,  912,  919 

at  shoulder,  917 

of  toes,  919 

of  tarso-metatarsal,  920 

of  transverse  tarsal,  921 

at  wrist,  915 
Excision  of  astragalus,  943 

of  clavicle,  931 

of  jaw,  upper,  532 
lower,  533 

of  os  caicis,  943 

of  scapula,  931 

of  tarsal  bones,  943,  944 

of  joints;  general  remarks,  932 

of  ankle,  942 

of  hip,  937 

of  knee,  939 

indications  for,  932 

of  shoulder,  934 

of  wrist,  936 

of  eyeball,  503 

of  tonsils,  551 

of  tumors,  148 

of  varicose  veins,  412 
Exostosis,  133 

of  ear,  510 

of  femur,  290 

of  orbit,  507 

of  skull-bones,  4^60 

subungual,  483 
Extirpation  of  larynx,  573 

of  cervical  glands,  583 
Extravasation  of  blood,  167 

terminations  of,  168 
Eyeball,  excision  of,  503 
Eyelids,  burns  of,  496 

deformities  of,  516 

ecchymosis  of,  496 

Meibomian  cysts  of,  521 

wounds  of,  496 
Eye,  artificial,  504 


FACE,  cysts  of,  521 
development  of,  519 
eczema  of,  521 
impetigo  of,  521 
inflammations  of,  521 
injuries  of,  516 
new  growths  of,  521 
rodent  ulcer  of,  522 
syphilis  of,  521 
Earcy,  102 


Fat-embolism,  224,  236 
Fatty  tumor,  131 
Fauces,  gangrene  of,  551 

syphilitic  ulceration  of,  551 
Fecal  impaction,  659,  664 

treatment,  677 
Femur,  anatomy  of  neck  of,  261 

contusion  of,  264 

dislocations  of,  304-311 

fractures  of,  261 
Fever,  56-59 

prognosis  of,  59 

stages  of,  57 

terminations  of,  59 
Fibroblasts,  60 
Fibrocellular  tumor,  129 
Fibroma,  or  fibrous  tumor,  129 

molluscum,  130 

of  bladder,  779 
Fibromyoma,  135 

of  uterus,  715 
Fibroplastic  tumor,  137 
Fibula,  dislocation  of,  313 

fractures  of,  273,  275 
Filariae  in  elephantiasis,  224 
Fingers,  chancre  on,  112 

contraction  of,  480 

dislocation  of,  303 

webbed,  480 
Fistula,  73,  78 

in  ano,  725 

biliary. 

fecal,  600,  619,  681 

penile,  802 

urinary,  765 

recto-vaginal,  820 

salivary,  516,  518 

vesico-vaginal,  819 
Flat-foot,  494 
Fomentations,  64 
Foot,  dislocations  of,  314 

fractures  of,  276 
Forci-piessure  forceps,  361 
Foreign  bodies  in  bladder,  774,  775 

in  ear,  509 

in  eye,  497,  501 

in  nose,  523 

in  intestine,  658 

in  oesophagus,  553 

in  pharynx,  553 

in  rectum,  723 

in  stomach,  678 

in  urethra,  751 

in  vagina,  819 
Fracture-bed,  260 
Fractures,  general  remarks,  227 

causes  of,  227 

complications  of,  234 

wounds  of  main  arteries,  235, 
238 

bruising,  swelling,  and  bullae,  235 
dislocations,  294 

complications  of,  extension  into 

joints,  234 
fat  embolism,  234,  236 
gangrene,  235 
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Fractures,   complications  of,    injury  of 
nerves,  236 
pulmonary  embolism,  236 
shock,  234 
thrombosis,  236 
traumatic  aneurism,  235 
delirium,  236 
fever,  234 
diagnosis,  237 
examination  for,  229 
false  joint  after,  241 
general  effects  of,  234 
paralysis  after,  241 
reduction  of,  231 
shortening  after,  241 
signs  of,  229 
treatment  of,  231-234 
bv  splints,  movable  and  immovable, 
"232 

ununited,  and  their  treatment,  242, 
243 

union  of,  230,  231 
angular,  237 
duration  of,  237 
delayed,  241 
fibrous,  236,  241 
non-union,  236,  241 
varieties  of 

complicated  ;  see  Complications 
compound,  228,  237 

amputation  in  primary,  238 

secondary,  240 
conservation  in,  238 
dangers  of  (special),  237 
treatment  of,  238 
at  epiphyses,  229 

shortening  after,  237 
green-stick  or  willow,  228 
gunshot,  186 

treatment,  189 
impacted,  228 
simple,  234 

complications  of,  234 
faulty  union  of,  237 
unfavorable  results,  237 
treatment,  231 
(Special),  243 
of  astragalus,  276 
of  carpus,  257 
of  clavicle,  246 
of  coccyx,  259 
Colles's  fracture,  255 
of  coronoid  process  of  ulna,  254 
of  costal  cartilages,  259 
of  femur,  261 
neck  of,  262 

diagnosis,  264 

between  extra-  and  intra- 
capsular fracture,  264 
mechanism  of  impaction,  262 
mode  of  union,  265 
signs, -263 
treatment,  266 
trochanter,  266 
shaft  of,  266 

treatment,  266-268 


Fracture  of  femur,  condyles  of,  266 
of  fibula,  273 
of  foot,  276 
of  humerus,  249 

extracapsular  (surgical  neck),  250 

with  dislocation,  250 
intracapsular  (anatominal  neck), 
249 

separation  of  upper  epiphysis,  249 

great  tuberosity,  250 

shaft  of,  251 

lower  end  of,  252  , 

separation  of  lower  epiphysis,  252 
of  hyoid  bone,  564 
of  jaw,  upper,  244 

lower,  244 
of  laryngeal  cartilage,  564 
of  malar  bone,  243 
of  metacarpus,  251 
of  nasal  bones,  243 
of  olecranon,  253 
of  orbit,  495 
of  os  calcis,  276 
of  patella,  269,  272 

union  in,  270 

treatment,  270-27'"'. 
of  pelvis,  259 
of  phalanges,  257 
Pott's,  276 
of  radius,  254,  256 
of  ribs.  257-259 
of  sacrum,  259,  261 
of  scapula,  248 

neck  and  processes,  248 
of  skull,  426;  see  Skull 
of  spine,  465  ;  see  Spine 
of  sternum,  259 
of  teeth,  534 
of  thiyh  ;  see  Femur 
of  tibia,  273 
of  ulna,  253.  254 
Fragilitas  ossium,  277 
Frontal  sinus,  distention  of,  507 
Frost-bite,  196 
Furunculosis,  211 


GALAKTOCELE,  148,  825 
Galaktorrhoea,  825 
Gall-bladder,  abscess  of,  698 
distention  of,  698 
rupture  of,  606 
wound  of,  609 
Gall-stones,  698 

impaction  of,  in  duct,  698 
in  bowel,  658 
Ganglion,  simple  and  compound,  218,  219 
Gangrene,  84 

amputation  in,  90 
antiseptic  measures  in,  89 
arrest  of,  88 

from  pressure  in  course  of  aneurism, 

385,  386 
after  ligature  for  aneurism,  394 
from  arrest  of  arterial  supply,  42,  86 
after  wounds  of  arteries,  185,  371 
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Gangrene,  causes  of,  85 

constitutional,  84,  89 
diagnosis  of,  89 
demarcation,  line  of,  88 
dry,  85 

from  embolism,  87 
from  endarteritis,  87 
from  ergot,  85 
hospital,  89,  155 
incisions  in,  90 
from  inflammation,  60,  86 
from  injury,  86 
local,  84 
moist,  85 

mummification  in,  85 
from  pressure,  90 
prognosis,  88 
removal  of  dead  parts,  90 
senile,  86 

separation  of  slough,  88 

hemorrhage  during,  80 
spreading  traumatic,  155 
from  strangulation,  88 
symmetrical,  87 
signs  of,  84 

from  arterial  thrombus-,  86 
treatment  of,  89 
from  venous  obstruction,  88 
Gastro-enterostomy,  680 
Gastro-intestinwl  tract,  ruptures  cf,  606 
wounds  of,  609 

diagnosis  of,  610 
sutures  for,  611 
Gastrostomy,  559 

Genital  organs,  female,  malformations  of, 
821 

new  growths  of,  823 
male,  malformations  of,  799,  801, 
802 

new  growths  of,  800 
Genu  valgum,  484 
varum,  484 

treatment,  484,  485 
Giant-cells,  59,  60,  94 
Glanders,  102 

Glands,  cervical,  extirpation  of,  583 
Gleet,  105 

treatment  of,  107 
Glioma,  138 

of  retina,  505 
Glossitis,  544 
Glossy  skin,  45,  416 
Glottis,  oedema  of,  564 

scalds  of,  564 
Goitre,  576 

aerien,  582 

exophthalmic,  579 

malignant,  578 

symptoms  of,  578 

treatment  of,  5J8 
Gonococci,  104 
Gonorrhoea  in  male,  103 

complications  of,  105 

kalano-posthilis,  105 
bubo,  106 
chordee  in,  105 


Gonorrhoea,  complication  of,  conjuncti- 
vitis, 105 
treatment  of,  108 
cystitis,  106 
epididymitis,  106 
hemorrhage  from  urethra  in,  105 
lymphadenitis  and  lymphangitis, 

106 
orchitis,  106 
ovaritis,  109 
prostatitis,  106 
pyelitis,  106 
retention  of  urine,  105 
urethral  abscess  in.  106 
symptoms  in  male,  105 
in  female,  108 
Gonorrhoeal  rheumatism,  106 

treatment  of,  108 
Gout,  327 

Granulation-tissue,  59,  68,  179 

Gray  granulation,  93 

Guinea-worm,  200 

Gullet;  see  (Esophagus 

Gum-boil,  506 

Gums,  diseases  of,  542 

Gummata,  general  pathology,  115;  see 

Special  organs 
Gunshot  wounds,  180 

of  abdomen,  609 

amputation  in,  188 

antiseptic  treatment  of,  190 
results  of,  19 L 

characters  of  apertures,  182 

characters  of,  185 

course  of  balls,  182 

detection  of  foreign  bodies  and 
balls,  183 

extraction  of  foreign  bodies,  184 

gangrene  following,  185 

hemorrhage  from,  180,  185 
treatment  of,  185 

of  head,  430,  444 

of  limbs,  186 

lodgement  of  balls,  183 
foreign  bodies,  182 

of  joints,  186 

excision  in,  189 

symptoms  of,  185 

of  thorax,  587 

treatment,  188-190 

varieties,  187 


HALLUX  valgus,  495 
Hammer-toe,  494 
Hands,  deformities  of,  480 
Harelip,  519 

treatment,  519 
Hsematocele,  vaginal,  808 
of  cord,  diffuse,  808 
encysted,  808 
Haematoma,  arterial,  351,  370,  378,  385 
diagnosis  of,  374 
treatment  of,  374.  394 
labial,  818 
Haematuria,  747 
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Haemophilia,  401,  402 
Haemorrhoids  [see  Piles),  727 
Hemothorax,  587 

treatment  of,  588 
Hanging,  treatment  of,  574 
Head,  diseases  of,  400 

injuries  of,  425 

after-effects  of,  457 

malformation  of,  459 
Healing  by  granulation,  179 

of  two  granulating  surfaces,  179 

primary,  177 

beneath  a  scab,  179 
Heart,  injuries  of,  258,  589 
Hectic  fever,  82 

following  burns,  194 
Hemorrhage,  arterial,  351 

arrest  of,  natural,  permanent,  353 
conditions  preventing,  354 
temporary,  352 

cerebral,  439 

constitutional  effects  of,  365 
after  extraction  of  teeth,  539 
from  gunshot  wounds,  185 
as  result  of  gangrene,  90 
intermediary,  365 
intracranial,  437 

diagnosis  of,  440 

trephining  for,  442 
primary,  365 

treatment  of,  365 
recurrent,  354 
secondary,  367 

after  cautery,  364 

after  contusion  of  arteries,  351 

after  division  of  ligature,  354,  358 

from  gunshot  wounds,  185 

causes,  367 

signs  of,  367 

time  of  onset,  367 

treatment  of,  368 
from  snake-bite,  198 
subarachnoid,  438 
subcranial,  438 

subdural,  438  / 
treatment  of,  deliberate,  357 

by  acupre.-sure,  361 

by  cautery,  364 

by  cold,  364 

by  elevation,  364 

by  forci pressure,  361 

by  general  means,  365 

by  hot  water,  364 

by  immediate,  355 

by  ligature,  357;  see  Ligature 

by  plugging,  364 

by  pressure,  355 

by  styptics,  364 

by  torsion,  360 

by  tourniquet,  356 
venous,  signs  of,  403 
Hernia,  613 

causes  of,  613 
contents  of,  (514 
cure,  radical,  617,  622 

indications  for,  632 


Hernia,  incarcerated,  618 
inflamed,  618 
irreducible,  617 
reducible,  615 

reduction  of,  peritonitis  after,  631 

reduction  en  masse,  631 

sac  of,  614 

trusses  for,  616,  637 

strangulated,  618 

aspiration  in,  623 

diagnosis  of,  621 

dilatation  of  stricture  in,  624 

gangrene  in , 620 

local  signs  and  svmptoms  of,  620 

pathology  of,  618 

results  of,  619 

seat  of  stricture  in,  618 

taxis  in,  622,  638,  646 

treatment  of,  622 

operation  for,  624;  see  Herniot- 
omy 

reduction  of,  622 

treatment  after,  624 
strangulated,  persistence  of 
svmptoms  after  reduction, 

630 

bronchialis,  582 
cerebri,  431 
diaphragmatic,  650 
femoral,  644 

coverings,  644 
diagnosis,  645 
operation  for,  646 
radical  cure  of,  647 
seat  of  stricture,  646 
treatment  of,  64"> 
inguinal — 

complicated  by  retained  testis,  643 
congenital,  635 

in  female,  636 
diagnosis,  636 
direct,  634 

coverings,  635 
encysted  inguinal,  636 
oblique,  625 

coverings,  634 
diagnosis  of,  636 
operation  for  (.see  Herniotomy),  63 
radical  cure' of,  638 

choice  of  operations,  643 
open  method,  642 
Spanton's  operation,  642 
Wood's  operation,  639 
results,  642 
seat  of  stricture  in,  638 
treatment  of,  63o 
ischiatic,  650 
lumbar,  650 
of  lung,  582,  587 
obturator,  649 
perineal,  650 
pudendal,  650 
rectal,  650 
testis,  812,  814 
umbilical,  647 

radical  cure  of,  648 
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Hernia,  umbilical,  strangulated,  648 
treatment,  647 
vaginal,  660 
ventral,  649 
Herniotomy,  624 

artificial  anus  after,  628 
dressing  after,  624 
difficulties  in,  627 
femoral,  647 

external,  647 
hemorrhages  in,  646 
internal,  646 
inguinal,  636 

external,  626 
internal,  626 
hemorrhage  during,  631 
internal  after,  631 
management  of  adhesions,  630 
gangrenous  bowels,  628 
intestine,  627 

omentum,  629 
resection  of  intestine  in,  628 
time  for  operation,  624 
umbilical,  648 
wound  of  intestine  in,  631 
Hilton's  method  of  opening  abscess,  79 
Hip-joint,  ankylosis  of,  337 
arthritis  of,  acute,  339 
chronic,  339 
amputation,  indications  for,  348 
deformity  in,  correction  of,  346 
diagnosis  of,  differential,  343 

from  perinephritis,  690 
dislocation  in,  341 
excision  of,  indications  for,  347 
prognosis  of,  343 
symptoms  of,  340-342 
i-uppuration  in,  343 
Thomas's  splint  for,  344 
treatment  of,  344 
dislocations  of,  304-311 
rheumatoid  arthritis  of,  331 
Hodgkins's  disease,  134,  227 
Horns,  214 

Housemaid's  knee,  217 
Humerus,  dislocations  of,  295-302 

fractures  of,  249 
Hydatids,  201,  202 
of  liver,  697 
of  kidney,  692 
Hydrocele,  148,  805 
'   colli,  581 

congenital  vaginal,  807 
of  cord,  diffused,  808 
encysted,  808 
epididymis,  encysted,  807 
inguinal,  807 
of  testis,  808 
vaginal,  805 

causes  of,  806 
diagnosis  of,  636,  806 
treatment,  806 
Hydrophobia,  206 

diagnosis  from  tetanus,  423 
Hydrocephalus,  461 
Hydronephrosis,  690 


Hydronephrosis,  treatment,  691 
Hydrops  articuli,  316,  321 
Hymen,  imperforate,  822 
Hyoid  bone,  fracture  of,  564 
Hyperemia,  active,  43 

collateral,  45 

compensatory,  45 

passive  or  mechanical,  46 
Hyperpyrexia,  57 
Hyphema,  499 
Hypochondriasis,  sexual,  818 
Hypospadias,  802 

Wood's  operation  for,  802 
Hysterectomy,  abdominal,  719 

vaginal,  720 


TCE-BAG,  use  of,  36 
A    Impotence,  cause  of,  816 
Incised  wounds,  169 
Incisions,  how  to  make,  840 
Infarction,  42 

Infection,  bacterial,  in  compound  injuries, 
49 

Infective  diseases,  203 

granulomata,  95,  101,  103 

wound-diseases,  149 
Inflammation,  definition  of,  47 

causes  of,  47-49 

cells  in,  sources  of,  52 

clinical  signs,  analysis  of,  53-59 

effects  of,  general,  53 
local,  53 
fever  in,  56-59 

infective,  61 

intravascular  pressure  in,  53 
non-infective,  61 

process  of,  microscopically  observed, 
50-53 

summary  of  process,  53 

terminations  of,  69 

treatment  of,  principles  of,  62-67 

general,  66 

local,  62 

preventive,  62 
varieties  of,  61 

See  special  organs  for  inflammation  of 
parts 

Injury,  subcutaneous,  167  ;  see  Contusions 
Insanity,  relation  of,  to  concussion,  433 
Insects,  stings  of,  200 

Insensibility  from  injury,  diagnosis,  440 
441 

Intestine,  compression  of,  by  tumors,  657 
foreign  bodies  in,  658 
new  growths  of,  659 
pseudo-strangulation  of,  660 
puncture  of,  671 
resection  of,  612 
strangulation  of,  by  bands,  652 

by  adhesions,  656 

symptoms,  662 

treatment,  674 
stricture  of,  657 

symptoms,  654 

treatment,  677 
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Intestine,  wounds  of,  610 
Intestinal  obstruction,  651 
acute,  661 

symptoms  of,  662 

treatment,  674 
aperients  in,  668 
causes,  651 
chronic,  662 

symptoms  of,  662 

treatment  of,  677 
diagnosis  of  cause,  659,  661 

of  seat,  665 
enemata  in,  669 

investigation  of  causes  of,  666, 
667 

opium  in,  669 
treatment,  general,  668 
operative,  671 
radical,  672 
Intussusception,  664 
acute,  663 

treatment,  676 
chronic,  666 

treatment,  677 
etiologv  and  pathology,  655 
Iodoform,  69,  175,  176 

poisoning,  i74 
Iodoform  in  treatment  of  abscess,  80,  82 

in  chancre,  111 
Iris,  injuries  of,  499 
Iritis,  syphilitic,  1 14 

traumatic,  500 
Irritation,  sympathetic,  of  eye,  502 
Issues,  869 
Ivory  exostosis,  133 

JAWS,  closure  of,  529 
fractures  of,  244 
necrosis  of,  630 
lower,  dislocation  of,  295 
tumors  of,  533 
operation  on,  533 
upper,  excision  of,  502 
tumors  of,  631 
Jejunostomy,  681 
Joints,  ankylosis  of,  336 
contraction  of,  336 
contusions  of,  291 
dislocation  of,  292 
excision  of,  for  chronic  disease,  326 
gunshot  wounds  of,  186 
hemorrhage  into,  in  haemophilia,  402 
inflammation  of  (see  Arthritis),  315 
injuries  of,  291 
loose  bodies  in,  334 
rheumatism  (chronic)  of,  329 
suppuration  in,  316 

catarrhal,  322 
sprains  of,  291 
syphilitic  affections  of,  114 
trophic  changes  in,  416 
wounds  of,  291 

KELOID,  false,  180,  215 
Kidney,  abscess  in,  687 


Kidney,  abscess  around  (perinephric),  689 
removal  of  (see  Nephrectomy),  689 
floating,  684 
hemorrhage  from,  748 
hydatid  of,  692 

incision  of  (see  Nephrotomy),  693 
malformation  of,  684 
malignant  disease  of,  692 
misplaced,  684 
movable,  684 
paracentesis  of,  693 
rupture  of,  606 
stone  in,  686 
surgical,  750 

suture  of  (Nephrorrhaphy),  696 
tubercular,  688 
wound  of,  609 
Knee-joint,  ankylosis  of,  336 
arthritis,  acute,  322 

chronic  (white  swelling),  348 
amputation  for,  350 
differential  diagnosis  of,  348 
indications  for  excision,  350 
Thomas's  splint  for,  349 
treatment  of,  349 

of  suppuration  in,  350 
dislocations  of,  312 
hydrops  of,  321 
suppuration  in,  acute,  322 

chronic,  350 
wounds  of,  291 
Knock-knee,  484 

Koch,  investigation  of  tubercle,  95,  96 
Kocher's  method  of  reducing  dislocation 

of  humerus,  300 
Kyphosis,  471 


LABIA,  adhesion  of,  821 
hypertrophy  of,  823 
varix  of,  823 
Laparotomy,  673 

for  intestinal  obstruction,  673 
for  suppurative  peritonitis,  603 
Laryngectomy,  573 
Laryngotomy  (see  Tracheotomy),  567 
Laryngoscope,  uses  of,  560 
Laryngitis,  acute,  564 
chronic,  565 
tubercular,  565 
Larynx,  epithelioma  of,  566 
foreign  bodies  in,  561 
operations  on,  567 
papilloma  of,  565 
wounds  of,  575 
Leeches  in  inflammation,  65 
Leg,  fractures  of,  273 
Leiter's  tubes,  64 
Lens,  injuries  of,  499 
Lepra  mutilans,  100,  101 
Leprosy,  99-102 

Leucocytes  as  carriers  of  infection,  96 
Leucocythtemia,  135 
Leukoplakia,  540 
Ligatures,  application  of,  357 
aseptic,  and  septic,  358 
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Ligatures,  effects  of,  on  artery,  358 

materials  for,  360 
Ligature  of  arteries  in  their  continuity,  870 
general  points  in  870-873 

of  aorta,  890,  893 

of  axillary.  882 

of  brachial,  885 

of  carotid,  common,  at  root,  874 

above  or  below  omo-hyoid,  865 

external,  875 

internal,  877 
of  dorsal  artery  of  foot,  901 
of  facial,  878 
of  femoral,  common,  893 

superficial,    in   Scarpa's  space, 
895 

in  Hunter's  canal,  895 
of  iliac,  common,  890,  893 
external,  Cooper's,  891 

Abernethy's,  892 
internal,  893 
of  innominate,  872 
of  lingual,  878 
of  mammary  internal,  882 
of  radial,  886 

of  palmar  arch,  superficial,  889 

of  peroneal,  899 

of  popliteal,  896 

of  subclavian,  878 

of  temporal,  878 

of  thyroid,  inferior,  882 

of  tibial,  anterior,  899 

posterior,  897 
of  ulnar,  888 
of  vertebral,  881 
of  arteries  for  aneurism,  393 

after-treatment,  394 

Antyllus's  operation,  395 

Bradsor's  operation,  395 

complications  after,  31)4 

distal,  395 

gangrene  after,  395 
treatment  of,  395 

Hunter's  operation,  393 

mode  of  cure,  394 

proximal,  393 

recurrent  pulsation  after,  394 
suppuration  of  sac  after,  395 
through  the  sac,  395 
versus  compression,  393 
for  Barbadoes  leg,  225 
for  hsematoma,  371,  394 
for  hemorrhage,  365,  393 
of  naevi,  401 
Lipoma,  131 

arborescens,  219 
Lipo-sareoma,  131,  139 
Lips,  chancre  of,  579 
epithelioma  of,  579 
eversion  of,  519 

operation  for,  195 
malformations  of,  519 
Lister's  buttons,  171 
Litholapaxy  ;  see  Lithotrity,  785 

in  female,  799 
Litholysis,  785 


Lithotomy,  lateral,  789-792 

after-treatment,  795 

complications,  796 

contraindications,  789 

difficulties  in,  793,  794 

median,  in  children,  796 

supra-pubic,  797 
in  female,  799 

vaginal,  799 
LithotHtes,  785 
Lithotrity,  785,  788 

after-treatment  of,  788 

complications,  788 

contraindications,  788 

in  children,  789 
Liver,  abscess  of,  696 

hydatids  of,  697 

rupture  of,  606 

wounds  of,  609 
Long  splint,  Liston's,  267 
Lordosis,  471 
Lung,  hernia  of,  587 

hypostatic  congestion  of,  46 

injuries  of,  587 

wound  of,  587 

from  broken  ribs,  258 
complications  of,  588 
suppuration  of,  prevention  of,  589 
treatment  of,  588 
Lupus,  syphilitic,  115 

vulgaris.  212 
Lymphadenitis,  204,  225 

tubercular,  226 
Lymphadenoma,  129,  134,  227 
Lymphangioma,  cysticum,  390 
Lymphangitis,  201,  222 
Lymphatic  glands,  inflammation  of,  223, 
225 
acute,  225 
chronic,  226 

syphilitic  enlargement  of,  226 
tubercular  enlargement  of,  226 
tumors  of,  134,  227 
vessels,  injuries  of,  222 

obstruction  of,   in  elephantiasis, 
224 


MACE  WEN'S  operation  for  genu-val- 
gum,  485 

MacEwen,  transplantation  of  bone,  231 

Maclntyre's  splint,  274 

Makroglossia,  543 

Makrostoma,  519 

Malar  bone,  fracture  of,  243 

Malformations  of  abdomen,  801 

of  cheeks,  519 

of  feet,  487 

of  hands,  480 

of  head,  460 

of  legs,  484 

of  lips,  519 

of  spine,  468 
Malgaigne's  hooks,  272 
Malignant  growths,  126  ;  see  Cancer  and 
Sarcoma 
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Malignant  growths,  a  cause  of  hectic,  83 
ulceration  of,  68 
treatment  of,  147 
pustule,  208 
Malum  coxaj  senile,  331 
Manipulation   in   dislocations  of  femur, 

306,  307,  310, 311 
Manson,  connection  of  mosquitoes  with 

elephantiasis,  224 
Martin's  bandage  for  joint  disease,  321,  325 

in  treatment  of  ulcers,  71 
Massage  to  promote  absorption  of  effused 

blood,  168 
Mastitis,  chronic  interstitial,  829 

diagnosis  of,  from  adenoma, 
829,  831 
cancer,  834 
puerperal,  827  ;  see  Breast 
Meatus,  contraction  of,  753 
Medulla,  lesions  of,  in  head  injuries,  450 
Melon-seed  bodies  in  bursa?,  217 

in  joints,  334 
Membrane,  croupous  or  diphtheritic,  54 
Meniere's  disease,  515 
Meningitis,  septic  traumatic,  452 
from  concussion,  433 
spinal,  traumatic,  467 
Meningocele,  459,  460 

spinal,  469 
Meningo-encephalocele,  459 
Meningo-myeloeele.  468 
Mercurial  stomatitis,  530 
Mercury  in  syphilis,  121,  124 
ill  effects  of,  123 
modes  of  ministering,  122,  123 
Mesarteritis,  a  cause  of  aneurism,  380 
Mesmerism,  854 

Metacarpus,  dislocations  of,  257 

fractures  of,  257 
Metatar.-us  dislocations  of,  315 

fractures  of,  276 
Microbacteria,  40 
Micrococci,  40 

erysipelatis,  151 

of  gonorrhoea,  104 

in  osteomyelitis,  acute  diffuse,  280 

in  pyajmia,  160,  161 

in  pus  of  acute  abscesses,  74 
Microorganisms  [see  Bacilli),  34,  49 

in  hospital  gangrene,  155 

in  infective  diseases,  57 

in  inflammation,  48 

in  spreading  traumatic  gangrene,  153 

in  syphilis,  119 
Milk  as  carrier  of  infection,  98 

abnormalities  in  secretion  of,  825 
Miner's  elbow,  217 
Moles,  216 
Mollities  ossium,  288 
Molluscum  contagiosum,  213 

fibrosum  of  scalp,  460 
Mortification  (see  Gangrene),  84 
Mouth,  contraction  of,  519 

new  growths  of,  541 

ulceration  of,  540 
Moxa,  869 


Mucous  cysts,  148 
Mumps,  549 

Muscles,  adaptive  shortening  of,  416 
atrophy  of,  220 

change-;  in,  from  nerve-injury,  416 

contraction  of,  221 

diseases  of,  219 

dislocation  of,  219 

hernia  of,  219 

inflammation  of,  221 

new  growths  of,  222 

ossification  of,  221 

rupture  of  219 

transplantation  of,  220 

wounds  of,  220 
Myoma,  129,  135 
Myofibroma  of  bladder,  779 

of  intestine,  654 

of  ovary,  702 

of  uterus,  715 
Myomotomy,  718 
Myosarcoma  of  kidney,  701 
Myxoaden<>ma,  139 
Myxoma,  138 


NJEVO-LIPOMA,  131 
Naevus,  superficial,  treatment  of,  398 
subcutaneous,  treatment  of,  399,  400 
morbid  anatomy  of,  135 
Nails,  ingrowth  of,  483 
Nares,  plugging  of,  523 
Nasal  bones,  fracture  of,  243 
Neck,  congenital  fistula?  of,  580 
cysts  of,  580,  583 
tumors  of,  583 
Necrosis,  84,  283 

acute  infective,  282 
amputation  in,  285 
causes  of,  283 
diagnosis  of,  284 
quiet,  284 
repair  after,  284 

separation  of  sequestrum  in,  284 

superficial,  277 

syphilitic,  116 

of  teeth,  536 

treatment  of,  285 
Nelaton's  operation  for  harelip,  520 
Nephrectomy,  abdominal,  695 

lumbar,  695 

for  calculus,  687 

for  malignant  growths,  692 

for  pyonephrosis,  689 

for  rupture  or  wound,  607 

for  tubercle,  689 
Nephritis,  secondary,  interstitial,  750 
Nephrolithotomy,  694 
Nephrorrhaphv,  696 
Nephrotomy,  693 

for  renal  calculus,  686 

for  pyonephrosis,  686 

for  tubercular  kidney,  689 
Nerves,  compression  of,  413 
by  aneurism,  413 

contusion  of,  413 
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Nerves,  degeneration  after  injury,  414 
division  of,  413 

electrical  condition  after  injuries,  416 

inflammation  of,  417 

paralysis  of  facial,  from  cold,  417 

from  fractures  of  skull,  428 
musculo-spiral,  413 
ulnar,  413 
regeneration  of,  414 
section  of,  for  neuralgia,  420 

inferior  dental,  420 

lingual,  420 

superior  maxillary,  420 
strain  of,  413 

stretching  for  neuralgia,  420 
of  sciatic,  420 

of  branches  of  tri-facial,  420 
for  spasmodic  tic  (facial),  420 
for  tetanus,  424 
suture  of,  417 
transplantation  of,  415 
tumor  in,  421 
wounds  of,  413 
Neuralgia,  418 

causes  and  varieties,  419 
treatment,  419,  420 
Neurectomy,  420 

of  spinal  accessory,  585 
Neuritis,  417 

ascending,  418 

optic,  in  increased  intracranial  pres- 
sure, 436 
Neuroma,  129,  131,  421 
Nipple,  eczema  of,  826 

malignant  papillary  dermatitis  of,  827 

mucous  tubercles  of,  826 

Paget's  disease  of,  826 

sore,  826 

Nitrous  oxide  as  an  anaesthetic,  843 

administration  of,  844 
Nodes,  116,  278 
Noma  of  mouth,  540 

of  vulva,  823 
Nose,  deformities  of,  517 

discharge  from,  watery,  524  ' 

foreign  bodies  in  523 

hemorrhage  fromA  523 

hypertrophy  of,  521 

malignant  growths  of,  525 

polypi  of,  525 


OAKUM  as  antiseptic  dressing,  67 
(Edema,  47 
(Edema  of  brain,  traumatic,  445 
fluid,  50 

of  legs  leading  to  gangrene,  86 

from  thrombosis,  406 
(Esophagotomy,  559 
(Esophagus,  dilatation  of,  555 

diverticula  of,  556 

epithelioma  of,  557 

examination  of,  554 

palsy  of,  555 

removal  of  foreign  bodies,  553 
resection  of,  558 


(Esophagus,  spasm  of,  55 

stricture  of,  557 

diagnosis  of,  558 
treatment  of,  557 

tumors,  polypoid,  558 

ulceration  of,  557 
Olecranon,  fracture  of,  253 
Operations,  general  remarks  on,  839 

bloodless  methods  for,  841 

incisions  in,  840 

instruments  for,  840 

knives  for,  840 

preparation  for,  839 

treatment  after,  842 
Ophthalmia,  sympathetic,  502 
Opisthotonos,  422 
Opium  in  inflammation,  66 

in  intestinal  obstruction,  669 

in  malignant  growths,  147 
Orbit,  injuries  of,  495 
Orchitis,  acute,  811 

chronic,  812 

syphilitic,  813 

tubercular,  813 
Organisms;  see  Microorganisms 

non-pathogenic,  149 

pathogenic,  149 
Os  calcis,  excision  of,  943 

fracture  of,  276 
Os  magnum,  dislocation  of,  303 
Ossification  of  muscles  and  tendons,  221 

of  scalenus  medius,  582 
Osteoma,  133 

of  jaw,  531 

of  skull,  460 
Osteomyelitis,  spontaneous  and  traumatic, 
28u 

symptoms,  282 

treatment,  283 
Osteophytes,  278 
Osteotomy  for  ankylosis,  338 

for  genu  valgum,  484 

linear,  283 
Ostitis  or  Osteitis,  279 

symptoms  and  treatment,  281 

deformans,  286 
Otalgia,  515 
Otitis  media,  512 

Ovarian  tumors,  pathology  of,  148,  702 
Ovariotomy,  712 

difficulties  in  713 
drainage  after,  715 
during  pregnancy,  715 
performance  of,  712 
preparation  for,  598,  712 
treatment  of  adhesions,  714 
of  pedicle,  714 
OvaryT,  cysts  of,  701 

contents  of,  707 
clinical  course  of,  702 

dermoid,  702 
diagnosis  of,  706-710 
adhesions  of,  711 

from  ascites,  707 

from  omental  tumors,  708 

from  peritoneal  tumors,  708 


IND 

Ovarian  cysts,  adhesions  of,  from  chronic 
peritonitis,  708 
from  phantom  tumors,  708 
from  pregnancy,  709 
extrauterine,  710 
from  uterine  tumors,  717 
method  of  examination  for,  704 
pathology  of,  702 
physical  signs  of,  704 
symptoms  of,  704 
tapping  of,  71 1 
terminations  of,  703 
treatment  of,  711 
varieties  of,  702 
solid  tumors  of,  702 
Oxalate  of  lime  calculus,  782 


PACHYMENINGITIS,  438 
Paget's  disease,  833 
Papillomata  (see  Special  organs),  138 
Paquelin's  cautery,  364 
Paracentesis,  abdominis,  711 
capitis,  461 
of  ovarian  cysts,  710 
of  pericardium,  596 
thoracis,  590 
Paralysis,  infantile,  221 
contractions  after,  221 
from  injury  of  brain,  448 

of  cord,  464 
from  meningitis,  454 
Paraphimosis,  800 
Parasites,  animal,  200 

vegetable,  303 
Parasitic  cysts,  149 
Paronychia,  481  ;  see  Whitlow 
Parotid,  tumors  of,  550 
Parotitis,  549 
Parulis,  536 

Patella,  dislocations  of,  312 

fractures  of,  269 

wiring  of,  462 
Pelvis,  fracture  of,  259 
Penis,  diseases  of,  799 

amputation  of,  800 
Perchloride  of  iron,  injection  of,  in  aneu- 
rism, 398 

Periarteritis,  a  cause  of  aneurism,  374 

of  cerebral  hemorrhage,  380 
Pericardiotomy,  596 
Pericardium,  injuries  of,  589 

paracentesis  of,  596 
Perineal  section,  761 
Perineum,  laceration  of,  821 
Perinephritis,  689,  690 
Periostitis,  277 
acute,  278 

infective,  278 
osteoplastic,  278 
suppurative,  acute,  278 

chronic,  278 
syphilitic,  119,  279 
symptoms  and  treatment,  281,  282 
Peritoneum,   AVegner's   experiments  on, 
597 


ex.  979 

Peritoneum,  general  treatment  of,  599 
malignant  growths  of,  diagnosis,  708 
operations  on,  596 

precautions  in,  599 

after-treatment,  600 
surgical  characteristics  of,  597 
wounds  of,  dangers  of,  598 
Peritonitis,  acute,  600 
causes  of,  600 
complications  of,  602 
diagnosis  of,  602 

from  intestinal  obstruction,  659 
morbid  anatomy  of,  601 
symptoms  of,  601 

suppurative,  601 

after  strangulated  hernia,  620 

laparotomy  for,  603 
treatment  of,  603 

chronic,  diagnosis  of,  from  ovarian 
cyst,  708 
Permanent  dressings,  175 
Permanganate  of  potash  as  disinfectant, 
176 

Phagedena,  causes  of,  155 

general  symptoms  of,  156 

local  signs  of,  155 

pathological  anatomy  of,  155 

treatment  of,  156 
Phagedsenic  chancre,  109 
Phalanges,  fracture  of,  257 
Phimosis,  799 

with  chancre,  111 

with  gonorrhoea,  106 
Phlebitis,  408 

forms  of,  408 

symptoms  of,  409 

treatment  of,  409 
Phleboliths,  406,  411 
Phlegmasia  dolens,  405 
Piles,  727 

causes  of,  728 

inflamed,  728 

symptoms  of,  728 

treatment,  general,  728 
local,  7^28 
by  caustics,  731 
by  cautery,  730 
by  crushing,  730 
by  excision,  729 
by  ligature,  730 
Pisiform  bone,  dislocation  of,  303 
Plastic  operations  after  burns,  195 
Pleurosthotonos,  422 
Pneumonectomy,  595 
Pneumonia,  hypostatic,  46 
Pneumonotomy,  595 
Pneumothorax,  588 

treatment,  589 
Post-mortem  wounds,  203 
Pott's  fracture,  276 
Pregnancy,  signs  of,  709 
Pressure  in  hemorrhage,  355,  362 
Prolapsus  ani,  732 
Prostate,  abscess  of,  710 

calculi  of,  770 

cancer  of,  771 


980 
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Prostate,  hemorrhage  from,  748 

hypertrophy  of,  767 
treatment,  767 

inflammation  of,  7G9 

tubercle  of,  770 
Prostatitis,  766 
Psoriasis,  syphilitic,  114 
Pulse  in  fever,  57 
Punctured  wounds,  182 
Pus,  characters  and  composition,  74,  75 
Putrefaction,  37 

chemical  products  of,  158 

of  discharges,  49 

infective  processes  from,  157 
Putrefactive  organisms,  158 
Pyaemia,  157,  160 

acute  or  chronic,  163 

diagnosis  and  prognosis,  163 

embolism  in,  160,  161 

etiology,  and  pathology,  160,  161 

mixed  forms  of,  163 

presence  of  organisms,  160,  161 

secondary  suppuration  in,  161,  162 

spontaneous,  163 

state  of  wound,  163 

symptoms  of,  162 

treatment,  164  ;  see  Septicaemia 

thrombosis  in,  161 

umbilical,  160,  163 
Pylorectomy,  678,  679 
Pylorus,  divulsion  of,  681 

stenosis  of,  677 

treatment,  678 
Pyonephrosis,  687 

diagnosis  from  perinephric  abscess, 
690 

Pyothorax,  588,  591 
mode  of  cure,  592 
natural  terminations,  591 
treatment  by  aspiration,  592  , 
by  incision,  593 
by  thoracoplasty,  594 
Pyrexia  in  injuries  of  cervical  cord,  464 


QUINSY,  550 


RADIUS,  dislocations  of,  301 
fractures  of,  254,  255 
Ranula,  541 
Rash  of  erysipelas,  151 
Rattlesnake  bites,  198 
Raynaud's  disease,  87 
Reaction  of  degeneration,  416 
Rectocele,  822 
Rectotomy  linear,  736 
Rectum,  diseases  of,  721 

examination  for,  721 
abscess  near,  724 
excision  of,  740 
growths  of,  malignant,  737 

simple,  742 
foreign  bodies  in,  723 
hemorrhage  from,  731 


Rectum,  hemorrhage  from,  treatment  of, 
731 ;  see  Piles 

impaction  of  feces  in,  723 

intussusception  of,  732 

laceration  of,  260 

malformations  of,  722 

nsevus  of,  398 

polypus  of,  139 

stricture  of,  malignant,  737 
simple,  733 

ulceration  of,  733 
Regeneration  of  epithelium,  68,  70 

of  tissues,  60 
Resection  of  bones  for  club-foot,  493 
Respiration,  artificial,  856 

Howard's  method,  856 
Sylvester's  method,  856 
Rest  in  inflammation,  63 

in  treatment  of  ulceration,  70,  72 
Retention-cysts,  148 
Retention  of  urine,  771 
Retina,  glioma  of,  505 

injuries  of,  501 
Rheumatism,  acute  or  chronic,  328 
Rheumatoid  arthritis,  329 
Rhinitis,  524 
Rhinoliths,  525 
Rhinoplasty,  517 
Rhinoscopy,  561 
Ribs,  caries  of,  590 

dislocations  of,  304 

excision  of,  for  empyema,  594 

new  growths  of,  590 
Rickets,  287 

unconnected  with  congenital  syphilis, 
119 

Rider's  bone,  221 

Rifle  bullets,  injuries  by,  181 

Rigor,  57 

Rodent  ulcer,  142 

of  face,  "522 
of  scalp,  461 
Roseola,  syphilitic,  113 
Rupia,  syphilitic,  115 
Rupture  of  aneurism,  384 

of  bladder,  260 

of  muscles  and  tendons,  219 

of  urethra,  260 


SACRUM,  fractures  of,  259 
Salicylic  acid  dressings,  175 
Salivary  glands,  diseases  of,  549 
Sarcoma  (see  Special  organs  and  regions), 
136 

alveolar,  138 

generalization,  mode  of,  138 
giant-celled,  137 
malignancy  of,  139 
melanotic,  138 
mixed-celled,  138 
myeloid,  137 

pulsating,  diagnosis  from  aneurism, 
386 

round-celled,  137 
spindle-celled,  137 
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Sayre's  jacket,  uses  of,  4(56,  477 
application  of,  477 

operation  for  ankyloffis  of  femur,  338 
Scalds,  193  ;  see  Burns 
Scalp,  cellulitis  and  eczema,  460 

injuries  of,  425 

tumors  of,  460 
Scapula,  fractures  of,  248 
Scarifications,  65,  865 
Scars,  contraction  from,  195 

diseases  of,  179 
Scar-tissue,  characters  of,  62,  68 

development  of,  179 
Schizom ycetes,  34 
Sciatica,  419 
Scirrhus,  141,  144 

atrophic,  146 

clinical  signs  of,  146 

characters  of,  naked  eye,  145 

structure,  145 
Sclerosis,    descending,    result    of  brain 

lesions,  446 
Sclerotic,  injuries  of,  500 

wounds  of,  501 
Scoliosis,  376  ;  see  Spine,  lateral  curvature, 
Scrofula,  91 

causes  of,  92 

characters  of  inflammation  in,  91 

hereditary  nature  of,  92 

manifestations  of,  91 

morbid  anatomy  of,  92 

relation  to  syphilis,  92 
to  tubercle,  96 
Scrofulide,  213 
Scrofulous  diathesis,  91 

glands,  226 

removal  of,  226,  227 
Scrotal  tumors,  examination  of,  802 
Scrotum,  amputation  of,  225 

epithelioma  of,  816 

oedema  of,  816 
Scurvy,  542 

Sebaceous  cysts,  148,  215 
Semilunar    cartilages,     dislocations  of, 
312 

Septic  absorption  in  suppuration,  82 

infection,  157,  158 

intoxication,  157,  158 

organisms  in  wounds,  157,  172 
Septicaemia,  157 

experimental  investigation  of,  157 

in  man,  158 

microorganisms  in,  157 

morbid  anatomy,  159 

symptoms,  159 

treatment,  159 
Sequestrum,  84 
Serous  cysts,  148 
Setons,  809 

Sharp  spoon,  use  of,  73,  82 
Shells,  injuries  from,  181 
Shock,  165 

chloroform  in,  165 
Shot,  injuries  by,  181 
Shoulder,  dislocations  of,  296 
Sinus  (.see  Fistula),  73 


I  Sinuses,  cranial,  wounds  of,  437 
I  Skin,  diseases  of,  211 
grafting,  70 

malignant  growths  of,  216 
syphilitic  diseases  of,  113,  115 
in  infants,  119 
Skull,  caries  of,  460 
contusions  of,  425 

treatment  of,  429 
fractures  of,  426 

by  contrecoup,  427 

wound  of  dura  mater,  in  431 

of  base,  428 

symptoms  of,  428 
of  vault,  fissured,  428 
compound,  429 
depressed,  428,  429 

trephining  for,  430 
simple,  428 
periostitis  of,  460 
tumors  of,  460 
Slings,  857 
Slough,  68,  76,  84 
Snake  bite,  197 

Softening,  yellow,  of  brain,  445 
Spasm,  histrionic,  421 
Spermatorrhoea,  817 
Sphserobacteria,  40 
Sphincter  ani,  spasm  of,  724 
Spina  bifida,  468 
Spinal  cord,  compression  of,  462 

concussion  of,  462 

injury  of,  causing  gangrene,  90 

wounds  of,  463 

diagnosis  of  seat  of  injury, 
464 

symptoms  of,  463,  464 
disease,  diagnosis  from  perinephritis, 
690 

Spine,  caries  of,  474 

abscess  in,  475 
cervical,  47fi 

treatment  of,  477 
death  from,  causes  of,  479 
diagnosis  of,  476 
from  disease  of  hip-joint,  343 
dorso-lumbar,  Treves's  operation 
for,  479 

paraplegia  from  compression  of 

cord,  476 
pathology,  474 
prognosis,  477 
symptoms,  475 
syphilitic,  479 
treatment,  477 
curvature  of,  angular  (see  Caries),  474 
lateral,  471 

congenital,  473 
from  hip-joint  disease,  341 
from  pleurisy  with  retraction, 
473 

from  rickets,  287 
morbid  anatomy,  472 
pathology,  472 
symptoms,  472 
treatment,  473 
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Spine,  dislocation  of,  467 

fracture  of,  465 

malformations  of,  468 

new  growths  of,  479 
Spirobacteria,  40 
Spleen,  diseases  of,  699 

rupture  of,  606 

wound  of,  609 
Splenectomy,  700 
Splenic  fever,  208 
Splints,  application  of,  232,  233 

Arnold's,  275 

Bavarian,  233 

Carr's,  256 

Cline's,  274 

Desault's,  267 

Dupuytren's,  278 

Gooch's,  for  excision  of  knee,  etc., 
942 

Gordon's,  256 

Hamilton's,  268 

Hodgen's,  268 

immovable,  232 

Liston's,  267 

Maclntyre's,  274 

plaster  of  Paris,  232 

Smith's,  Nathan,  268 

Thomas's,  268 

Wood's,  271 
Sponge-grafting,  72 
Spongy  exostosis,  133 
Sprains  of  joints,  291 
Sterno-mastoid,  congenital  tumor  of,  583 

contraction  of,  583 

division  of,  583 

spasmodic  tic  of,  420 
Sternum,  caries  of,  590 

dislocations  of,  304 

fractures  of,  259 

trephining  of,  596 
Stimulants,  use  of,  66,  842 
Stings  of  insects,  200 
Stomach,  foreign  bodies  in,  678 

cancer  of,  678 

excision  of,  679 
Stomach-pump,  use  of,  560 
Stomatitis,  539 

Stone  in  bladder  (see  Bladder),  798 
Strain  of  nerves,  413 
Stricture  of  gullet,  556;  see  (Esophagus 
Struma;  see  Scrofula 

Strychnine  poisoning,  diagnosis  from  te- 
tanus, 423 
Student's  bursa,  216 
Stumps,  affections  of,  929 
Styptics  in  treatment  of  hemorrhage,  364 
Suppuration  (see  Abscess),  55,  73 

predisposition  to,  74 

preventative  treatment  of  (see  Inflam- 
mation), 76 
Sutures,  170 

of  apposition,  170 

buried,  171 

button,  171 

continuous,  170 

Czerny's  tier-sutures,  681 


Sutures,  Glover's,  170 

harelip,  171 

interrupted,  170 

Jobert's,  612 

Lembert's,  612 

materials  for,  170 

quill,  171 

of  support,  170 

twisted,  170 
Symblepharon,  496 
Sympathetic  nerve,  injury  of,  44 
Symphysis  pubis,  dislocation  of,  259,  304 
Syncope,  165 

during  anaesthesia,  852 
Synechia,  anterior,  498 
Synovial  membrane,  erasionof,  for  chronic 

arthritis,  326 
Synovitis,  315,  320 

acute,  320 

chronic,  321 

examination  of  joints  for,  320 

gonorrhoea! ,  106,  320 

papillary,  316,  322 

rheumatic,  328 

syphilitic,  114,  321 
pathology  of,  316 
Syphilides,  characters  of,  114 
Syphilis,  acquired,  general  account,  112 

abortion  in,  119 

communication  of,  bv  inoculation,  112 
118 

condylomata  in,  114 
contagious  nature  of,  112,  118 
duration  of,  117 

second  stage  of,  114 
etiology  of,  117 

hereditary  transmission  of,  117,  118 
incubation  of,  112 
indurated  chancre  in,  lt2 
lymphatic  glands  in,  112 
malignant,  116 

marriage  of  persons  affected  with, 
125 

mixed  sores,  112 
morbid  anatomy,  117 
mucous  tubercles,  114 
presence  of  organisms  in,  119 
primary  sore,  112 

stage  of,  112 
secondary  stage  of,  113 

rashes,  characters  of,  113 
tertiary  stage  of,  115 

viscera  in  (see  Special  organs), 

congenital,  119 

affections  of  bones  in,  120. 

a  cause  of  deafness,  515. 

craniotabes,  120 

duration,  121 

early  symptoms,  119 

eruptions,  119 

prognosis,  121 

relation  to  scrofula,  92 

rickets,  119 

teeth  in,  121 
treatment  of,  121 
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Syphilis,  treatment  of,  duration  of,  123 
general,  121 
local,  124,  125 

mercurial  (see  Mercury),  121 
non-mercurial,  124 
Syphilization,  125 
Syphilitic  alopecia,  114 
caries,  116 
dactylitis,  121 

disease  of  bone,  279,  280,  284 
in  infants,  120 
joints,  114,  321 
mucous  membranes,  114 
nails,  114 
skin,  113,  115 

in  infants,  119 
in  treatment  of,  124 
throat,  114 

treatment  of,  124 
epididymitis,  813 
epiphysitis,  120 
iritis,  114 

interstitial  keratitis,  121 
laryngitis,  114,  565 
lupus,  115 
metritis,  115 
necrosis,  116 
node,  1 16 
orchitis.  812 
periostitis,  1 1 9 
psoriasis,  113 
rhinitis,  524 
roseola,  113 
rupia,  115 

sclerosing  ostitis,  116 
stomatitis,  539 
ulceration,  115 
of  skin,  111 
of  rectum,  733 
of  tongue,'  544 
Syphiloma,  1 15 
Syringo-myelocele,  469 


TAILOR'S  bursa,  217 
Talipes  calcaneus,  486,  490 
paralytic,  487 
Talipes  equinus,  485,  490 

equino-vams,  491 ;  see  Varus 
valgus,  485,  494 

pathology  of,  487 
varus,  485,  491 
muscles  shortened  in,  492 
pathology  of,  491 
treatment  of,  492 
resection  of  foot  bones  for,  494 
Tarsus,  dislocations  of,  315 
Tartar,  accumulation  of,  539 
Teeth,  caries  of,  535 
dislocation  of,  534 
extraction  of,  537 

in  haemophilia,  402' 
fracture  of,  534 
irregularity  of,  535 
necrosis  of,  536 
syphilitic  affection  of,  121 


Teeth,  wisdom,  eruption  of,  534 
Temperature,  daily  variation  of,  57 

reduction  of,  66 
Tendons,  dislocation  of,  219 

ossification  of,  221 

wounds  of,  220 
Teno-synovitis,  217 
Tenotomy,  221 

Tension,  relief  of,  in  inflammation,  65 
Testis,  abscess  of,  811 
atrophy  of,  805 
descent  of,  803 
development  of,  803 

abnormalities  in,  804 
diseases  of,  802 
hypertrophy  of,  805 
inflammation  of,  810 

chronic,  813  • 
neuralgia  of,  804 
new  growths  of,  814 

diagnosis,  815 
retained,  804 
Tetanus,  421 
Thermometer,  use  of,  56 
Thomas's  splint  for  cervical  caries,  477 
for  hip,  344 
for  knee,  349 
Thoracic  duct,  wounds  of,  222,  587 
Thoracocentesis,  590 
Thoracoplasty,  594 

Thorax,  deformity  of,  in  lateral  curvature 

of  spine,  472 
Throat,  syphilitic  disease  of,  114 

wounds  of,  574 
Thrombosis,  50 

changes  in  vessels,  406 

conditions  leading  to,  404 

gangrene  from,  86 

in  pyaemia,  161 

pyaemia  as  result  of,  406 

of  veins,  406 
Thrombus,  404 

calcification  of,  406  , 

infective,  presence  of  organisms  in,  405 

organization  of,  354,  405 

softening  of,  405 

varieties  of,  405 
Thrush,  539 

Thumb,  dislocations  of,  303 
Th yrochondrotomy,  573 
Thyroidectomy,  580 
Thyroid  gland,  affections  of,  576 
division  of  isthmus,  579 
malignant  growths  of,  579 
removal  of,  579 
Tibia,  dislocation  of,  312,  313 

fractures  of,  273,  275 
Tic  douloureux,  419 
spasmodic,  420 
Tiger-snake,  bite  of,  198 
Toes,  contraction  of,  494 
Tongue,  abscess  of,  544 
epithelioma  of,  545 

hemorrhage  from,  549 
treatment,  546-548 
new  growths  of,  545 
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Tongue,  naevus  of,  545 

operations  on,  547-549 
removal  of,  Kocher's  method,  548 
Sedillot's,  548 
submental,  548 
through  mouth,  547 
Whitehead's  547 
ulcers  of,  544 
wounds  of,  543 
Tongue-tie,  543 
Tonsillitis,  acute,  550 
Tonsils,  enlargement  of,  550 

excision  of,  551 
Toothache,  53G 
Torsion  of  arteries,  360 
Torticollis,  583  ;  see  Wry-neck 
Tourniquet  in  hemorrhage,  356 
Trachea,  foreign  bodies  in,  562 

wounds  of,  575 
Tracheotomy,  567 

after-treatment,  55*2 
complications  after,  572 
difficulties  of,  568 
indications  for,  573 
operation,  high,  567 

low,  568 
through  isthmus,  568 
tubes,  569 

introduction  of,  572 
removal  of,  572 
Transfusion  of  blood,  866 
Trephining,  458 
Trismus,  422 

Trochanter,  grpat,  fracture  of,  266 
Tubercle,  bacillus  of,  93 

dissemination  of,  96 

conglomerate,  93 
'  etiology  of,  97 

infective  character  of,  95 

miliary  structure  of,  94 

sources  of  infection,  97 

varieties  of,  93 

mucous,  114,  119 
Tubercle  bacillus,  spores  of,  in  pus,  78 
Tubercular  diathe.-is,  93 
Tuberculosis,  93 

acute  miliary,  96 

constitutional  treatment  of,  98 

general,  79,  82 
Tumors,  126  ;  see  Special  organs  and  parts 

bony, 133 

cartilaginous,  129,  132 
causes,  127 
classification,  128 
cystic,  148 
definition  of,  120 
dermoid,  149 
development,  128 
epiblastic,  129,  139 
epithelial,  139 
fatty  and  fibro-fatty,  131 
fibrous  and  fibro-cellular,  129 
glandular,  139 
hypoblastic,  129,  139 
malignant,  126;  see  Cancer  and  Sar- 
coma 


Tumors,  malignant,  causes  of  malignancy 
127 

treatment  of,  14/ 
mesohlastic,  129,  136 
muscular,  135 
nervous,  135 

origin  of  secondary  growths,  127 

phantom,  diagnosis  of,  708 

recurrence  of,  127 

recurrent  fibroid,  137.  222 

renal,  diagnosis  of,  693 

sarcomatous,  136 

sebaceous,  139,  215 

simple,  126 

vascular,  135,  398 

villous,  139 
Tympanum,  affections  of,  511 

inflation  of,  5ll 

perforation  of  membrane,  513 
Typhlitis,  recurrent,  681 
Typhoid  state,  58 


ULCER,  annular,  71 
callous,  71 
degeneration,  375 
healing,  characters  of,  69 
indolent,  71 
inflamed,  70 
irritable,  70 
malignant,  144,  146 
menstrual,  72 
rodent,  142 
skin-grafting  in,  70 
•     (Special),  69-72 
scrofulous,  92 
sloughing,  70 
spreading,  70 
stages  of,  69 
syphilitic,  115 
general  treatment,  72 
varicose,  72 
weak  or  cedematous,  70 
Ulceration,  64,  67 
causes  of,  67,  68 
malignant,  69,  141 
of  bloodve-sels,  hemorrhage  from,  82 
of  bone,  278 

of  duodenum  in  burns,  194 

pathology  of,  68 

result  of  inflammation,  61,  68 

specific,  69 

traumatic,  69 
Ulna,  dislocations  of,  301 

fractures  of,  254 
Urethra,  female,  dilatation  of,  for  stone, 
799 

vascular  growth  of,  824 
foreign  bodies  in,  751 
hemorrhage  from,  718,  752 
rupture  of,  in  fractured  pelvis,  260 
laceration  of,  752 
papilloma  of,  766 
stricture  of,  753 

causes  of,  755 

cicatricial,  754 


INDEX. 


985 


Urethra,  stricture  of,  congestive,  753 
dilatation  of,  continuous,  759 
forcible,  759 
intermittent,  756 
electrolysis  of,  763 
examination  for,  755 
false  passages  from,  752 
inflammatory,  753 
local  complications  of,  764 
section  of ;  see  Urethrotomy 
spasmodic,  753 
symptoms  of,  755 
treatment  of,  756 

Urethritis,  762 

Urethrotomy,  accidents  after,  763 
external,  761 
Cock's,  774 
Syme's,  761 
Wheelhouse's,  762 
internal,  760 
Urinary  organs,  examination  of  cases,  742 

physical,  743 
Urine,  albumen  in,  747 
blood  in,  747 
carbolic  acid  in,  174 
epithelium  in,  749 
examination  of,  744 
extravasation  of,  764 
incontinence  of,  776 
mucus  and  pus  in,  749 
retention  of,  771 
sediments  from,  744 

treatment  of,  746 
suppression  of,  764,  771 
Uterine  appendages,  removal  of,  700,  720 
Uterus,  cancer  of,  712 

tibro-cystic  tumors  of,  716 
fibromyoma  of,  715 

complicated  with  pregnancy,  720 
course,  716 

diagnosis  from   ovarian  tumor 
717 

enucleation  of,  718 

treatment,  718,  720 
fibrous  tumor  of,  135 
syphilitic  disease  of,  115 
Uvula,  enlargement  of,  551 


VACCINATION,  868 
Vagina,  congenital  absence  of,  822 
Vagina,  foreign  bodies  in,  819 
pro'apse  of,  822 
rupture  of,  819 
wounds  of,  818 
Vaginitis,  823 
Varicocele,  410,  809 
Varicose  veins,  72 
Varix  aneurismal,  373,  377 
arterial,  377 
of  labia,  823 
symptoms,  373 
treatment,  373 


Vegetable  parasites,  34 
Veins,  air  in,  404, 

inflammation  of,  408  ;  see  Phlebitis 
results  of  ligature,  403 
varicose,  409 

bleeding  from,  403,  410 
causes  of,  409 
complications,  411 
excision  of,  412 
radical  cure  of,  412 
resulting  changes  in  vessels,  410 
treatment,  palliative,  411 
wounds  of,  403 
Venesection,  864 

Vessels,  intracranial,  injuries  of,  437 
intrathoracic,  injury  of,  587 
new  formation  of,  60 

Vessel- wall,  state  of,  in  inflammation,  50, 
53 

Viper,  bite  of,  198 
Vitreous,  injuries  of,  501 
Volvulus,  pathology  of,  653 

symptoms,  662 

treatment,  675 
Vulva,  injuries  of,  818 
Vulvitis,  823 


WADDING  of  gun,  injuries  by,  182 
Warts,  139,  214 
Warts,  dissecting  porter's,  203 

venereal.  111,  214 
Weaver's  bottom,  217 
Wens,  215 

Whitlow,  79,  204,  481 

treatment,  482 
Wind-contusions,  181 
Wool-sorters'  disease,  209 
Wound-diphtheria,  154 
Wound-diseases,  septic,  37,  149 
Wounds,  169;  see  Special  organs 

antiseptic  dressing  of,  173 

contused,  176 

dissection,  203 

drainage  of,  171 

effects  of  putrefaction  of,  172 

gunshot,  180 

incised,  169 

lacerated,  177 

modes  of  healing,  177 

penetrating  in  gunshot  injuries,  183 

protection  from  irritants,  172 

punctured,  177 

septic,  disinfection  of,  174 

treatment,  177 

with  loss  of  substance,  177 
Wrist,  dislocations  of,  303 
Wry-neck,  583 

in  cervical  caries,  476 
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63 


Stcmbarft  iTlcbical  tDorke. 


PLAYF AIR'S  MIDWIFERY.— Fourth  Edition. 


A  Treatise  on  the  Science  and  Practice  of  Midwifery.   By  W.  S. 

Playfair,  M.D.,  F.R.CP.,  Professor  of  Obstetric  Medicine  in  King's  College,  London,  etc. 
New  (fourth)  American  from  the  fifth  English  edition.  Edited,  with  additions,  by  Robert 
P.  Harris,  M.D.  In  one  handsome  octavo  volume  of  654  pages,  with  3  plates  and  201  engrav- 
ings.   Cloth,  $4.00;  leather,  $5. 00;  half  Russia,  $5.50. 


This  still  remains  a  favorite  in  America,  not  only 
because  tlie  author  is  recoguized  as  a  safe  guide  and 
eminently  progressive  man,  but  also  as  sparing  no 
effort  to  make  each  successive  edition  a  faithful  mirror 
of  the  latest  and  best  practice.  A  work  so  frequently 
noticed  as  the  present  requires  no  further  review.  We 
believe  that  this  edition  is  simply  the  forerunner  of 
many  others,  and  that  the  demand  will  keep  pace 


with  the  supply. — American  Journal  of  Obstetrics,  Nov. 
1885. 

Since  its  first  publication,  only  eight  years  ago,  it 
has  rapidly  become  the  favorite  text-book,  to  the 
practical  exclusion  of  all  others.  A  large  measure  of 
its  popularity  is  due  to  the  clear  and  easy  styla  in 
which  it  is  written.  Few  text-books  for  students  have 
very  much  to  boast  of  in  this  respect.  —Medical  Record. 


SMITH  ON  CHILDREN  —Sixth  Edition. 
A  Treatise  on  the  Diseases  of  Infancy  and  Childhood.   By  J.  Lewis 

Smith,  M.D.,  Clinical  Professor  of  Diseases  of  Children  in  the  Bellevue  Hospital  Medical  Col- 
lege, N.  Y.  New  (sixth)  edition,  thoroughly  revised  and  rewritten.  In  one  handsome  octavo 
volume  of  8G7  page?,  with  40  illustrations.    Cloth,  $4.50  ;  leather,  $5.50 ;  half  Russia,  $6.00. 


Rarely  does  a  pleasanter  task  fall  to  the  lot  of  the 
bibliographer  than  to  announce  the  appearance  of  a 
new  edition  of  a  medical  classic  like  Prof.  J.  Lewis 
Smith's  Treating  on  the  Diseases  of  Infancy  and  Child- 
hood. For  years  it  has  stood  high  in  the  confidence 
of  the  profession,  and  with  the  additions  and  altera- 
tions now  made  it  may  be  said  to  be  the  best  book  in 
the  language  on  the  subject  of  which  it  treats.  An 
examination  of  the  text  fully  sustains  the  claims 
made  in  the  preface,  that  "in  preparing  the  sixth 
edition  the  author  has  revised  the  text  to  such  an 
extent  that  a  considerable  part  of  the  book  may  be 
considered  new."    If  the  young  practitioner  proposes 


to  place  in  his  library  but  one  book  on  the  diseases  of 
children,  we  would  unhesitatingly  say,  let  that  book 
be  the  one  which  is  the  subject  of  this  notice.  —  The 
American  Journal  of  the  Medical  Sciences,  April,  1886. 

No  better  work  on  children's  diseases  could  be 
placed  in  the  hands  of  the  student,  containing,  as  it 
does,  a  very  complete  account  of  the  symptoms  and 
pathology  of  the  diseases  of  early  life,  and  possessing 
the  further  advantage,  in  which  it  stands  alone 
amongst  other  works  on  its  subject,  of  recommending 
treatment  in  accordance  with  the  most  recent  thera- 
peutical views. — British  and  Foreign  Medico -Chirurgical 
Review. 


EMMET'S  GYNECOLOGY.— Third  Edition. 
The  Principles  and  Practice  of  Gynaecology ;  for  the  use  of  Students 

and  Practitioners  of  Medicine.  By  Thomas  Addis  Emmet,  M.D.,  LL.D.,  Surgeon  to  the 
Woman's  Hospital,  New  York,  etc.  New  (third)  edition,  thoroughly  revised.  In  one  large 
and  very  handsome  octavo  volume  of  880  pages,  with  150  illustrations.  Cloth,  $5.00;  leather, 
$6.00;  very  handsome  half  Russia,  raised  bands,  $6.50. 

We  are  in  doubt  whether  to  congratulate  the  author  |  will  not  fail  to  appreciate  the  privilege  thus  offered 
more  than  the  profession  upon  the  appearance  of  the  I  them  of  perusing  the  views  and  practice  of  the  author, 
third  edition  of  this  well-known  work.  Embodying,  -  llis  earnestness  of  purpose  aud  conscientiousness  are 
as  it  does,  the  lite-long  experience  of  one  who  has  '  mauifest.  He  gives  not  only  his  individual  expe- 
conspicuously  distinguished  himself  as  a  bold  and  i  rience  but  endeavors  to  represent  the  actual  state  of 
successful  operator,  and  who  has  devoted  so  much  I  gynaecological  science  and  art. — British  Medical  Jour- 
attention  to  the  specialty,  we  feel  sure  the  profession  1  not,  May  ltf,  1885. 


ROBERTS  ON  URINARY  DISEASES.— Fourth  Edition. 
A  Practical  Treatise  on  Urinary  and  Renal  Diseases,  including 

Urinary  Deposits.  By  William  Roberts,  M.D.,  Lecturer  on  Medicine  in  the  Manchester 
School  of  Medicine,  etc.  Fourth  American  from  the  fourth  London  edition.  In  one  handsome 
octavo  volume  of  609  pages,  with  81  illustrations.    Cloth,  $3.50. 

The  appearancn  of  a  now  edition  of  Dr.  Roberts'  it  does,  the  merits  of  previous  editions,  with  those 
well-known  aud  valuable  work  is  an  event  which  will  improvements  demanded  by  more  recent  accessions  to 
be  hailed  with  pleasure  by  all  who  are  familiar  with  our  knowledge,  we  predict  for  the  volume  the  success 
the  hist  edition,  for  all  are  naturally  anxious  to  ascer-  of  its  predecessors. — The  American  Journal  of  the  Medi- 
tain  the  views  of  so  mature  an  observer,  aud  so  busy  ,  calSciencet,  April,  1880.  . 
a  physician  on  so  practical  a  subject.    Maintaining,  as 
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THE  NATIONAL  DISPENSATORY. 

NEW  (FOURTH)  EDITION. 

Containing  the  Natural  History,  Chemistry,  Pharmacy,  Actions  and  Uses  of 
Medicines,  including  those  recognized  in  the  Pharmacopoeias  of  the  United  States,  Great 
Britain  and  Germany,  with  numerous  references  to  the  French  Codex.  By  Alfred  StillA, 
M.D.,  LL.D.,  Professor  Emeritus  of  Theory  and  Practice  of  Medicine  and  of  Clinical  Medicine 
in  the  University  of  Pennsylvania,  and  John  M.  Maisch,  Phar.D.,  Professor  of  Materia  Medica 
and  Botany  in  the  Philadelphia  College  of  Pharmacy,  Secretary  to  the  American  Pharmaceu- 
tical Association.  Fourth  edition,  revised  to  October,  1886,  and  covering  the  new  British 
Pharmacopoeia.  In  one  magnificent  imperial  octavo  volume  of  1794  pages,  with  311  elaborate 
engravings.  Price  in  cloth,  $7.25  ;  leather,  raised  bands,  $8.00;  very  handsome  half  Russia, 
raised  bands  and  open  back,  $9.00.  This  work  will  be  furnished  with  Patent  Ready  Reference 
Thumb-letter  Index  for  $1.00,  in  addition  to  the  price,  in  any  of  above  styles  of  binding. 


The  National  Dispensatory  is  so  well  and  favorably 
known  on  both  sides  of  the  Atlantic  that  scarcely 
anything  is  left  to  the  reviewer,  except  to  call  atten- 
tion to  the  fact  that  another  edition  of  this  valuable 
work  has  made  its  appearance.  This  last  edition  sur- 
passes even  its  predecessors  in  thoroughness  and  accu- 
racy. The  fact  that  in  1884,  when  the  third  edition 
was  published,  no  revision  of  the  British  Pharma- 


copoeia had  been  made  for  seventeen  years,  has  neces- 
sitated a  thorough  going  over  of  the  whole  work  in 
order  that  references  might  correspond  to  the  work  of 
our  British  cousins.  In  addition  to  these  changes  is 
a  fairly  full  resume,  in  the  form  of  addenda,  of  the 
more  important  drugs  which  have  come  into  general 
use  in  the  last  two  or  three  years — American  Journal 
of  the  Medical  Sciences,  April,  1887. 


BURNETT  ON  THE  EAR.— Second  Edition. 

The  Ear,  Its  Anatomy,  Physiology  and  Diseases.  A  Practical  Treatise 
for  the  use  of  Medical  Students  and  Practitioners.  By  Charles  H.  Burnett,  A.M.,  M.D.,  Pro- 
fessor of  Otology  in  the  Philadelphia  Polyclinic;  President  of  the  American  Otological  Society. 
Second  edition.  In  one  handsome  octavo  volume  of  580  pages,  with  107  illustrations.  Cloth, 
$4.00  ;  leather,  $5.00. 

All  the  good  qualities  of  the  first  edition  are  retained  I  rewriting  the  text  of  important  subjects.  We  sincerely 
in  the  second.  The  rapid  and  eminently  practical  I  believe  that  the  earnest  and  zealous  labors  of  our 
advances  in  the  science  of  Otology  which  have  taken  author  have  made  his  work  more  than  ever  worthy  of 
place  in  the  last  seven  years,  have  been  duly  regarded  I  the  kind  reception  accorded  to  the  first  edition. — Edin- 
by  our  author,  who  in  his  revision  has  made  many  j  burgh  Medical  Journal,  June,  1885. 
alterations,  omitting  obsolete  material,  and  entirely  | 


JULER  ON  THE  EYE. 
A  Handbook  of  Ophthalmic  Science  and  Practice.    By  Henry  E. 

Juler,  F.R.C.S.,  Senior  Assistant  Surgeon,  Royal  Westminster  Ophthalmic  Hospital;  late 
Clinical  Assistant,  Moorfields,  London.  In  one  handsome  octavo  volume  of  460  pages,  with  125 
woodcuts,  27  colored  plates,  selections  from  the  Test-types  of  Jaeger  and  Snellen,  and  Holm- 
gren's Color-blindness  Test.    Cloth,  $4.50  ;  leather,  $5.50. 


The  task  of  criticism  becomes  actual  pleasure  when 
such  a  text-book  falls  into  the  critic's  hands.  Mr. 
Juler  has  written  a  book  which  must  prove  the  very 
best  manual  upon  the  subject  in  our  language.  The 
arrangement  of  the  chapters  and  sections  is  so  excel- 
lent as  to  prove  of  great  assistance  to  the  student ;  the 


style  is  very  clear,  and  the  relationships  between  the 
pathology  and  the  symptoms  of  the  different  diseases 
are  clearly  pointed  out.  The  book  will  give  a  sound 
and  well  organized  knowledge  of  the  diseases  of  the 
eye  to  anyone  who  will  make  himself  its  master. — 
I  New  Orleans  Medical  and  Surgical  Journal,  Feb.  1885. 


BUMSTEAD  AND  TAYLOR  ON  VENEREAL.— Fifth  Edition. 

The  Pathology  and  Treatment  of  Venereal  Diseases.  Including  the 
results  of  recent  investigations  upon  the  subject.  By  Freeman  J.  Bumstead,  M.D..  LL.D., 
late  Professor  of  Venereal  Diseases  at  the  College  of  Physicians  and  Surgeons,  New  York,  etc.  ; 
and  Robert  W.  Taylor,  A.M.,  M.D.,  Surgeon  to  Charity  Hospital,  New  York,  Professor  of 
Venereal  and  Skin  Diseases  in  the  University  of  Vermont,  President  of  the  American  Dertna- 
tological  Association.  Fifth  edition,  revised  and  largely  rewritten,  by  Dr.  Taylor.  In  one 
large  and  handsome  octavo  volume  of  898  pages,  with  139  illustrations,  and  13  chromo-litho- 
graphic  figures.    Cloth,  $4.75  ;  leather,  $5.75;  very  handsome  half  Russia,  $6.25. 

For  more  than  a  score  of  years  this  work  has  been 
accepted  as  a  standard  by  the  profession,  and  pride 
has  been  felt  in  it  as  reflecting  the  utmost  credit  on 


American  medicine.  The  book  is  an  exponent  of 
syphilography  as  it  appears  to  a  man  yet  busily  en- 
gaged in  its  study  and  contributing  to  its  progress. 
Dr.  Taylor's  rare  power  of  clinical  observation,  his 
talent  for  terse  and  graphic  description,  stand  out 


with  undiminished  prominence  in  his  work  on  this 
edition.  The  colored  illustrations  are  admirable  in 
execution,  and  well  calculated  to  aid  in  the  elucida- 
tion of  the  text  The  work  as  it  now  stands  is  be- 
yond peradventure  destined  to  maintain  for  many 
years  to  come  its  position  as  one  of  the  foremost  med- 
ical books  in  any  language. — New  York  Medical  Jour- 
nal, March  29,  1884. 
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In  asking  the  attention  of  the  profession  to  the  works  advertised  in  the  following  pages, 
O  the  publishers  would  state  that  no  pains  are  spared  to  secure  a  continuance  of  the  confi- 
^  dence  earned  for  the  publications  of  the  house  by  their  careful  selection  and  accuracy  and 
05   finish  of  execution. 

*5j  The  large  number  of  inquiries  received  from  the  profession  for  a  finer  class  of  bindings  than  is 

usually  placed  on  medical  books  has  induced  us  to  put  certain  of  our  standard  publications  in 
£   half  Hussia;  and,  that  the  growing  taste  may  be  encouraged,  the  prices  have  been  fixed  at  so  small 
O   an  advance  over  the  cost  of  sheep  as  to  place  it  within  the  means  of  all  to  possess  a  library  that 
shall  have  attractions  as  well  for  the  eye  as  for  the  mind  of  the  reading  practitioner. 

The  printed  prices  are  those  at  which  books  can  generally  be  supplied  by  booksellers 
throughout  the  United  States,  who  can  readily  procure  for  their  customers  any  works  not 
§0  kept  in  stock.  Where  access  to  bookstores  is  not  convenient  books  will  be  sent  by  mail  by 
fa  the  publishers  postpaid  on  receipt  of  the  printed  price,  and  as  the  limit  of  mailable  weight 
05  has  been  removed,  no  difficulty  will  be  experienced  in  obtaining  through  the  post-office 
09  any  work  in  this  catalogue.  No  risks,  however,  are  assumed  either  on  the  money  or  on 
«P  the  books,  and  no  publications  but  our  own  are  supplied,  so  that  gentlemen  will  in  most 
^  cases  find  it  more  convenient  to  deal  with  the  nearest  bookseller. 
•U  LEA  BROTHERS  &  CO. 
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g  THE  AMERICAN  JOURNAL  OF  THE  MEDICAL        To  one  address, 

>»         SCIENCES,  Monthly,  $4.00  per  annum.  I  p^l'paJ^' 

CD  $7.50 

THE  MEDICAL  NEWS,  Weekly,  $5.00  per  annum.  J    per  annum. 

&  THE  MEDICAL  NEWS  VISITING  LIST  (3  styles,  see  p.  3),  $1.25. 

E  With  either  or  both  above  periodicals,  in  advance,  75c. 

o 

%  THE  YEAR-BOOK  OF  TREATMENT  (see  p.  17),  $1.25.  With 
£         either  JOURNAL  or  NEWS,  or  both,  75c.  Or  JOURNAL, 
-  NEWS,  VISITING  LIST  and  YEAR-BOOK,  $8.50,  in  advance. 


a   

»C  "TTTITH  1889,  The  Journal  enters  upon  its  sixty-ninth  and  The 
g     W      News  upon  its  forty-seventh  year.    Anticipating  the  require- 
^  ments  of  the  times,  The  News  changed  from  a  monthly  journcl  »u  a 
05  vastly  larger  weekly  newspaper  in  1882,  and  The  Journal  changed  from 
|—  a  quarterly  to  a  monthly  in  1888,  increasing  its  contents  and  simultaneously 
reducing  its  price.   Jointly  these  two  periodicals  combine  all  that  is  possible 
and  desirable  in  medical  journalism,  the  promptness  of  the  newspaper  and 
the  elaboration  of  the  magazine.  {Continued  on  next  page.) 
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The  American  Journal  and  TJe  Judical  Jletog. 

Continued  from  First  Page. 

Great  care  is  exercised  to  make  them  thoroughly  practical  and  of  the 
utmost  possible  assistance  in  the  every-day  work  of  the  physician,  surgeon 
and  obstetrician.  The  Departments  of  Progress,  for  instance,  during 
1888,  contained  2300  individual  articles  on  Medical  Advances,  gathered 
from  the  medical  periodicals  of  the  world.  The  Original  Departments 
are  filled  with  important  communications  from  the  most  practical  minds  of 
the  profession  on  both  sides  of  the  Atlantic,  and  the  Reviews  convey 
impartial  judgments,  as  to  the  value  of  the  most  recent  additions  to  the 
literature  of  medicine.  In  addition  to  the  above  features  common  to  both, 
The  News  contains  carefully  gathered  details  of  advanced  Hospital  Treat- 
ment, skilful  Editorials  on  living  topics,  News  Items,  Society  Proceedings, 
Notes  and  Queries,  Correspondence,  etc. 

Designed  to  fill  distinct  and  complementary  spheres,  these  periodicals 
are  most  advantageously  read  in  conjunction,  and  to  lead  every  practi- 
tioner to  prove  this  for  himself  the  commutation  rate  has  been  placed 
at  the  very  low  figure  of  $7.50.  Their  cheapness  at  this  rate  is  rendered 
obvious  by  the  consideration  that  they  contain  most  valuable  matter, 
equivalent  to  9  octavo  volumes  of  700  pages"  each.  Although  fitted  to 
be  read  together,  each  periodical  is  individually  complete  and  contains 
no  duplicated  matter,  so  that  every  reader  of  either  is  kept  thoroughly 
posted.  The  reader  of  both  gains  the  grasp  of  medical  advance  which  is 
assured  by  locating  matters  from  different  points  of  view. 

As  a  premium  for  advance-payment  to  either  or  both  the  above 
periodicals,  The  Year-Book  of  Treatment  (see  page  17)  is  furnished  for 
75  cents  (regular  price,  $1.25).  This  convenient  work  gives  an  inde- 
pendent and  classified  statement  of  the  value  and  uses  of  such  remedies 
as  have  been  introduced  and  tested  with  success  during  the  year. 

Similarly,  The  Medical  News  Visiting  List,  the  most  perfect  work  of 
its  kind  (see  page  3),  is  furnished  to  drawee-paying  subscribers  for  75 
cents  (regular  price,  $1.25).    Thumb-letter  index,  25  cents  extra. 

OR,  AS  A  SPECIAL  OFFER, 

Journal,  News,  Year-Book  and  Visiting  List,  in  advance,  $8.50. 

Subscribers  can  obtain,  at  the  close  of  each  volume,  cloth  covers  for 
The  Journal  {one  annually),  and  for  The  News  {one  annually),  free  by 
mail,  by  remitting  Ten  Cents  for  The  Journal  cover,  and  Fifteen  Cents 
for  The  News  cover. 

jgg^The  safest  mode  of  remittance  is  by  bank  check  or  postal  money 
order,  drawn  to  the  order  of  the  undersigned ;  where  these  are  not  acces- 
sible, remittances  for  subscriptions  may  be  sent  at  the  risk  of  the  publishers 
by  forwarding  in  registered  letters.  Address, 

LEA  BROTHERS  &  CO.,  706  &  708  Sansom  Street,  Philadelphia. 
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THE  MEDICAL  NEWS  VISITING  LIST  FOR  1890 

Has  been  revised  and  brought  thoroughly  up  to  date  in  every  respect.  It  con- 
tains 48  pages  of  text,  including  calendar  for  two  years;  obstetric  diagrams;  scheme 
of  dentition;  tables  of  weights  and  measures  and  comparative  scales;  instructions  for  ex- 
amining the  urine;  list  of  disinfectants;  table  of  eruptive  fevers;  lists  of  new  remedies 
and  remedies  not  generally  used ;  incompatibles,  poisons  and  antidotes;  artificial  respira- 
tion ;  table  of  doses,  prepared  to  accord  with  the  last  revision  of  the  II.  S.  Pharmacopoeia ; 
an  extended  table  of  Diseases  and  their  remedies,  and  directions  for  ligation  of  ar- 
teries. 176  pages  of  blanks  for  all  records  of  practice  and  erasable  tablet.  Handsomely 
bound  in  limp  Morocco,  with  pocket,  pencil,  rubber  and  catheter  scale. 

The  Medical  News  Visiting  List  for  1890  is  issued  in  three  styles,  as  heretofore : 
Weekly  (for  30  patients);  Monthly,  and  Perpetual.  Each  in  one  volume,  $1.25.  Also 
furnished  with  Ready  Reference  Thumb-letter  Index  for  quick  use,  25  cents  extra.  For 
special  offers,  including  Visiting  List,  see  pages  1  and  2. 

A  few  notices  of  this  Visiting  List  are  appended  : 


This  list  is  all  that  could  be  desired.  It  con- 
tains a  vast  amount  of  useful  information,  especi- 
ally for  emergencies,  and  gives  good  table  of  doses 
and  therapeutics. — Canadian  Practitioner,  Jan.  '88. 

It  is  a  masterpiece.  Some  of  the  features  are 
peculiar  to  "The  Medical  News  Visiting  List'' 
notably  the  Therapeutic  Table,  prepared  by  Dr.  T. 
Lauder  Bruntoc,  which  contains  the  list  of  dis- 


eases arranged  alphabetically,  giving  under  each 
a  list  of  the  prominent  drugs  employed  in  the 
treatment.  When  ordered,  a  Ready  Reference 
Thumb-letter  Index  is  furnished.  This  is  a  feat- 
ure peculiar  to  this  Visiting  List. — Physician  and 
Surgeon,  December,  1887. 

For  convenience  and  elegance  it  is  not  surpass- 
able. — Obstetric  Gazette,  November,  1887. 


THE  MEDICAL  NEWS  PHYSICIANS9  LEDGER. 

Containing  400  pages  of  fine  linen  "  ledger  "  paper,  ruled  so  that  all  the  accounts  of  a 
large  practice  may  be  conveniently  kept  in  it,  either  by  single  or  double  entry,  for  a  long 
period.  Strongly  bound  in  leather,  with  cloth  sides,  and  with  a  patent  flexible  back, 
which  permits  it  to  lie  perfectly  flat  when  opened  at  any  place.  Price,  $5.00.  Also, 
i  small  special  lot  of  same  Ledger,  with  300  pages.    Price,  $4.00. 


HAJRTSHORNE,  HENRY,  A.  M.,  M.  D.,  LL.  D., 

Lately  Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

A  Conspectus  of  the  Medical  Sciences;  Containing  Handbooks  on  Anatomy, 
Physiology,  Chemistry,  Materia  Medica,  Practice  of  Medicine,  Surgery  and  Obstetrics. 
Second  edition,  thoroughly  revised  and  greatly  improved.  In  one  large  royal  12mo. 
Tolume  of  1028  pages,  with  477  illustrations.   Cloth,  $4.25 ;  leather,  $5.00.  » 


The  object  of  this  manual  is  to  afford  a  conven- 
ient work  of  reference  to  students  during  the  brief 
moments  at  their  command  while  in  attendance 
upon  medical  lectures.  It  is  a  favorable  sign  that 
it  has  been  found  necessary,  in  c  short  space  of 
time,  to  issue  a  new  and  carefully  rex  teed  edition. 
The  illustrations  are  very  numerous  and  unusu- 
ally clear,  and  each  part  seems  to  have  received 
its  due  share  of  attention.  We  can  conceive  such 
a  work  to  be  useful,  not  only  to  students,  but  to 
practitioners  as  well.  It  reflects  credit  upon  the- 


industry  and  energy  of  its  able  editor.— Boston 
Medical  and  Surgical  Journal,  8ept.  3.  1874. 

We  can  say  with  the  strictest  truth  that  it  is  the 
best  work  of  the  kind  with  which  we  are  ac- 
quainted. It  embodies  in  a  condensed  form  all 
recent  contributions  to  practical  medicine,  and  is 
therefore  useful  to  every  busy  practitioner  through- 
out our  country,  besides  being  admirably  adapted 
to  the  use  of  students  of  medicine.  The  book  is 
faithfully  and  ably  executed.— Charleston  Medical 
Journal,  April,  1875. 


NEILL,  JOHN,  M.  D.,  and  SMITH,  F.  G.,  M.  D., 

Late  Surgeon  to  the  Penna.  Hospital.  Prof,  of  the  Jnstitutes  of  Med.  in  the  Univ.  of  Penna. 

An  Analytical  Compendium  of  the  "Various  Branches  of  Medical 
Science,  for  the  use  and  examination  of  Students.  A  new  edition,  revised  and  improved. 
In  one  large  royal  12mo.  volume  of  974  pages,  with  374  woodcuts.  Cloth,  $4 ;  leather,  $4.75. 


LUDLOW,  J.  L.,  M.  D., 

Consulting  Physician  to  the  Philadelphia  Hospital,  etc. 

A  Manual  of  Examinations  upon  Anatomy,  Physiology,  Surgery,  Practice  of 
Medicine  Obstetrics,  Materia  Medica,  Chemistry,  Pharmacy  and  Therapeutics.  To  which 
is  added  a'  Medical  Formulary.  Third  edition,  thoroughly  revised,  and  greatly  enlarged.  In 
one  12mo.  volume  of  816  pages,  with  370  illustrations.   Cloth,  $3.25 ;  leather,  $3.75. 

The  arrangement  of  this  volume  in  the  form  of  question  and  answer  renders  it  espe- 
cially suitable  for  the  office  examination  of  students,  and  for  those  preparing  for  graduation. 
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BILLINGS,  J.  S.,  A.  M.,  M.D.,  LL.D.,  Marv.  and  Edin., 

Member  National  Academy  of  Sciences,  Surgeon  U.  S.  A.,  etc. 

A  MEDICAL  DICTIONAKY,  including  in  one  alphabet  English,  French, 
German,  Italian  and  Latin  Technical  Terms  used  in  Medicine  and  the  Collateral 
Sciences,  with  accentuation  and  pronunciation  of  English  words.  By  John  S.  Billings, 
A.  M.,  M.  D.,  LL.  D. 

WITH  THE  COLLABORATION  OF 

W.  O.  ATWATER.  M.  D.,  WASHINGTON  MATTHEWS,  M.D., 

FRANK  BAKER,  M.  D.,  H.  C.  YARROW,  M.  D., 

JAMES  M.  FLINT,  M.  D.,  W.  T.  COUNCILMAN,  M.  D.,  . 

R.  LORINI,  M.D.,  WILLIAM  LEE,  M.D., 

S.  M.  BURNETT,  M.  D.,  •  C.  S.  MINOT,  M.  D. 

J.  H.  KIDDER,  M.  D., 

In  two  very  handsome  royal  octavo  volumes. 

Shortly.   Subscription  only.   Address  the  Publishers. 


DUNGLISON,  ROBLET,  M.D., 

Late  Professor  of  Institutes  of  Medicine  in  the  Jefferson  Medical  College  of  Philadelphia. 

MEDICAL  LEXICON ;  A  Dictionary  of  Medical  Science :  Containing 

a  concise  Explanation  of  the  various  Subjects  and  Terms  of  Anatomy,  Physiology,  Pathol- 
ogy, Hygiene,  Therapeutics,  Pharmacology,  Pharmacy,  Surgery,  Obstetrics,  Medical  Juris- 
prudence and  Dentistry,  Notices  of  Climate  and  of  Mineral  Waters,  Formulae  for  Officinal, 
Empirical  and  Dietetic  Preparations,  with  the  Accentuation  and  Etymology  of  the  Terms, 
and  the  French  and  other  Synohymes,  so  as  to  constitute  a  French  as  well  as  an  English 
Medical  Lexicon.  Edited  by  Richard  J.  Dunglison,  M.  D.  In  one  very  large  and 
handsome  royal  octavo  volume  of  1139  pages.  Cloth,  $6.50;  leather,  raised  bands,  $7.50; 
very  handsome  half  Russia,  raised  bands,  $8. 


About  the  first  book  purchased  by  the  medical 
student  is  the  Medical  Dictionary.  The  lexicon 
explanatory  of  technical  terms  is  simply  a  sine  qua 
non.  In  a  science  so  extensive  and  with  such  col- 
laterals as  medicine,  it  is  as  much  a  necessity  also 
to  the  practising  physician.  To  meet  the  wants  of 
students  and  most  physicians  the  dictionary  must 
be  condensed  while  comprehensive,  and  practical 
while  perspicacious.  It  was  because  Dunglison's 
met  these  indications  that  it  became  at  once  the 
dictionary  of  general  use  wherever  medicine  was 
studied  in  the  English  language.  In  no  former 
revision  have  the  alterations  and  additions  been 
so  great.  The  chief  terms  have  been  set  in  black 
letter,  while  the  derivatives  follow  in  small  caps; 
an  arrangement  which  greatly  facilitates  reference. 
— Cincinnati  Lancet  and  Clinic,  Jan.  10, 1874. 

A  book  of  which  every  American  ought  to  be 
proud.   When  the  learned  author  of  the  work 


passed  away,  probably  all  of  us  feared  lest  the  book 
dhould  not  maintain  its  place  in  the  advancing 
science  whose  terms  it  defines.  Fortunately,  Dr. 
Richard  J.  Dunglison,  having  assisted  his  father  in 
the  revision  of  several  editions  of  the  work,  and 
having  been,  therefore,  trained  in  the  methods 
and  imbued  with  the  spirit  of  the  book,  has  been 
able  to  edit  it  as  a  work  of  the  kind  should  be 
edited — to  carry  it  on  steadily,  without^ar  or  inter- 
ruption, along  the  grooves  of  thought  it  has  trav- 
elled during  its  lifetime.  To  show  the  magnitude 
of  the  task  which  Dr.  Dunglison  has  assumed  and 
carried  through,  it  is  only  necessary  to  state  that 
more  than  six  thousand  new  subjects  have  been 
added  in  the  present  edition. — Philadelphia  Medical 
Times,  Jan.  3,  1874. 

It  has  the  rare  merit  that  it  certainly  has  no  rival 
in  the  English  language  for  accuracy  and  extent  of 
references. — London  Medical  Gazette. 


HOBLYN,  RICHARD  D.,  M.  D. 

A  Dictionary  of  the  Terms  Used  in  Medicine  and  the  Collateral 
Sciences.  Revised,  with  numerous  additions,  by  Isaac  Hays,  M.  D.,  late  editor  of 
The  American  Journal  of  the  Medical  Sciences.  In  one  large  royal  12mo.  volume  of  520 
double-columned  pages.   Cloth,  $1.50 ;  leather,  $2.00. 

It  is  the  best  book  of  definitions  we  have,  and  ought  always  to  be  upon  the  student's  table.— Southern 
Medical  and  Surgical  Journal.  

STUDENTS'  SERIES  OF  MANUALS. 

A  Series  of  Fifteen  Manuals,  for  the  use  of  Students  and  Practitioners  of  Medicine 
and  Surgery,  written  by  eminent  Teachers  or.  Examiners,  and  issued  in  pocket-size 
12mo.  volumes  of  300-540  pages,  richly  illustrated  and  at  a  low  price.  The  following  vol- 
umes are  now  ready :  Treves'  Manual  of  Surgery,  by  various  writers,  in  three  volumes, 
each,  $2;  Bell's  Comparative  Physiology  and  Anatomy,  $2;  Gould's  Surgical  Diagno- 
sis, $2 ;  Robertson's  Physiological  Physics,  $2 ;  Bruce's  Materia  Medica  and  Therapeu- 
tics (4th  edition),  $1.50 ;  Power's  Human  Physiology  (2d  edition),  $1.50 ;  Clarke  and 
Lockwood's  Dissectors'  Manual,  $1.50;  Ralfe's  Clinical  Chemistry,  $1.50;  Treves' 
Surgical  Applied  Anatomy,  $2 ;  Pepper's  Surgical  Pathology,  $2 ;  and  Klein's  Elements  of 
Histology  (4th  edition),  $1.75.  The  following  is  in  press :  Pepper's  Forensic  Medicine. 
For  separate  notices  see  index  on  last  page. 

SERIES  OF  CLINICAL  MANUALS. 

In  arranging  for  this  Series  it  has  been  the  design  of  the  publishers  to  provide  the 
profession  with  a  collection  of  authoritative  monographs  on  important  clinical  subjects 
in  a  cheap  and  portable  form.  The  volumes  will  contain  about  550  pages  and  will  be 
freely  illustrated  by  chromo-lithographs  and  woodcuts.  The  following  volumes  are 
now  ready:  Carter  &  Frost's  Ophthalmic  Surgery,  $2.25;  Hutchinson  on  Syphilis, 
$2.25 ;  Ball  on  the  Rectum  and  Anus,  $2.25 ;  Marsh  on  the  Joints,  $2 ;  Owen  on  Surgical 
Diseases  of  Children,  $2;  Morris  on  Surgical  Diseases  of  the  Kidney,  $2.25;  Pick  on 
Fractures  and  Dislocations,  $2;  Butlin  on  the  Tongue,  $3.50;  Treves  on  Intestinal 
Obstruction,  $2 ;  and  Savage  on  Insanity  and  Allied  Neuroses,  $2.  The  following  are  in 
active  preparation:  Broadbent  on  the  Pulse,  and  Lucas  on  Diseases  of  the  Urethra. 
For  separate  notices  see  index  on  last  page. 
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GRAY,  HENRY,  F.  R.  S., 

Lecturer  on  Anatomy  at  St.  George's  Hospital,  London. 

Anatomy,  Descriptive  and  Surgical.   The  Drawings  by  H.  V.  Carter,  M.  D., 

and  Dr.  Westmacott.  The  dissections  jointly  by  the  Author  and  Dr.  Carter.  With 
an  Introduction  on  General  Anatomy  and  Development  by  T.  Holmes,  M.  A.,  Surgeon  lo 
St.  George's  Hospital.  Edited  by  T.  Pickering  Pick,  F.  R.  C.  S.,  Surgeon  to  and  Lecturer 
on  Anatomy  at  St.  George's  Hospital,  London,  Examiner  in  Anatomy,  Eoyal  College  of 
Surgeons  of  England.  A  new  American  from  the  eleventh  enlarged  and  improved  London 
edition,  thoroughly  revised  and  re-edited  by  William  W.  Keen,  M.  D.,  Professor  of 
Anatomy  in  the  Pennsylvania  Academy  of  the  Fine  Arts,  etc.  To  which  is  added  the 
second  American  from  the  latest  English  edition  of  Landmarks,  Medical  and  Surgi- 
cal, by  Luther  Holden,  F.  E.  C.  S.  In  one  imperial  octavo  volume  of  1098 
pages,  with  685  large  and  elaborate  engravings  on  wood.  Price  of  edition  in  black : 
Cloth,  $6 ;  leather,  $7 ;  half  Russia,  $7.50.  Price  of  edition  in  colors  (see  below) : 
Cloth,  $7.25;  leather,  $8.25;  half  Russia,  $8.75. 

This  work  covers  a  more  extended  range  of  subjects  than  is  customary  in  the  ordinary 
text-books,  giving  not  only  the  details  necessary  for  the  student,  but  also  the  application  to 
those  details  to  the  practice  of  medicine  and  surgery.  It  thus  forms  both  a  guide  for  the 
learner  and  an  admirable  work  of  reference  for  the  active  practitioner.  The  engravings 
form  a  special  feature  in  the  work,  many  of  them  being  the  size  of  nature,  nearly  all 
original,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  cut,  in 
place  of  figures  of  reference  with  descriptions  at  the  foot.  In  this  edition  a  new  departure 
has  been  taken  by  the  issue  of  the  work  with  the  arteries,  veins  and  nerves  distinguished 
by  different  colors.  The  engravings  thus  form  a  complete  and  splendid  series,  which  will 
greatly  assist  the  student  in  forming  a  clear  idea  of  Anatomy,  and  will  also  serve  to  refresh 
the  memory  of  those  who  may  find  in  the  exigencies  of  practice  the  necessity  of  recall- 
ing the  details  of  the  dissecting-room.  "  Combining,  as  it  does,  a  complete  Atlas  of 
Anatomy  with  a  thorough  treatise  on  systematic,  descriptive  and  applied  Anatomy, 
the  work  will  be  found  of  great  service  to  all  physicians  who  receive  students  in  their 
offices,  relieving  both  preceptor  and  pupil  of  much  labor  in  laying  the  groundwork  of  a 
thorough  medical  education. 

For  the  convenience  of  those  who  prefer  not  to  pay  the  slight  increase  in  cost  necessi- 
tated by  the  use  of  colors,  the  volume  is  published  also  in  black  alone,  and  maintained 
in  this  style  at  the  price  of  former  editions,  notwithstanding  the  largely  increased  size  of 
the  work. 

Landmarks,  Medical  and  Surgical,  by  the  distinguished  Anatomist,  Mr.  Luther  Holden, 
has  been  appended  to  the  present  edition  as  it  was  to  the  previous  one.  This  work  gives 
in  a  clear,  condensed  and  systematic  way  all  the  information  by  which  the  practitioner  can 
determine  from  the  external  surface  of  the  body  the  position  of  internal  parts.  Thus 
complete,  the  work  will  furnish  all  the  assistance  that  can  be  rendered  by  type  and 
illustration  in  anatomical  study.  ' 

The  most  popular  work  on  anatomy  ever  written. 
It  is  sufficient  to  say  of  it  that  this  edition,  thanks 
to  its  American  editor,  surpasses  all  other  edi- 
tions.— Jour,  of  the  Amer.  Med.  Ass'n,  Dec.  31, 1887. 

A  work  which  for  more  than  twenty  years  has 
had  the  lead  of  all  other  text-books  on  anatomy 
throughout  the  civilized  world  comes  to  hand  in 
such  beauty  of  execution  and  accuracy  -of  text 
and  illustration  as  more  than  to  make  good  the 
large  promise  of  the  prospectus.  It  would  be  in- 
deed difficult  to  name  a  feature  wherein  the  pres- 
ent American  edition  of  Gray  could  be  mended 
or  bettered,  and  it  needs  no  prophet  to  see  that 
the  royal  work  is  destined  for  many  years  to  come 
to  hold  the  first  place  among  anatomical  text- 


books. The  work  is  published  with  black  and 
colored  plates.  It  is  a  marvel  of  book-making. — 
American  Practitioner  and  News,  Jan.  21, 1888. 

Gray's  Anatomy  is  the  most  magnificent  work 
upon  anatomy  which  has  ever  been  published  in 
the  English  or  any  other  language. — Cincinnati 
Medical  News,  Nov.  1887. 

As  the  book  now  goes  to  the  purchaser  he  is  re- 
ceiving the  best  work  on  anatomy  that  is  published 
in  any  language. —  Virginia  Med.  Monthly,  use.  1887. 

Gray's  standard  Anatomy  has  been  and  will  be 
for  years  the  text-book  for  students.  The  book 
needs  only  to  be  examined  to  be  perfectly  under- 
stood.— Medical  Press  of  Western  New  York,  Jan. 
1888. 


Also  for  sale  separate — 
HOLDEN,  LUTHER,  F.  R.  C.  8., 

Surgeon  to  St.  Bartholomew's  and  the  Foundling  Hospitals,  London. 

Landmarks.  Medical  and  Surgical.  Second  American  from  the  latest  revised 
English  edition,  with  additions  by  W.  WT  Keen,  M.  D.,  Professor  of  Artistic  Anatomy  in 
the  Pennsylvania  Academy  of  the  Fine  Arts,  formerly  Lecturer  on  Anatomy  in  the  Phila- 
delphia School  of  Anatomy.   In  one  handsome  12mo.  volume  of  148  pages.   Cloth,  $1.00. 

This  little  book  is  all  that  can  be  desired  within  ' 
Its  scope,  and  its  contents  will  be  found  simply  in- 
valuable to  the  young  surgeon  or  physician,  since 
they  bring  before  him  such  data  as  he  requires  at 
every  examination  of  a  patient.  It  is  written  in 
language  so  clear  and  concise  that  one  ought 
almost  to  learn  it  by  heart.  It  teaches  diagnosis  by 
external  examination,  ocular  and  palpable,  of  the 
body,  with  such  anatomical  and  physiological  facts 
as  directly  bear  on  the  subject.  It  is  eminently 
the  student's  and  young  practitioner  s  book.— Phy- 


sician and  Surgeon,  Nov.  1881. 
The  study  of  these  Landmarks  by  both  physv 


cians  and  surgeons  is  much  to  be  encouraged.  It 
inevitably  leads  to  a  progressive  education  of  both 
the  eye  and  the  touch,  by  which  the  recognition  of 
disease  or  the  localization  of  injuries  is  vastly  as- 
sisted. One  thoroughly  familiar  with  the  facts  here 
taught  is  capable  of  a  degree  of  accuracy  and  a 
confidence  of  certainty  which  is  otherwise  unat- 
tainable. We  cordially  recommend  the  Landmarks 
to  the  attention  of  every  physician  who  has  not 
yet  provided  himself  with  a  copy  of  this  useful, 
practical  guide  to  the  correct  placing  of  all  the 
anatomical  parts  and  organs.— Canada  Medical  and 
Surgical  Journal,  Dec.  1881. 
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ALLEN,  HARRISON,  M.  !>., 

Professor  of  Physiology  in  the  University  of  Pennsylvania. 

A  System  of  Human  Anatomy,  Including  Its  Medical  and  Surgical 
Relations.  For  the  use  of  Practitioners  and  Students  of  Medicine.  With  an  Intro- 
ductory Section  on  Histology.  By  E.  O.  Shakespeare,  M.  D.,  Ophthalmologist  to 
the  Philadelphia  Hospital.  Comprising  813  double-columned  quarto  pages,  with  380 
illustrations  on  109  full  page  lithographic  plates,  many  of  which  are  in  colors,  and  241 
engravings  in  the  text.  In  six  Sections,  each  in  a  portfolio.  Section  I.  Histology. 
Section  II.  Bones  and  Joints.  Section  III.  Muscles  and  Fascia.  Section  IV. 
Arteries,  Veins  and  Lymphatics.  Section  V.  Nervous  System.  Section  VI. 
Organs  op  Sense,  or  Digestion  and  Genito-Urinary  Organs,  Embryology, 
Development,  Teratology,  Superficial  Anatomy,  Post-Mortem  Examinations, 
and  General  and  Clinical  Indexes.  Price  per  Section,  $3.50 ;  also  bound  in  one 
volume,  cloth,  $23.00 ;  very  handsome  half  Russia,  raised  bands  and  open  back,  $25.00. 
For  sale  by  subscription  only.    Apply  to  the  Publishers. 


It  is  to  De  considered  a  study  of  applied  anatomy 
In  its  widest  sense — a  systematic  presentation  of 
such  anatomical  facts  as  can  be  applied  to  the 
practice  of  medicine  as  well  as  of  surgery.  Our 
author  is  concise,  accurate  and  practical  in  his 
statements,  and  succeeds  admirably  in  infusing 
an  interest  into  the  study  of  what  is  generally  con- 
sidered a  dry  subject.  The  department  of  Histol- 
ogy is  treated  in  a  masterly  manner,  and  the 
ground  is  travelled  over  by  one  thoroughly  famil- 
iar with  it.   The  illustrations  are  made  with  great 


care,  and  are  simply  superb.  There  is  as  much 
of  practical  application  of  anatomical  points  to 
the  every-day  wants  of  the  medical  clinician  as 
to  those  of  the  operating  surgeon.  In  fact,  few 
general  practitioners  will  read  the  work  without  a 
feeling  of  surprised  gratification  that  so  many 
points,  concerning  which  they  may  never  have 
thought  before  are  so  well  presented  for  their  con- 
sideration. It  is  a  work  which  is  destined  to  be 
the  best  of  its  kind  in  any  language. — Medical 
Record,  Nov.  25,1882. 


CLARKE,  W.  B.,  F.R.  C.S.  &  LOCKWOOD,  C.  B.,  F.R.  C.S. 

Demonstrators  of  Anatomy  at  St.  Bartholomew's  Hospital  Medical  School,  London. 

The  Dissector's  Manual.  In  one  pocket-size  12mo.  volume  of  396  pages,  with 
49  illustrations.   Limp  cloth,  red  edges,  $1.50.   See  Students'  Series  of  Manuals,  page  4. 


Messrs.Clarke  and  Lock  wood  have  written  a  book 
that  can  hardly  be  rivalled  as  a  practical  aid  to  the 
dissector.  Their  purpose,  which  is  "  how  to  de- 
scribe the  best  way  to  display  the  anatomical 
structure,"  has  been  fully  attained.  They  excel  in 
a  lucidity  of  demonstration  and  graphic  terseness 
of  expression,  which  only  a  long  training  and 


intimate  association  with  students  could  have 

fiven.  With  such  a  guide  as  this,  accompanied 
y  so  attractive  a  commentary  as  Treves'  Surgical 
Applied  Anatomy  (same  series),  no  student  could 
fail  to  be  deeply  and  absorbingly  interested  in  the 
study  of  anatomy. — New  Orleans  Medical  ana  Sur' 
gical  Journal,  April,  1884. 


TREVES,  FREDERICK,  F.  R.  C.  S., 

Senior  Demonstrator  of  Anatomy  and  Assistant  Surgeon  at  the  London  Hospital. 

Surgical  Applied  Anatomy.  In  one  pocket-size  12mo.  volume  of  540  pages, 
with  61  illustrations.  Limp  cloth,  red  edges,  $2.00.  See  Students'  Series  of  Manuals, 
page  4. 

He  has  produced  a  work  which  will  command  a 
larger  circle  of  readers  than  the  class  for  which  it 
was  written.  This  union  of  a  thorough,  practical 
acquaintance  with  these  fundamental  branches, 
quickened  by  daily  use  as  a  teacher  and  practi- 
tioner, has  enabled  our  author  to  prepare  a  work 
which  it  would  be  a  most  difficult  task  to  excel. — 
The  American  Practitioner,  Feb.  1884. 


This  number  of  the  "Manuals  for  Students"  is 
most  excellent,  giving  just  such  practical  knowl- 
edge as  will  be  requiredtorapplicationin  relieving 
the  injuries  to  which  the  living  body  is  liable. 
The  book  is  intended  mainly  for  students,  but  it 
will  also  be  of  great  use  to  practitioners.  The  illus- 
trations are  well  executed  and  fully  elucidate  the 
text.— Southern  Practitioner,  Feb.  1884. 


BELLAMY,  EDWARD,  F.  R.  C.  S., 

Senior  Assistant-Surgeon  to  the  Charing-Oross  Hospital,  London. 

The  Student's  Guide  to  Surgical  Anatomy :  Being  a  Description  of  the 
most  Important  Surgical  Regions  of  the  Human  Body,  and  intended  as  an  Introduction  to 
operative  Surgery.  In  one  12mo.  volume  of  300  pages,  with  50  illustrations.  Cloth,  $2.25. 

WILSON,  ERASMUS,  F.  R.  S. 

A  System  of  Human  Anatomy,  General  and  Special.  Edited  by  W.  H. 
Gobrecht,  M.  D.,  Professor  of  General  and  Surgical  Anatomy  in  the  Medical  College  of 
Ohio.  In  one  large  and  handsome  octavo  volume  of  616  pages,  with  397  illustrations. 
Cloth,  $4.00;  leather,  $5.00.  

CLELAND,  JOHN,  M.  D.,  F.  R.  S., 

Professor  of  Anatomy  and  Physiology  in  Queen's  College,  Qalway. 

A  Directory  for  the  Dissection  of  the  Human  Body.  In  one  12mo. 
volume  of  178  pages.    Cloth,  $1.25. 


HARTSHORNE'S  handbook  of  anatomy 

AND  PHYSIOLOGY.  Second  edition,  revised. 
In  one  royal  12mo.  volume  of  310  pages,  with  220 
woodcuts.  Cloth,  81-75. 


HORNER'S  SPECIAL  ANATOMY  AND  HISTOL- 
OGY. Eighth  edition,  extensively  revised  and 
modified.  In  two  octavo  volumes  of  1007  pages, 
with  320  woodcuts.  Cloth,  $6.00. 
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DRAPER,  JOHN  C,  M.  D.,  LL.  D., 

Professor  of  Chemistry  in  the  University  of  the  City  of  New  York. 

Medical  Physics.  A  Text-book  for  Students  and  Practitioners  of  Medicine.  In 
one  octavo  volume  of  734  pages,  with  376  woodcuts,  mostly  original.  Cloth,  $4. 

FROM  THE  PREFACE. 

The  fact  that  a  knowledge  of  Physics  is  indispensable  to  a  thorough  understanding  of 
Medicine  has  not  been  as  fully  realized  in  this  country  as  in  Europe,  where  the  admirable 
works  of  Desplats  and  Gariel,  of  Robertson  and  of  numerous  German  writers  constitute  a 
branch  of  educational  literature  to  which  we  can  show  no  parallel.  A  full  appreciation 
of  this  the  author  trusts  will  be  sufficient  justification  for  placing  in  book  form  the  sub- 
stance of  his  lectures  on  this  department  of  science,  delivered  during  many  years  at  the 
University  of  the  City  of  New  York. 

Broadly  speaking,  this  work  aims  to  impart  a  knowledge  of  the  relations  existing 
between  Physics  and  Medicine  in  their  latest  state  of  development,  and  to  embody  in  the 
pursuit  of  this  object  whatever  experience  the  author  has  gained  during  a  long  period  of 
teaching  this  special  branch  of  applied  science. 

This  elegant  and  useful  work  beara  ample  testi- 
mony to  the  learning  and  good  judgment  of  the 
author.   He  has  fitted  his  work  admirably  to  the 


exigencies  of  the  situation  by  presenting  the 
reader  with  brief,  clear  and  simple  statements  of 
8uch  propositions  as  he  is  by  necessity  required  to 
master.  The  subject  matter  is  well  arranged, 
liberally  illustrated  and  carefully  indexed.  That 
it  will  take  rank  at  once  among  the  text-books  is 
certain,  and  it  is  to  be  hoped  that  it  will  find  a 
place  upon  the  shelf  of  the  practical  physician, 
where,  as  a  book  of  reference,  it  will  be  found 
useful  and  agreeable. — Louisville  Medical  News, 
SeptemDer  26, 1885. 

Certainly  we  have  no  text-book  as  full  as  the  ex- 
cellent one  he  has  prepared.  It  begins  with  a 
statement  of  the  properties  of  matter  and  energy. 
After  these  the  special  departments  of  physics  are 


explained,  acoustics,  optics,  heat,  electricity  and 
magnetism,  closing  with  a  section  on  electro- 
biology.  The  applications  of  all  these  to  physiology 
and  medicine  are  kept  constantly  in  view.  The 
text  is  amply  illustrated  and  the  many  difficult 
points  of  the  subject  are  brought  forward  with  re- 
markable clearness  and  ability. — Medical  and  Surg- 
ical  Reporter,  July  18, 1885. 

That  this  work  will  greatly  facilitate  the  study 
of  medical  physics  is  apparent  upon  even  a  mere 
cursory  examination.  It  is  marked  by  that  scien- 
tific accuracy  which  always  characterizes  Dr. 
Draper's  writings.  Its  peculiar  value  lies  in  the 
fact  that  it  is  written  from  the  standpoint  of  the 
medical  man.  Hence  much  is  omitted  that  ap- 
pears in  a  mere  treatise  on  physical  science,  while 
much  is  inserted  of  peculiar  value  to  the  physi- 
cian.— Medical  Record,  August  22,  1885. 


Robertson,  j.  McGregor,  m.  a.,  m.  b., 

Muirhead  Demonstrator  of  Physiology,  University  of  Glasgow. 
Physiological  Physics.    In  one  12mo.  volume  of  537  pages,  with  219  illustrt .> 
tions.    Limp  cloth,  $2.00.    See  Students'  Series  of  Manuals,  page  4. 

rnents.  It  will  be  found  of  great  value  to  the 
practitioner.  It  is  a  carefully  prepared  book  of 
reference,  concise  and  accurate,  and  as  such  we 


The  title  of  this  work  sufficiently  explains  the 
nature  of  its  contents.  It  is  designed  as  a  man- 
ual for  the  student  of  medicine,  an  auxiliary  to 
his  text-book  in  physiology,  and  it  would  be  particu- 
larly useful  as  a  guide  to  his  laboratory  experi- 


heartily  recommend  it. — Journal  of  the  America* 
Medical  Association,  Dec.  6,  1884. 


&  ALTON,  JOHN  C.,  M.  2>., 

Professor  Emeritus  of  Physiology  in  the  College  of  Physicians  and  Surgeons,  New  York. 

Doctrines  of  the  Circulation  of  the  Blood.  A  History  of  Physiological 
Opinion  and  Discovery  in  regard  to  the  Circulation  of  the  Blood.  In  one  handsome 
12mo.  volume  of  293  pages.    Cloth,  $2. 

Dr.  Dal  ton's  work  is  the  fruit  of  the  deep  research 
of  a  cultured  mind,  and  to  the  busy  practitioner  it 
cannot  fail  to  be  a  source  of  instruction.  It  will 
inspire  him  with  a  feeling  of  gratitude  and  admir- 
ation for  those  plodding  workers  of  olden  times, 
who  laid  the  foundation  of  the  magnificent  temple 
of  medical  science  as  it  now  stands.— New  Orleans 
Medical  and  Surgical  Journal,  Aug.  1885. 

In  the  progress  of  physiological  study  no  fact 
was  of  greater  moment,  none  more  completely 


revolutionized  the  theories  of  teachers,  than  the 
discovery  of  the  circulation  of  the  blood.  This 
explains  the  extraordinary  interest  it  has  to  all 
medical  historians.  The  volume  before  us  is  one 
of  three  or  four  which  have  been  written  within  a 
few  years  by  American  physicians.  It  is  in  several 
respects  the  most  complete.  The  volume,  though 
small  in  size,  is  one  of  the  most  creditable  con- 
tributions from  an  American  pen  to  medical  history 
that  has  appeared.— Med.  <k  Surg.  Rep.,  Dec.  6. 1884. 


BELL,  F.  JEFFREY,  M.  A., 

Professor  of  Comparative  Anatomy  at  King's  College,  London. 

Comparative  Physiology  and  Anatomy.  In  one  12mo.  volume  of  561  pages, 
with  229  illustrations.  Limp  cloth,  $2.00.    See  Students'  Series  of  Manuals,  page  4. 

The  manual  is  preeminently  a  student's  book —  I  it  the  best  work  in  existence  in  the  English 
clear  and  simple  in  language  and  arrangement,  language  to  place  in  the  hands  of  the  medical 
It  is  well  and  abundantly  illustrated,  and  is  read-  student.— Bristol  Medico-Chirurgical  Journal,  Mar. 
able  and  interesting.   On  the  whole  we  consider  |  1886.  

ELLIS,  GEORGE  VINER, 

Emeritus  Professor  of  Anatomy  in  University  College,  London. 

Demonstrations  of  Anatomy.  Being  a  Guide  to  the  Knowledge  of  the 
Human  Body  by  Dissection.  From  the  eighth  and  revised  London  edition.  In  one  very 
handsome  octavo  volume  of  716  pages,  with  249  illustrations.  Cloth,  $4.25 ;  leather,  $5.25. 

ROBERTS,  JOHN  B.,  A.  M.,  M. 

Prof,  of  Applied  Anat.  and  Oper.  Surg,  in  Phila.  Polyclinic  and  Coll.  for  Graduates  in  Medicine. 
The  Compend  of  Anatomy.    For  use  in  the  dissecting-room  and  in  preparing 
for  examinations.    In  one  16mo.  volume  of  196  pages.    Limp  cloth,  75  cents. 
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CHAPMAN,  HENRY  C,  Jfi  2>., 

Professor  of  Institutes  of  Medicine  and  Medical  Juris,  in  the  Jefferson  Med.  Coll.  of  Philadelphia. 

A  Treatise  on  Human  Physiology.  In  one  handsome  octavo  volume  of 
925  pages,  with  605  fine  engravings.    Cloth,  $5.50;  leather,  $6.50. 


It  represents  very  fully  the  existing  state  of 
physiology.  The  present  work  has  a  special  value 
to  the  student  and  practitioner  as  devoted  more 
to  the  practical  application  of  well-known  truths 
which  the  advance  of  science  has  given  to  the 
profession  in  this  department,  which  may  be  con- 
sidered the  foundation  of  rational  medicine. — Buf- 
falo Medical  and  Surgical  Journal,  Dec.  1887. 

Matters  which  have  a  practical  bearing  on  the 
practice  of  medicine  are  lucidly  expressed;  tech- 
nical matters  are  given  in  minute  detail;  elabo- 
rate directions  are  stated  for  the  guidance  of  stu- 
dents in  the  laboratory.  In  every  respect  the 
work  fulfils  its  promise,  whether  as  a  complete 
treatise  for  the  student  or  for  the  physician ;  for 
the  former  it  is  so  complete  that  he  need  look- no 


farther,  and  the  latter  will  find  entertainment  and 
instruction  in  an  admirable  book  of  reference.— 
North  Carolina  Medical  Journal,  Nov.  1887. 

The  work  certainly  commends  itself  to  both 
student  and  practitioner.  What  is  most  demanded 
by  the  progressive  physician  of  to-day  is  an  adap- 
tation of  physiology  to  practical  therapeutics,  and 
this  work  is  a  decided  improvement  in  this  respect 
over  other  works  in  the  market.  It  will  certainly 
take  place  among  the  most  valuable  text-books. — 
Medical  Age,  Nov.  25,  1887. 

It  is  the  production  of  an  author  delighted  with 
his  work,  and  able  to  inspire  students  with  an  en- 
thusiasm akin  to  his  own. — American  Practitioner 
and  News,  Nov.  12,  1887. 


DALTON,  JOHN  C.,  M.  D., 

Professor  of  Physiology  in  the  College  of  Physicians  and  Surgeons,  New  York,  etc. 

A  Treatise  on  Human  Physiology.  Designed  for  the  use  of  Students  and 
Practitioners  of  Medicine.  Seventh  edition,  thoroughly  revised  and  rewritten.  In  one 
very  handsome  octavo  volume  of  722  pages,  with  252  beautiful  engravings  on  wood.  Cloth, 
$5.00;  leather,  $6.00. 


From  the  first  appearance  of  the  book  It  has 
been  a  favorite,  owing  as  well  to  the  author's 
renown  as  an  oral  teacher  as  to  the  charm  of 
simplicity  with  which,  as  a  writer,  he  always 
succeeds  in  investing  even  intricate  subjects. 
It  must  be  gratifying  to  him  to  observe  the  fre- 
quency with  which  his  work,  written  for  students 
and  practitioners,  is  quoted  by  other  writers  on 
physiology.  This  fact  attests  its  value,  and,  in 
great  measure,  its  originality.  It  now  needs  no 
such  seal  of  approbation,  however,  for  the  thou- 
sands who  have  studied  it  in  its  various  editions 


have  never  been  in  any  doubt  as  to  its  sterling 
worth.— N.  Y.  Medical  Journal,  Oct.  1882. 

Professor  Dalton's  well-known  and  deservedly- 
appreciated  work  has  long  passed  the  stage  at 
which  it  could  be  reviewed  in  the  ordinary  sense. 
The  work  is  eminently  one  for  the  medical  prac- 
titioner, since  it  treats  most  fully  of  those  branches 
of  physiology  Which  have  a  direct  bearing  on  the 
diagnosis  and  treatment  of  disease.  The  work  is 
one  which  we  can  highly  recommend  to  all  our 
readers. — Dublin  Journal  of  Medical  Science,  Feb.'83. 


FOSTER,  MICHAEL,  M.  D.,  F.  R.  S., 

Prelector  in  Physiology  and  Fellow  of  Trinity  College,  Cambridge,  England. 
Text-Book  of  Physiology.   New  (fourth)  American  from  the  fifth  and  revised 
English  edition,  with  notes  and  additions  by  E.  T.  Eeichert,  M.  D.,  Professor  of  Physi- 
ology in  University  of  Pennsylvania.  Preparing. 

A  REVIEW  OF  THE  FIFTH  ENGLISH  EDITION  IS  APPENDED. 
It  Is  delightful  to  meet  a  book  which  deserves 
only  unqualified  praise.  Such  a  book  is  now  before 
It  is  in  all  respects  an.ideal  text-book.  With  a 


complete,  accurate  and  detailed  knowledge  of  his 
subject,  the  author  has  succeeded  in  giving  a 
thoroughly  consecutive  and  philosophic  account 
of  the  science.  A  student's  attention  is  kept 
throughout  fixed  on  the  great  and  salient  ques- 


tions, and  his  energies  are  not  frittered  away  and 
degenerated  on  petty  and  trivial  details.  Review- 
ing this  volume  as  a  whole  we  are  justified  in  say- 
ing that  it  is  the  only  thoroughly  good  text-book 
of  physiology  in  the  English  language,  and  that  it 
is  probably  the  best  text-book  in  any  language. 
—Edinburgh  Medical  Journal,  December  1888. 


POWER,  HENRY,  M.  B.,  F.  R.  C.  S., 

Examiner  in  Physiology,  Royal  College  of  Surgeons  of  England. 
Human  Physiology.    Second  edition.    In  one  handsome  pocket-size  12mo.  vol- 
ume of  396  pp.,  with  47  illustrations.    Cloth,  $1.50.    See  Students'  Series  of  Manuals,  p.  4. 

SIMON,  W;  rh.  2>.,  M.  I)., 

Professor  of  Chemistry  and  Toxicology  in  the  College  of  Physicians  and  Surgeons,  Baltimore,  and 
Professor  of  Chemistry  %n  the  Maryland  College  of  Pharmacy. 

Manual  of  Chemistry.  A  Guide  to  Lectures  and  Laboratory  work  for  Beginners 
in  Chemistry.  A  Text-book,  specially  adapted  for  Students  of  Pharmacy  and  Medicine. 
New  (second)  edition.  In  one  8vo.  vol.  of  478  pp.,  with  44  woodcuts  and  7  colored  plates 
illustrating  56  of  the  most  important  chemical  tests.    Just  ready.    Cloth,  $3.25. 

FROM  THE  PREFACE. 

It  has  been  the  aim  of  the  Author  to  present  a  work  on  general  chemistry  which  may  be  used  to 
advantage  as  a  text-book  by  beginners,  and  which,  at  the  same  time,  covers  the  special  needs  of  the 
medical  and  pharmaceutical  student.  While  the  general  character  of  the  second  edition  is  the  same 
as  that  of  the  first,  many  changes  and  numerous  additions  have  been  made  with  the  view  of  render- 
ing the  work  more  complete  and  useful. _  For  the  special  benefit  of  pharmaceutical  and  medical  stu- 
dents all  chemicals  mentioned  in  the  UnitedStates  Pharmacopoeia  are  included,  and  when  of  sufficient 
interest,  are  fully  considered.  Having  frequently  noticed  the  difficulty  experienced  by  beginners  in 
becoming  familiar  w<th  the  variously  shaded  colors  of  chemicals  and  their  reactions,  the  Author 
decided  to  illustrate  the  work  with  a  number  of  plates,  presenting  the  colors  of  those  most  important. 

Wohler's  Outlines  of  Organic  Chemistry.  Edited  by  Fittig.  Translated 
by  Ira  Kemsen,  M.  D.,  Ph.  D.   In  one  12mo.  volume  of  550  pages.   Cloth,  $3. 


LEHM  ANN'S  MANUAL  OF  CHEMICAL  PHYS- 
IOLOGY. In  one  octavo  volume  of  327  pages, 
with  41  illustrations.  Clofh,  $2.25. 

CARPENTER'S  HUMAN  PHYSIOLOGY.  Edited 
by  Henbt  Poweb.  In  one  octavo  volume. 


CARPENTER'S  PRIZE  ESSAY  ON  THE  USE  AND 
Abuse  or  Alcoholic  Liquobs  in  Health  and  Dis- 
ease. Withexplanationsofscientific  words.  Small 

12mo.   178  pages.   Cloth,  60  cents. 
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FBAmUjAJW, E, 2>.  C.  L., F.B.S.,  &JAFF,  F.  B., F. I.  C, 

Pressor  of  Chemistry  in  the  Normal  School  Assist.  Prof,  of  Chemistry  in  the  Normal 

of  Scienee,  London.  School  of  Science,  London. 

Inorganic  Chemistry.  In  one  handsome  octavo  volume  of  677  pages  with  51 
woodcuts  and  2  plates.    Cloth,  $3.75  ;  leather,  $4.75. 

This  work  should  supersede  other  works  of  its 
class  in  the  medical  colleges.  It  is  certainly  better 
adapted  than  any  work  upon  chemistry, with  which 
we  are  acquainted,  to  impart  that  clear  and  full 
knowledge  of  the  science  which  students  of  med- 


icine should  have.  Physicians  who  feel  that  their 
chemical  knowledge  is  behind  the  times,  would 
do  well  to  devote  some  of  their  leisure  time  to  the 
study  of  this  work.  The  descriptions  and  demon- 
strations are  made  so  plain  that  there  is  no  diffi- 
culty in  understanding  them. — Cincinnati  Medical 
News,  January,  1886. 


This  excellent  treatise  will  not  fail  to  take  ite 
place  as  one  of  the  very  best  on  the  subject  of 
which  it  treats.  We  have  been  much  pleased 
with  the  comprehensive  and  lucid  manner  in 
which  the  difficulties  of  chemical  notation  and 
nomenclature  have  been  cleared  up  by  the  writers. 
It  shows  on  every  page  that  the  problem  of 
rendering  the  obscurities  of  this  science  easy 
of  comprehension  has  long  and  successfully 
engaged  the  attention  of  the  authors.— Medical 
and  Surgical  Reporter,  October  31, 1885. 


FOWNES,  GEOBGE,  Fh.  I). 

A  Manual  of  Elementary  Chemistry;  Theoretical  and  Practical.  Em- 
bodying Watts'  Physical  Inorganic  Chemistry.    New  American,  from  the  twelfth  English 


edition.  In  one  large  royal  12mo.  volume  of  1061  pages,  with  168  illustrations  on  wood 
and  a  colored  plate.    Cloth,  $2.75 ;  leather,  $3.25. 

Fownes'  Chemistry  has  been  a  standard  text- 
book upon  chemistry  for  many  years.  Its  merits 
are  very  fully  known  by  chemists  and  physicians 
everywhere  in  this  country  and  in  England.  As 
the  science  has  advanced  by  the  making  of  new 


discoveries,  the  work  has  been  revised  so  as  to 
keep  it  abreast  of  the  times.  It  has  steadily 
maintained  its  position  as  a  text-book  with  medi- 
cal students.  In  this  work  are  treated  fully :  Heat, 
Light  and  Electricity,  including  Magnetism.  The 
influence  exerted  by  these  forces  in  chemical 
action  upon  health  and  disease,  etc.,  is  of  the  most 
important  kind,  and  should  be  familiar  to  every 
medical  practitioner.  We  can  commend  the 
work  as  one  of  the  very  best  text-books  upon 


chemistry  extant. — Cincinnati  Medical  News,  Oc- 
tober, 1885. 

Of  all  the  works  on  chemistry  intended  for  the 
use  of  medical  students,  Fownes'  Chemistry  is 
perhaps  the  most  widely  used.  Its  popularity  is 
based  upon  its  excellence.  This  last  edition  con- 
tains all  of  the  material  found  in  the  previous, 
and  i£  is  also  enriched  by  the  addition  of  Watts 
Physical  and  Inorganic  Chemistry.  All  of  the  mat- 
ter is  brought  to  the  present  standpoint  of  chemi- 
cal knowledge.  We  may  safely  predict  for  this 
work  a  continuance  of  the  fame  ana  favor  it  enjoys 
among  medical  students. — New  Orleans  Medical 
and  Surgical  Journal,  March,  1886. 


ATTFIELD,  JOHN,  Fh.  J)., 

Professor  of  Practical  Chemistry  to  the  Pharmaceutical  Society  of  Great  Britain,  etc 

Chemistry,  General,  Medical  and  Pharmaceutical;  Including  the  Chem- 
istry of  the  U.  S.  Pharmacopoeia.  A  Manual  of  the  General  Principles  of  the  Science, 
and  their  Application  to  Medicine  and  Pharmacy.  A  new  American,  from  the  twelfth 
English  edition,  specially  revised  by  the  Author  for  America.  In  one  handsome  royal 
12mo.  volume  of  about  750  pages,  with  about  100  illustrations.   In  press. 

A  notice  of  the  previous  edition  is  appended. 

It  is  a  book  on  which  too  much  praise  cannot  be 
bestowed.   As  a  text-book  for  medical  schools  it 


is  unsurpassable  in  the  present  state  of  chemical 
science,  and  having  been  prepared  with  a  special 
view  towards  medicine  and  pharmacy,  it  i9  alike 
indispensable  to  all  persons  engaged  in  those  de- 
partments of  science.  It  includes  the  whole 
chemistry  of  thelast  Pharmacopoeia.— Pacific  Medi- 
cal and  Surgical  Journal,  Jan.  1884. 
A  text-book  which  passes  through  ten  editions 


in  sixteen  years  must  have  good  qualities.  It 
seems  desirable  to  point  out  that  feature  of  the 
book  which,  in  all  probability,  has  made  it  so 
popular.  There  can  be  little  doubt  that  it  is  its 
thoroughly  practical  character,  the  expression 
being  used  in  its  best  sense.  The  author  under- 
stands what  the  student  ought  to  learn,  and  is  able 
to  put  himself  in  the  student's  place  and  to  appre- 
ciate his  state  of  m ind. — American  Chemical  Jour- 
nal, April,  1884. 


BLOXAM,  CHABLES  L., 

Professor  of  Chemistry  in  King's  College,  London. 

Chemistry,  Inorganic  and  Organic.  New  American  from  the  fifth  Lon- 
don edition,  thoroughly  revised  and  much  improved.  In  one  very  handsome  octavo 
volume  of  727  pages,  with  292  illustrations.    Cloth,  $2.00 ;  leather,  $3.00 

Comment  from  us  on  this  standard  work  is  al- 
most superfluous.  It  differs  widely  in  scope  and 
aim  from  that  of  Attfield,  and  in  its  way  is  equally 
beyond  criticism.  It  adopts  the  most  direct  meth- 
ods in  stating  the  principles,  hypotheses  and  facts 
of  the  science.  Its  language  is  so  terse  and  lucid, 
and  its  arrangement  of  matter  so  logical  in  se- 
quence that  the  student  never  has  occasion  to 
complain  that  chemistry  is  a  hard  study.  Much 
attention  is  paid  to  experimental  illustrations  ol 
chemical  principles  and  phenomena,  and  the 
mode  of  conducting  these  experiments.  The  book 
maintains  the  position  it  has  always  held  as  one  of 


the  best  manuals  of  general  chemistry  rn  the  Eng- 
lish language. — Detroit  Lancet,  Feb.  1884. 

We  know  of  no  treatise  on  chemistry  which 
contains  so  much  practical  information  in  the 
same  number  of  pages.  The  book  can  be  readily 
adapted  not  only  to  the  needs  of  those  who  desire 
a  tolerably  complete  course  of  chemistry,  but  also 
to  the  needs  of  those  who  desire  only  a  general 
knowledge.of  the  subject.  We  take  pleasure  in 
recommencing  this  work  both  as  a  satisfactory 
text-book,  and  as  a  useful  book  of  reference. — Bos- 
ton Medical  and  Surgical  Journal,  June  19, 1884. 


GBEENE,  WILLIAM  H.,  M.  D., 

Demonstrator  of  Chemistry  in  the  Medical  Department  of  the  University  of  Pennsylvania. 

A  Manual  of  Medical  Chemistry.  For  the  use  of  Students.  Based  upon  Bow« 
man's  Medical  Chemistry.  In  one  12mo.  volume  of  310  pages,  with  74  illus.  Cloth,  $1.75: 
It  is  a  concise  manual  of  three  hundred  pages,  the  recognition  of  compounds  due  to  pathological 
giving  an  excellent  summary  of  the  best  methods  conditions.  The  detection  of  poisons  is  treated 
of  analyzing  the  liquids  and  solids  of  the  body,  both  with  sufficient  fulness  for  the  purpose  of  the  sto- 
for  the  estimation  of  their  normal  constituents  and    dent  or  practitioner.— Boston  Jl.  of  Chem.  June,'80. 
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REMSEN,  IRA,  M.  D.9  Ph.  D., 

Professor  of  Chemistry  in  the  Johns  Hopkins  University,  Baltimore. 

Principles  of  Theoretical  Chemistry,  with  special  reference  to  the  Constitu- 
tion of  Chemical  Compounds.  New  (third)  and  thoroughly  revised  edition.  In  one  hand- 
some  royal  12mo.  volume  of  316  pages.    Cloth,  $2.00 
This  work  of  Dr.  Remsen  is  the  very  text-book  |  examination  of  college  facalties  as  the  text-book  of 


needed,  and -the  medical  student  who  has  it  at 
his  fingers'  ends,  so  to  speak,  can,  if  he  chooses, 
make  himself  familiar  with  any  branch  of  chem- 
istry which  he  may  desire  to  pursue.  It  would  be 
difficult  indeed  to  find  a  more  lucid,  full,  and  at 
the  same  time  compact  explication  of  the  philos- 
ophy of  chemistry,  than  the  book  before  us,  and 
we  recommend  it  to  the  careful  and  impartial 


chemical  instruction. — St.  Louis  Medical  and  Sur- 
gical Journal,  January,  1888. 

It  is  a  healthful  sign  when  we  see  a  demand  for 
a  third  edition  of  such  a  book  as  this.  This  edi- 
tion is  larger  than  the  last  by  about  seventy-five 
pages,  and  much  of  it  has  been  rewritten,  thus 
bringing  it  fully  abreast  of  the  latest  investiga- 
tions.— N.  Y.  Medical  Journal,  Dec.  31,  1887. 


CHARLES,  T.  CRANSTOUN,  M.  D.,  F.  C.  S.,  M.  S., 

Formerly  Asst.  Prof,  and  Demonst.  of  Chemistry  and  Chemical  Physics,  Queen's  College,  Belfast. 

The  Elements  of  Physiological  and  Pathological  Chemistry.  A 

Handbook  for  Medical  Students  and  Practitioners.  Containing  a  general  account  of 
Nutrition,  Foods  and  Digestion,  and  the  Chemistry  of  the  Tissues,  Organs,  Secretions  and 
Excretions  of  the  Body  in  Health  and  in  Disease.  Together  with  the  methods  for  pre- 
paring or  separating  their  chief  constituents,  as  also  for  their  examination  in  detail,  and 
an  outline  syllabus  of  a  practical  course  of  instruction  for  students.  In  one  handsome  octavo 
volume  of  463  pages,  with  38  woodcuts  and  1  colored  plate.    Cloth,  $3.50. 


Dr.  Charles  is  fully  impressed  with  the  import- 
ance and  practical  reach  of  his  subject,  and  he 
has  treated  it  in  a  competent  and  instructive  man- 
ner. We  cannot  recommend  a  better  book  than 
the  present.  In  fact,  it  fills  a  gap  in  medical  text- 
books, and  that  is  a  thing  which  can  rarely  be  said 


nowadays.  Dr.  Charles  has  devoted  much  space 
to  the  elucidation  of  urinary  mysteries.  He  does 
this  with  much  detail,  and  yet  in  a  practical  and 
intelligible  manner.  In  fact,  the  author  has  filled 
his  book  with  many  practical  hints.— Medical  Rec- 
ord, December  20,  1884. 


HOFFMANN,  F.,  A.M.,  Ph. I).,  &  POWER  F.B.,  Ph.D., 

Public  Analyst  to  the  State  of  New  York.  Prof,  of  Anal.  Chem.  in  the  Phil.  Coll.  of  Pharmacy. 
A  Manual  of  Chemical  Analysis,  as  applied  to  the  Examination  of  Medicinal 
Chemicals  and  their  Preparations.  Being  a  Guide  for  the  Determination  of  their  Identity 
and  Quality,  and  for  the  Detection  of  Impurities  and  Adulterations.  For  the  use  of 
Pharmacists,  Physicians,  Druggists  and  Manufacturing  Chemists,  and  Pharmaceutical  and 
Medical  Students.  Third  edition,  entirely  rewritten  and  much  enlarged.  In  one  verj 
handsome  octavo  volume  of  621  pages,  with  179  illustrations.  Cloth,  $4.25. 


We  congratulate  the  author  on  the  appearance 
of  the  third  edition  of  this  work,  published  for  the 
first  time  in  this  country  also.  It  is  admirable  and 
the  information  it  undertakes  to  supply  is  both 
extensive  and  trustworthy.  The  selection  of  pro- 
cesses for  determining  the  purity  of  the  substan- 
ces of  which  it  treats  is  excellent  and  the  descrip- 


tion of  them  singularly  explicit.  Moreover,  it  is 
exceptionally  free  from  typographical  errors.  We 
have  no  hesitation  in  recommending  it  to  those 
who  are  engaged  either  in  the  manufacture  or  the 
testing  of  medicinal  chemicals. — London  Pharma- 
ceutical Journal  and  Transactions,  1883. 


CLOWES,  FRANK,  I).  Sc.,  London, 

Senior  Science- Master  at  the  High  School,  Newcastle-under-Lyme,  etc. 

An  Elementary  Treatise  on  Practical  Chemistry  and  Qualitative 
Inorganic  Analysis.  Specially  adapted  for  use  in  the  Laboratories  of  Schools  and 
Colleges  and  by  Beginners.  Third  American  from  the  fourth  and  revised  English  edition. 
In  one  very  handsome  royal  12mo.  volume  of  387  pages,  with  55  illustrations.  Cloth, 
$2.50. 


This  work  has  long  been  a  favorite  with  labora- 
tory instructors  on  account  of  its  systematic  plan, 
carrying  the  student  step  by  step  from  the  simplest 
questions  of  chemical  analysis,  to  the  more  recon- 
dite problems.  Features  quite  as  commendable 
are  the  regularity  and  system  demanded  of  the 


student  in  the  performance  of  each  analysis. 
These  characteristics  are  preserved  in  the  present 
edition,  which  we  can  heartily  recommend  as  a  sat- 
isfactory guide  for  the  student  of  inorganic  chem- 
ical analysis. — New  York  Medical  Journal,  Oct.  9, 
1886. 


RALFE,  CHARLES  H.,  M.  D.,  F.  R.  C.  P., 

Assistant  Physician  at  the  London  Hospital. 
Clinical  Chemistry.    In  one  pocket-size  12mo.  volume  of  314  pages,  with  16 
illustrations.   Limp  cloth,  red  edges,  $1.50. 

This  is  one  of  the  most  instructive  little  works 
that  we  have  met  with  in  a  long  time.  The  author 
is  a  physician  and  physiologist,  as  well  as  a  chem- 
ist, consequently  the  book  is  unqualifiedly  prac- 
tical, telling  the  physician  just  wnrft  he  ought  to 
know,  of  the  applications  of  chemistry  in  medi- 


See  Students'  Series  of  Manuals,  page  4. 
cine.  Dr.  Ralfe  is  thoroughly  acquainted  with  the 
latest  contributions  to  his  science,  and  it  is  quite 
refreshing  to  find  the  subject  dealt  with  so  clearly 
and  simply,  yet  in  such  evident  harmony  with  the 
modern  scientific  methods  and  spirit.— Medical 
Record,  February  2, 1884. 


CLASSEN,  ALEXANDER, 

Professor  in  the  Royal  Polytechnic  School,  Aix-la-Chapelle. 

Elementary  Quantitative  Analysis.  Translated,  with  notes  and  additions,  by 
Edgar  F.  Smith,  Ph.  D.,  Assistant  Professor  of  Chemistry  in  the  Towne  Scientific  School, 
University  of  Penna.  >In  one  12mo.  volume  of  324  pages,  with  36  illus.   Cloth,  $2.00. 

It  is  probably  the  best  manual  of  an  elementary  and  then  advancing  to  the  analysis  of  minerals  and 
nature  extant,  insomuch  as  its  methods  are  the  such  products  as  are  met  with  in  applied  cbemis- 
best.  It  teaches  by  examples,  commencing  with  try.  It  is  an  indispensable  book  for  students  in 
single  determinations,  followed  by  separations,   chemistry.— Boston  Journal  of  Chemistry,  Oct.  1878. 
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BRUNTON,  T.  LAUDER,  M.D.,  D.Sc,  F.R.S.,  F.R.C.P., 

Lecturer  on  Materia  Medica  and  Therapeutics  at  St.  Bartholomew's  Hospital,  London,  etc. 

A  Text-book  of  Pharmacology,  Therapeutics  and  Materia  Medica ; 

Including  the  Pharmacy,  the  Physiological  Action  and  the  Therapeutical  Uses  of  Drugs. 
New  (3d)  edition.   Octavo,  1305  pages,  230  illustrations.   Cloth,  $5.50 ;  leather,  $6.50. 


No  words  of  praise  are  needed  for  this  work,  for 
it  has  already  spoken  for  itself  in  former  editions. 
It  was  by  unanimous  consent  placed  among  the 
foremost  books  on  the  subject  ever  published  in 
any  language,  and  the  better  it  is  known  and  studied 
the  more  highly  it  is  appreciated.  The  present 
edition  contains  much  new  matter,  the  insertion 
of  which  has  been  necessitated  by  the  advances 
made  in  various  directions  in  the  art  of  therapeu- 
tics, and  it  now  stands  unrivalled  in  its  thoroughly 
scientific  presentation  of  the  modes  of  drug  action. 
No  one  who  wishes  to  be  fully  up  to  the  times  in 
this  science  can  afford  to  neglect  the  study  of  Dr. 
Brunton's  work.  The  indexes  are  excellent,  and 
add  not  a  little  to  the  practical  value  of  the  book. 
—Medical  Record,  May  25,  1889. 

Nothing  so  original  and  so  complete  on  the  action 
of  drugs  on  the  body  generally  and  on  its  various 


parts,  has  appeared  during  the  life  of  the  present 
generation.  This  is  strong  language,  but  it  is  the 
truth.  The  great  merit  of  this  work  is  that  the 
author  has  been  able  so  well  to  coordinate  facts 
into  an  intelligible  and  rational  system  of  pharma- 
cology, and  henceforth  no  treatise  on  therapeutics 
will  be  considered  complete  which  does  not  in 
some  measure  adopt  this  method.  The  busy 
physician  will  approach  this  book  to  learn  some- 
thing that  will  better  fit  him  for  his  work,  and  on 
every  page  he  will  find  something  that  will  reward 
him  for  the  time  spent  in  its  perusal.  We  com- 
mend this  book  as  one  which  every  physician 
should  own  and  study.  It  is  a  work  which  if  once 
owned  will  be  likely  to  be  read  and  consulted  till 
the  covers  fall  off  from  much  use. — Boston  Medical 
and  Surgical  Journal,  Dec.  20,  1888. 


MAISCH,  JOHN  M.,  Phar.  D., 

Professor  of  Materia  Medica  and  Botany  in  the  Philadelphia  College  of  Pharmacy. 

A  Manual  of  Organic  Materia  Medica;  Being  a  Guide  to  Materia  Medica  of 
the  Vegetable  and  Animal  Kingdoms.  For  the  use  of  Students,  Druggists,  Pharmacists 
and  Physicians.  New  (3d)  edition,  thoroughly  revised.  In  one  handsome  royal,  12mo. 
volume  of  523  pages,  with  257  illustrations.    Cloth,  $3. 

'  author  are  a  guarantee  that  his  manual  is  well 
adapted  for  its  purpose,  viz. :  a  text-  and  reference- 
book  for  students,  pharmacists  and  physicians,  con- 
taining the  most  recent  and  reliable  information 
in  regard  to  drugs.— Cincinnati  Med.  News,Nov.  1887. 


Prof.  Maisch  is  one  of  the  most  distinguished 
pharmacists  of  this  country.  He  and  Prof.  Stille 
are  the  authors  of  The  National  Dispensatory, 
which  is  not  excelled  by  any  work  of  its  Kind  ever 
published.   The  learning  and  experience  of  the 


3  ART  SOLO  W,  ROBERTS,  A.  M.,  M.  D.,  LL.  D., 

Professor  of  Materia  Medica  and  General  Therapeutics  in  the  Jefferson  Med.  Coll.  of  Philadelphia 

New  Remedies  of  Indigenous  Source:  Their  Physiological  Actions  and 
Therapeutical  Uses.    In  one  octavo  volume  of  about  300  pages.  Preparing. 

P ARRIS H,  EDWARD, 

Late  Professor  of  the  Theory  and  Practice  of  Pharmacy  in  the  Philadelphia  College  of  Pharmacy. 
A  Treatise  on  Pharmacy :  designed  as  a  Text-book  for  the  Student,  and  as  a 
Guide  for  the  Physician  and  Pharmaceutist.   With  many  Formulae  and  Prescriptions. 
Fifth  edition,  thoroughly  revised,  by  Thomas  S.  Wiegand,  Ph.  G.    In  one  handsome 
octavo  volume  of  1093  pages,  with  256  illustrations.    Cloth,  $5 ;  leather, 


There  is  nothing  to  equal  Parrish's  Pharmacy 
in  this  or  any  other  language.— London  Pharma- 
ceutical Journal. 

No  thorough-going  pharmacist  will  fail  to  possess 
himself  of  so  useful  a  guide  to  practice,  and  no 
physician  who  properly  estimates  the  value  of  an 
accurate  knowledge  of  the  remedial  agents  em- 
ployed by  him  in  daily  practice,  so  far  as  their 
miscibility,  compatibility  and  most  effective  meth- 
ods of  combination  are  concerned,  can  afford  to 
leave  this  work  out  of  the  list  of  their  works  of 


reference.  The  country  practitioner,  who  must 
always  be  in  a  measure  his  own  pharmacist,  will 
find  it  indispensable. — Louisville  Medical  News, 
March  29,  1884. 

All  that  relates  to  practical  pharmacy— apparatus, 
processes  and  dispensing — has  been  arranged  and 
described  with  clearness  in  its  various  aspects,  so 
as  to  afford  aid  and  advice  alike  to  the  student  and 
to  the  practical  pharmacist.  The  work  is  judi- 
ciously illustrated  with  good  woodcuts— American 
Journal  of  Pharmacy,  January,  1884. 


HERMANN,  Dr.  L., 

Professor  of  Physiology  in  the  University  of  Zurich.  '    ,vj*       .  .  „ 

Experimental  Pharmacology.  A  Handbook  of  Methods  for  Determining  the 
Physiological  Actions  of  Drugs.  Translated,  with  the  Author's  permission,  and  with 
extensive  additions,  by  Robert  Meade  Smith,  M.  D.,  Demonstrator  of  Physiology  in  the 
University  of  Pennsylvania.    12mo.,  199  pages,  with  32  illustrations.    Cloth,  $1.50. 

BRUCE,  J.  MITCHELL,  M.  D.,  F.  R.  CP., 

Physician  and  Lecturer  on  Materia  Medica  and  Therapeutics  at  Charing  Cross  Hospital,  London. 
Materia  Medica  and  Therapeutics.    An  Introduction  to  Rational  Treatment. 
Fourth  edition.    12mo.,  591  pages.    Cloth,  $1.50.    See  Students'  Series  of  Manuals,  page  4. 

STILLE,  ALFRED,  M.  D.,  LL.  D., 

Professor  of  Theory  and  Practice  of  Med.  and  of  Clinical  Med.  in  the  Univ.  of  Penna. 

Therapeutics  and  Materia  Medica.  A  Systematic  Treatise  on  the  Action  and 
Uses  of  Medicinal  Agents,  including  their  Description  and  History  Fourth  edition, 
revised  and  enlarged.  In  two  large  and  handsome  octavo  volumes,  containing  1936  pages. 
Cloth,  $10.00 ;  leather,  $12.00.___  

GRIFFITH,  ROBERT  EGLESFIELD,  M.  D. 

A  Universal  Formulary,  containing  the  Methods  of  Preparing  and  Adminis- 
tering Officinal  and  other  Medicines.  The  wnole  adapted  to  Physicians  and  Pharmaceut- 
ist*. Third  edition,  thoroughly  revised,  with  numerous  additions,  by  John  M  Maisch, 
Phar  D  Professor  of  Materia  Medica  and  Botany  in  the  Philadelphia  College  of  Pharmacy. 
In  one  octavo  volume  of  775  pages,  with  38  illustrations.    Cloth,  $4.50 ;  leather,  $5.50. 
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STILLE,  A.,  M,  Z>.,  LL.  D.,  &  MAISCS,  J.  M.,  Phar.  !>., 

Professor  Emeritus  of  the  Theory  and  Prac-  Prof,  of  Mat.  Med.  and  Botany  in  Phila. 

tiee  of  Medicine  and  of  Clinical  Medicine  Colleqe  of  Pharmacy,  Sec' y  to  the  Amerir 

in  the  University  of  Pennsylvania.  can  Pharmaceutical  Association. 

The  National  Dispensatory. 

CONTAINING  THE  NATURAL  HISTORY,  CHEMISTRY,  PHARMACY,  ACTIONS  AND  USES  OF 
MEDICINES,  INCLUDING  THOSE  RECOGNIZED  IN  THE  PHARMACOPEIAS  OF  THE 
UNITED  STATES,  GREAT  BRITAIN  AND  GERMANY,  WITH  NUMEROUS 
REFERENCES  TO  THE  FRENCH  CODEX. 

Fourth  edition  revised,  and  covering  the  new  British  Pharmacopoeia.  In  one  mag- 
nificent imperial  octavo  volume  of  1794  pages,  with  311  elaborate  engravings.  Price 
in  cloth,  $7.25  ;  leather,  raised  bands,  $8.00.  *¥r*This  work  will  be  furnished  with  Patent 
Ready  Reference  Thumb-letter  Index  for  $1.00  in  addition  to  the  price  in  any  style  of  binding. 

In  this  new  edition  of  The  National  Dispensatory,  all  important  changes  in  the 
recent  British  Pharmacopoeia  have  been  incorporated  throughout  the  volume,  while  in 
the  Addenda  will  be  found,  grouped  in  a  convenient  section  of  24  pages,  all  therapeutical 
novelties  which  have  been  established  in  professional  favor  since  the  publication  of  the 
third  edition  two  years  ago.  Since  its  first  publication,  The  National  Dispensatory 
has  been  the  most  accurate  work  of  its  kind,  and  in  this  edition,  as  always  before,  it  may 
be  said  to  be  the  representative  of  the  most  recent  state  of  American,  English,  German 
and  French  Pharmacology,  Therapeutics  and  Materia  Medica. 


It  is  with  much  pleasure  that  the  fourth  edition 
of  this  magnificent  work  is  received.  The  authors 
and  publishers  have  reason  to  feel  proud  of  this, 
the  most  comprehensive,  elaborate  and  accurate 
work  of  the  kind  ever  printed  in  this  country.  It 
is  no  wonder  that  it  has  become  the  standard  au- 
thority for  both  the  medical  and  pharmaceutical 
profession,  and  that  four  editions  have  been  re- 
quired to  supply  the  constant  and  increasing 
demand  since  its  first  appearance  in  1879.  The 
entire  field  has  been  gone  over  and  the  various 
articles  revised  in  accordance  with  the  latest 
developments  regarding  the  attributes  and  thera- 
peutical action  of  drugs.  The  remedies  of  recent 


discovery  have  received  due  attention. — Kansas 
City  Medical  Index,  Nov.  1887. 

We  think  it  a  matter  for  congratulation  that  the 
profession  of  medicine  and  that  of  pharmacy  have 
shown  such  appreciation  of  this  great  work  as  to  call 
for  four  editions  within  the  comparatively  briet 
period  of  eight  years.  The  matters  with  which  it 
deals  are  of  so  practical  a  nature  that  neither  the 

fihysician  nor  the  pharmacist  can  do  without  the 
atest  text-books  on  them,  especially  those  that  are 
so  accurate  and  comprehensive  as  this  one.  The 
book  is  in  every  way  creditable  both  to  the  authors 
and  to  the  publishers. — New  York  Medical  Journal, 
May  21,  1887. 


FABQUHABSOIT,  BOBEBT,  M.  D.,  F.B.  C.  P.,  LL.  L>., 

Lecturer  on  Materia  Medica  at  Sb  Mary's  Hospital  Medical  School,  London. 

A  Guide  to  Therapeutics  and  Materia  Medica.  New  (fourth)  American, 
from  the  fourth  English  edition.  Enlarged  and  adapted  to  the  U.  S.  Pharmacopoeia.  By 
Frank  Woodbury,  M.  D.,  Professor  of  Materia  Medica  and  Therapeutics  and  Clinical 
Medicine  in  the  Medico-Chirurgical  College  of  Philadelphia.  In  one  handsome  12mo. 
volume  of  581  pages.    Cloth,  $2.50.   Just  ready. 


It  may  correctly  be  regarded  as  the  most  modern 
work  of  its  kind.  It  is  concise,  yet  complete. 
Containing  an  account  of  all  remedies  that  have 
a  place  in  the  British  and  United  States  Pharma- 
copoeias, as  well  as  considering  all  non-official  but 
important  new  drugs,  it  becomes  in  fact  r  miniature 
dispensatory. — Pacific  Medical  Journal,  Jrne,  1889. 

Farquharson's  Guide  is  becoming  more  widely 
known,  and  doubtless  will  be  more  acceptable  with 
each  revision,  as  it  has  in  this.  It  is  just  the  book 


the  young  doctor  will  consult  with  profit  in  very 
many  of  his  daily  emergencies,  ana  to  all  such, 
yes,  and  to  many  of  the  grave  and  reverend 
seniors  we  commend  it  most  heartily. — North 
Carolina  Medical  Journal,  July,  1889. 

We  have  in  the  preceding  issues  of  this  journal 
had  occasion  to  call  attention  to  the  previous  edi- 
tions of  this  excellent  work,  which  in  its  present 
form  retains  all  the  special  features  of  its  former 
editions.— Southern  Practitioner,  July,  1889. 


EDES,  BOBEBT  T.,  M.  JD., 

Jackson  Professor  of  Clinical  Medicine  in  Harvard  University,  Medical  Department. 

A  Text-Book  of  Therapeutics  and  Materia  Medica.  Intended  for  the 
Use  of  Students  and  Practitioners.   Octavo,  544  pages.   Cloth,  $3.50 ;  leather,  $4.50. 

The  treatise  will  be  found  to  be  concise  and 
practical,  bringing  the  subject  down  to  the  latest 
developments  of  therapeutics  and  pharmacology. 
The  student  and  practitioner  will  find  the  book  a 
valuable  one  for  reference  and  study,  the  former 
being  facilitated  by  a  full  and  excellent  index.— 
St.  Louis  Medical  and  Surgical  Journal,  Jan.  1888. 


The  present  work  seems  destined  to  take  a  prom- 
inent place  aa  a  text-book  on  the  subjects  of  which 

treats.  It  possesses  all  the  essentials  which  we 
expect  in  a  book  of  its  kind,  such  as  conciseness, 
clearness,  a  judicious  classification,  and  a  reason- 
able degree  of  dogmatism.  The  style  deserves 
the  highest  commendation  for  its  dignity  and 
purity  of  diction.  The  student  and  young  practi- 
tioner need  a  safe  guide  in  this  branch  of  medi- 


cine. Such  they  can  find  in  the  present  author. 
All  the  newest  drugs  of  promise  are  treated  of. 
The  clinical  index  at  the  end  will  be  found  very 
useful.  We  heartily  commend  the  book  and  con- 
gratulate the  author  on  having  produced  so  good 
a  one.— N.  Y.  Medical  Journal,  Feb.  18, 1888. 

Dr.  Edes'  book  represents  better  than  any  older 
book  the  practical  therapeutics  of  the  present 
day.  The  book  is  a  thoroughly  practical  one.  The 
classification  of  remedies  has  reference  to  their 
therapeutic  action,  and  such  a  classification  will 
always  meet  the  approval  of  the  student.  The  rela- 
tive Importance  of  different  remedies  is  indicated 
by  the  space  devoted  to  each,  and  by  the  use  of 
larger  type  in  the  titles  of  the  more  important 
articles.— Pharmaceutical  Era,  Jan.  1888. 
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PAYNE,  JOSEPH  F„  M.  H.,  F.  B.  C.  P., 

Member  of  the  Pathological  Society,  Senior  Assistant  Physician  and  Lecturer  on  Pathological  Anat- 
omy, St.  Thomas'  Hospital,  London. 

A  Manual  of  General  Pathology.  Designed  as  an  Introduction  to  the  Prac- 
tice of  Medicine.    Octavo  of  524  pages,  with  152  illus.  and  a  colored  plate.   Cloth,  $3.50. 


Knowing,  as  a  teacher  and  examiner,  the  exact 
needs  of  medical  students,  the  author  has  in  the 
work  before  us  prepared  for  their  especial  use 
what  we  do  not  hesitate  to  say  is  the  best  introduc- 
tion to  general  pathology  that  we  have  yet  ex- 
amined. A  departure  which  our  author  has 
taken  is  the  greater  attention  paid  to  the  causa- 
tion of  disease,  and  more  especially  to  the  etiologi- 


cal factors  in  those  diseases  now  with  reasonable 
certainty  ascribed  to  pathogenetic  microbes.  In 
this  department  he  has  been  very  full  and  explicit, 
not  only  in  a  descriptive  manner,  but  in  the  tech- 
nique of  investigation.  The  Appendix,  giving 
methods  of  reseaich,  is  alone  worth  the  price  of  the 
book,  several  times  over,  to  every  student  of 
pathology. — St.  Louis  Med.  and  Surg,  Jour.,  Jan. '89- 


SENJV,  NICHOLAS,  M.H.,  Ph.D., 

Professor  of  Principles  of  Surgery  and  Surgical  Pathology  in  Rush  Medical  College,  Chicago. 
Surgical  Bacteriology.    In  one  handsome  octavo  of  259  pages,  with  13  plates, 
of  which  9  are  colored.    Cloth,  $1.75.   Just  ready. 


The  author  in  this  excellent  monograph  has  very 
concisely  yet  fully  and  comprehensively  gone  over 
the  field,  and  placed  before  the  medieafpublic  a 
most  valuable  treatise  on  the  subject.  We  know 
of  no  one  better  qualified  for  the  task  he  has 
assumed,  and  doubt  if  anyone  could  have  dis- 
charged the  duty  so  well.  Those  who  would  not 
be  behind  the  wonderful  developments  of  the  day 


will  make  a  mistake  in  not  supplying  themselves 
with  this  work.  The  facts  in  regard  to  this  im- 
portant subject  are  made  so  plain  and  considered 
m  such  a  satisfactory  manner  that  we  can  but 
regard  itas  one  of  the  most  important  contributions 
to  the  medical  literature  of  the  year. — Southern 
Practitioner,  June  1, 1889. 


COATS,  JOSEPH,  M.  JD.,  F.  F.  P.  S., 

Pathologist  to  the  Glasgow  Western  Infirmary. 
A  Treatise  on  Pathology.   In  one  very  handsome  octavo  volume  of  829  pages, 
with  339  beautiful  illustrations.   Cloth,  $5.50 ;  leather,  $6.50. 


The  work  before  us  treats  the  subject  of  Path- 
ology more  extensively  than  it  is  usually  treated 
in  similar  works.  Medical  students  as  well  as 
physicians,  who  desire  a  work  for  study  or  refer- 
ence, that  treats  the  subjects  in  the  various  de- 
partments in  a  very  thorough  manner,  but  without 
prolixity,  will  certainly  give  this  one  the  prefer- 
ence to  any  with  which  we  are  acquainted.  It  sets 


forth  the  most  recent  discoveries,  exhibits,  in  an 
interesting  manner,  the  changes  from  a  normal 
condition  effected  in  structures  by  disease,  and 
points  out  the  characteristics  of  various  morbid 
agencies,  so  that  they  can  be  easily  recognized.  But, 
not  limited  to  morbid  anatomy.it  explains  fully  how 
the  functions  of  organs  are  disturbed  by  abnormal 
conditions. — Cincinnati  Medical  News,  Oct.  1883. 


GREEN,  T.  HENRY,  M.  2>., 

Lecturer  on  Pathology  and  Morbid  Anatomy  a„  Charing-Cross  Hospital  Medical  School,  London. 

Pathology  and  Morbid  Anatomy.  New  (sixth)  American  from  the  seventh 
revised  English  edition.  In  one  octavo  vol.  of  539  pp.,  with  167  engravings.  Cloth,  $2.75. 
Just  ready. 

WO O  JO  HE  A Dj  G.  SIMS,  M.  D.,  F.  B.  C.  P.  E., 

Demonstrator  of  Pathology  in  the  University  of  Edinburgh, 
Practical  Pathology.   A  Manual  for  Students  and  Practitioners.    In  one  beau- 
tiful octavo  volume  of  497  pages,  with  136  exquisitely  colored  illustrations.    Cloth,  $6.00. 

It  forms  a  real  guide  for  the  student  and  practi-  themselves  with  this  manual.  The  numerous 
tioner  who  is  thoroughly  in  earnest  in  his  en-  drawings  are  not  fancied  pictures,  or  merely 
deavor  to  see  for  himself  and  do  for  himself.  To  schematic  diagrams,  but  they  represent  faithfully 
the  laboratory  student  it  will  be  a  helpful  com-  the  actual  images  seen  under  the  microscope, 
pan  ion,  and  all  those  who  may  wish  to  familiarize  The  author  merits  all  praise  for  having  produced 
themselves  with  modern  methods  of  examining  a  valuable  work. — Medical  Record,  May  31,  1884. 
morbid  tissues  are  strongly  urged  to  provide 


SCHAFEB,  EHWABJD  A.,  F.  B.  S., 

Assistant  Professor  of  Physiology  in  University  College,  London. 

The  Essentials  of  Histology.  In  one  octavo  volume  of  246  pages,  with 
281  illustrations.   Cloth,  $2.25. 


This  admirable  work  was  greatly  needed.  It 
has  been  written  with  the  object  of  supplying 
the  student  with  directions  for  the  microscopical 
examination  of  the  tissues,  which  are  given  in  a 
clear  and  understandable  way.  Although  espe- 
cially adapted  for  laboratory  work,  at  the  same 


time  it  is  intended  to  serve  as  an  elementary 
textrbook  of  histology,  comprising  all  the  essen- 
tial facts  of  the  science.  The  author  has  recom- 
mended only  those  methods  upon  which  long  ex- 
perience has  proved  that  full  dependence  can  be 
placed.— The  Physicianand  Surgeon,  July,  1887. 


KLEIN,  E.,  M.  D.,  F.  B.  S., 

Joint  Lecturer  on  General  Anat.  and  Phys.  in  the  Med.  School  of  St.  Bartholomew's  Hosp.,  London. 
Elements  Of  Histology.    Fourth  edition.   In  one  12mo.  volume  of  376  pages, 
with  194  illus.  Limp  cloth,  $1.75.   Just  ready.   See  Students'  Series  of  Manuals,  page  4. 

Considered  with  regard  to  its  contents,  it  can 
only  be  looked  on  as  a  large  and  comprehensive 
volume.  New  and  original  illustrations  have  been 
added,  with  the  help  of  which  the  structure  of  each 
tissue  becomes  clear  to  the  reader.   A  copious 


index  affords  a  ready  reference  to  the  histology  of 
every  tissue  and  organ,  and  presents,  at  the  same 
time,  a  complete  glossary  of  the  scientific  terms. — 
Provincial  Medical  Journal,  May  1, 1889. 


PEPPEB,  A.  J.,  M.  B.,  M.  S.,  F.  B.  C.  S., 

Surgeon  and  Lecturer  at  St.  Mary's  Hospital,  London. 
Surgical  Pathology.   In  one  pocket-size  12mo.  volume  of  511  pages,  with  81 
illustrations.  Limp  cloth,  red  edges,  $2.00.   See  Students'  Series  of  Manuals,  page  4. 

Its  form  is  practical,  its  language  is  clear,  and  in  it  nothing  that  is  unnecessary.  The  list  of 
the  information  set  forth  is  well-arranged,  well-  subjects  covers  the  whole  range  of  surgery.— New 
inde-xed  and  well-illustrated.  The  student  will  find    York  Medical  Journal,  May  31, 1884. 
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FLINT,  AUSTIN,  M.  D.,  LI.  Z>. 

Prof,  of  the  Principles  and  Practice  of  Med.  and  of  Clin.  Med.  in  Bellevue  Hospital  Medical  College,  N.  Y. 

A  Treatise  on  the  Principles  and  Practice  of  Medicine.   Designed  for 

the  use  of  Students  and  Practitioners  of  Medicine.  New  (sixth)  edition,  thoroughly  re- 
vised and  rewritten  by  the  Author,  assisted  by  William  H.  Welch,  M.  D.,  Professor  of 
Pathology,  Johns  Hopkins  University,  Baltimore,  and  Austin  Flint,  Jr.,  M.  D.,  LL.  D., 
Professor  of  Physiology,  Bellevue  Hospital  Medical  College,  N.  Y.  In  one  very  handsome 
octavo  volume  of  1160  pages,  with  illustrations.  Cloth,  $5.50;  leather,  $6.50. 


A  new  edition  of  a  work  of  such  established  rep- 
utation as  Flint's  Medicine  needs  but  few  words  to 
commend  it  to  notice.  It  may  in  truth  be  said  to 
embody  the  fruit  of  his  labors  in  clinical  medicine, 
ripened  by  the  experience  of  a  long  life  devoted  to 
its  pursuit.  America  may  well  be  proud  of  having 
produced  a  man  whose  indefatigable  industry  and 
gifts  of  genius  have  done  so  much  to  advance  med- 
icine; and  all  English-reading  students  must  be 

frateful  for  the  work  which  hehas  left  behind  him. 
t  has  few  equals,  either  in  point  of  literary  excel- 
lence, or  of  scientific  learning,  and  no  one  can 
study  its  pages  without  being  struck  by  the  lu- 
cidity and  accuracy  which  characterize  them.  It 
is  qualities  such  as  these  which  render  it  so  valu- 
able for  its  purpose,  and  give  it  a  foremost  place 
among  the  text-books  of  this  generation. —  The 
London  Lancet,  March  12, 1887. 

No  text-book  on  the  principles  and  practice  of 
medicine  has  ever  met  in  this  country  with  such 


general  approval  by  medical  students  and  practi- 
tioners as  the  work  of  Professor  Flint.  In  all  the 
medical  colleges  of  the  United  States  it  is  the  fa- 
vorite work  upon  Practice;  and,  as  we  have  stated 
before  in  alluding  to  it,  there  is  no  other  medical 
work  that  can  be  so  generally  found  in  the  libra- 
ries of  physicians.  In  every  state  and  territory 
of  this  vast  country  the  book  that  will  be  most  likely 
to  be  found  in  the  office  of  a  medical  man,  whether 
in  city,  town,  village,  or  at  some  cross-roads,  is 
Flint's  Practice.  We  make  this  statement  to  a 
considerable  extent  from  personal  observation,  and 
it  is  the  testimony  also  of  others.  An  examina- 
tion shows  that  very  considerable  changes  have 
been  made  in  the  sixth  edition.  The  work  may  un- 
doubtedly be  regarded  as  fairly  representing  the 
present  state  of  the  science  of  medicine,  and  as 
reflecting  the  views  of  those  who  exemplify  in 
their  practice  the  present  stage  of  progress  of  med- 
ical art. — Cincinnati  Medical  Newi,  Oct.  1886. 


HARTSHORNE,  HENRY,  M.        LL.  I)., 

Lately  Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

Essentials  of  the  Principles  and  Practice  of  Medicine.  A  Handbook 
for  Students  and  Practitioners.  Fifth  edition,  thoroughly  revised  and  rewritten.  In  one 
royal  12mo.  volume  of  669  pages,  with  144  illustrations.    Cloth,  $2.75 ;  half  bound,  $3.00. 

Within  the  compass  of  600  pages  it  treats  of  the  this  one;  and  probably  not  one  writer  in  our  day 
history  of  medicine,  general  pathology,  general  u 
symptomatology,  and  physical  diagnosis  (including 
laryngoscope,  ophthalmoscope,  etc.),  general  ther- 
apeutics, nosology,  and  special  pathology  and  prac- 
tice. There  is  a  wonderful  amount  of  information 
contained  in  this  work,  and  it  is  one  of  the  best 
of  its  kind  that  we  have  seen. — Olasgow  Medical 
Journal,  Nov.  1882. 

An  indispensable  book.  No  work  ever  exhibited 
a  better  average  of  actual  practical  treatment  than 


had  a  better  opportunity  than  Dr.  Hartshorne  for 
condensing  all  the  views  of  eminent  practitioners 
into  a  12mo.  The  numerous  illustrations  will  be 
very  useful  to  students  especially.  These  essen- 
tials, as  the  name  suggests,  are  not  intended  to 
supersede  the  text-books  of  Flint  and  Bartholow, 
but  they  are  the  most  valuable  in  affording  the 
means  to  see  at  a  glance  the  whole  literature  of  any 
disease,  and  the  most  valuable  treatment. — Chicago 
Medical  Journal  and  Examiner,  April,  1882. 


BRISTOWE,  JOHN  STER,  M.  D.,  F.  R.  C.  F., 

Physician  and  Joint  Lecturer  on  Medicine  at  St.  Thomas'  Hospital,  London. 

A  Treatise  on  the  Practice  of  Medicine.  Second  American  edition,  revised 
by  the  Author.  Edited,  with  additions,  by  James  H.  Hutchinson,  M.D., physician  to  the 
Pennsylvania  Hospital.  In  one  handsome  octavo  volume  of  1085  pages,  with  illustrations. 
Cloth,  $5.00 ;  leather,  $6.00. 


The  book  is  a  model  of  conciseness,  and  com- 
bines, as  successfully  as  one  could  conceive  it  to 
be  possible,  an  encyclopaedic  character  with  the 
smallest  dimensions.  It  differs  from  other  admi- 
rable text-books  in  the  completeness  with  which 
it  covers  the  whole  field  of  medicine. — Michigan 
Medical  News,  May  10,  1880. 

His  accuracy  in  the  portraiture  of  disease,  his 
care  in  stating  subtle  points  of  diagnosis,  and  the 
faithfully  given  pathology  of  abnormal  processes 
have  seldom  been  surpassed.  He  embraces  many 
diseases  not  usually  considered  to  belong  to  theory 


and  practice,  as  skin  diseases,  syphilis  and  insan- 
ity, but  they  will  not  be  objected  to  by  readers,  as 
he  has  studied  them  conscientiously,  and  drawn 
from  the  life.— Medical  and  Surgical  Reporter,  De- 
cember 20, 1879. 

The  reader  will  find  every  conceivable  subject 
connected  with  the  practice  of  medicine  ably  pre- 
sented, in  a  style  at  once  clear,  interesting  and 
concise.  The  additions  made  by  Dr.  Hutchinson 
are  appropriate  and  practical,  and  greatly  add  to 
its  usefulness  to  American  readers. — Buffalo  Med- 
ical and  Surgical  Journal,  March,  1880. 


WATSON,  SIR  THOMAS,  M.  I)., 

Late  Physician  in  Ordinary  to  the  Queen. 

Lectures  on  the  Principles  and  Practice  of  Physic.  A  new  American 
from  the  fifth  English  edition.  Edited,  with  additions,  and  190  illustrations,  by  HENRT 
Hartshorne,  A.  M.,  M.  D.,  late  Professor  of  Hygiene  in  the  University  of  Pennsylvania. 
In  two  large  octavo  volumes  of  1840  pages.    Cloth,  $9.00  ;  leather,  $11.00. 


LECTURES  ON  THE  STUDY  OF  FEVER.  By 
A.  Hudson,  M.  D.,  M.  R.  I.  A.  In  one  octavo 
volume  of  308  pages.   Cloth,  $2.50. 

A  TREATISE  ON  FEVER.  By  Robert  D.  Lyohs, 
K.  C.  C.    In  one  8vo.  vol.  of  354  pp.  Cloth,  $2.26. 


LA  ROCHE  ON  YELLOW  FEVER,  considered  in 
its  Historical,  Pathological,  Etiological  and 
Therapeutical  Relations.  In  two  large  and  hand- 
some octavo  volumes  of  1468  pp.  Cloth.  $7.00. 
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A  System  of  Practical  Medicine. 

BY  AMERICAN  AUTHORS. 

Edited  by  WILLIAM  PEPPER,  M.  D.,  LL.  D., 

PBOVOST  AND  PROFESSOR  OF  THE  THEORY  AND  PRACTICE  OF  MEDICINE  AND  OT 
CLINICAL  MEDICINE  IN  THE  UNIVERSITY  OF  PENNSYLVANIA, 

Assisted  by  Louis  Starr,  M.  D.,  Clinical  Professor  of  the  Diseases  of  Children  in  the 
Hospital  of  the  University  of  Pennsylvania. 

The  complete  work,  in  five  volumes,  containing  5573  pages,  with  198  illustrations,  is  now  ready. 
Price  per  volume,  cloth,  $5;  leather,  $6 ;  half  Russia,  raised  bands  and  open  back,  $7. 


In  this  great  work  American  medicine  is  for  the  first  time  reflected  by  its  worthiest 
teachers,  and  presented  in  the  full  development  of  the  practical  utility  which  is  its  pre- 
eminent characteristic.  The  most  able  men — from  the  East  and  the  West,  from  the 
North  and  the  South,  from  all  the  prominent  centres  of  education,  and  from  all  the 
hospitals  which  afford  special  opportunities  for  study  and  practice — have  united  in 
generous  rivalry  to  bring  together  this  vast  aggregate  of  specialized  experience. 

The  distinguished  editor  has  so  apportioned  the  work  that  to  each  author  has  been 
assigned  the  subject  which  he  is  peculiarly  fitted  to  discuss,  and  in  which  his  views 
will  be  accepted  as  the  latest  expression  of  scientific  and  practical  knowledge.  The 
practitioner  will  therefore  find  these  volumes  a  complete,  authoritative  and  unfailing  work 
of  reference,  to  which  he  may  at  all  times  turn  with  full  certainty  of  finding  what  he  needs 
in  its  most  recent  aspect,  whether  he  seeks  information  on  the  general  principles  of  medi- 
cine, or  minute  guidance  in  the  treatment  of  special  disease.  So  wide  is  the  scope  of  the 
work  that,  with  the  exception  of  midwifery  and  matters  strictly  surgical,  it  embraces  the 
whole  domain  of  medicine,  including  the  departments  for  which  the  physician  is  accustomed 
to  rely  on  special  treatises,  such  as  diseases  of  women  and  children,  of  the  genito-urinary 
organs,  of  the  skin,  of  the  nerves,  hygiene  and  sanitary  science,  and  medical  ophthalmology 
and  otology.  Moreover,  authors  have  inserted  the  formulas  which  they  have  found  most 
efficient  in  the  treatment  of  the  various  affections.  It  may  thus  be  truly  regarded  as  a 
Complete  Library  of  Practical  Medicine,  and  the  general  practitioner  possessing  it 
may  feel  secure  that  he  will  require  little  else  in  the  daily  round  of  professional  duties. 

In  spite  of  every  effort  to  condense  the  vast  amount  of  practical  information  fur- 
nished, it  has  been  impossible  to  present  it  in  less  than  5  large  octavo  volumes,  containing 
about  5600  beautifully  printed  pages,  and  embodying  the  matter  of  about  15  ordinary 
octavos.    Illustrations  are  introduced  wherever  requisite  to  elucidate  the  text. 

A  detailed  prospectus  will  be  sent  to  any  address  on  application  to  the  publishers. 

These  two  volumes  bring  this  admirable  work 
to  a  close,  and  fully  sustain  the  high  standard 
reached  by  the  earlier  volumes;  we  have  only 
therefore  to  echo  the  eulogium  pronounced  upon 
them.  We  would  warmly  congratulate  the  editor 
and  his  collaborators  at  the  conclusion  of  their 
laborious  task  on  the  admirable  manner  in  which, 
from  first  to  last,  they  have  performed  their  several 
duties.  They  have  succeeded  in  producing  a 
work  which  will  long  remain  a  standard  work  of 
reference,  to  which  practitioners  will  look  for 

fuidance,  and  authors  will  resort  for  facts, 
'rom  a  literary  point  of  view,  the  work  is  without 
any  serious  blemish,  and  in  respect  of  production, 
it  has  the  beautiful  finish  that  Americans  always 
give  their  works. — Edinburgh  Medical  Journal,  Jan. 

1887.  ,    .    ,  . 

•  •  The  greatest  distinctively  American  work  on 
the  practice  of  medicine,  and,  indeed,  the  super- 
lative adjective  would  not  be  inappropriate  were 
even  all  other  productions  placed  in  comparison. 
An  examination  of  the  five  volumes  is  sufficient 
to  convince  one  of  the  magnitude  of  the  enter- 
prise, and  of  the  success  which  has  attended  its 
fulfilment.— The  Medical  Age,  July  26,  1886. 

This  huge  volume  forms  a  fitting  close  to  the 

freat  system  of  medicine  which  in  so  short  a  time 
as  won  so  high  a  place  in  medical  literature,  and 
has  done  such  credit  to  the  profession  in  this 
country.  Among  the  twenty-three  contributors 
are  the  names  of  the  leading  neuro  ogists  in 
America,  and  most  of  the  work  in  the  volume  is  of 
the  highest  order.— Bosto*  Medical  and  i>urgical 
Journal,  July  21, 1887.      m  t  ,    .  V 

We  consider  it  one  of  the  grandest  works  on 
Practical  Medicine  in  the  English  language.  It  is 
a  work  of  which  the  profession  of  this  country  can 
feel  proud.    Written  exclusively  by  American 


physicians  who  are  acquainted  with  all  the  varie- 
ties of  climate  in  the  United  States,  the  character 
of  the  soil,  the  manners  and  customs  of  the  peo- 
ple, etc.,  it  is  peculiarly  adapted  to  the  wants 
of  American  practitioners  of  medicine,  and  it 
seems  to  us  that  every  one  of  them  would  desire 
to  have  it.  It  has  been  truly  called  a  "Complete 
Library  of  Practical  Medicine,"  and  the  general 
practitioner  will  require  little  else  in  his, round 
of  professional  duties. — Cincinnati  Medical'  News, 
March,  1886. 

Each  of  the  volumes  is  provided  with  a  most 
copious  index,  and  the  work  altogether  promises 
to  be  one  which  will  add  much  to  the  medical 
literature  of  the  present  century,  and  reflect  great 
credit  upon  the  scholarship  ana  practical  acumen 
of  its  authors. —  The  Iiondon  lancet,  Oct.  3,  1885. 

The  feeling  of  proud  satisfaction  with  which  the 
American  profession  sees  this,  its  representative 
system  of  practical  medicine  issued  to  the  medi- 
cal world,  is  fully  justified  by  the  character  ef  the 
work.  The  entire  caste  of  the  system  is  in  keep- 
ing with  the  best  thoughts  of  the  leaders  and  fol- 
lowers of  our  home  school  of  medicine,  and  the 
combination  of  the  scientific  study  of  disease  and 
the  practical  application  of  exact  and  experimen- 
tal knowledge  to  the  treatment  of  human  mal- 
adies, makes  every  one  of  us  share  in  the  pride 
that  has  welcomed  Dr.  Pepper's  labors.  Sheared 
of  the  prolixity  that  wearies  the  readers  of  the 
German  school,  the  articles  glean  these  same 
fields  for  all  that  is  valuable.  It  is  the  outcome 
of  American  brains,  and  is  marked  throughout 
by  much  of  the  sturdy  independence  of  thought 
and  originality  that  is  a  national  characteristic. 
Yet  nowhere  is  there  lack  of  study  of  the  most 
advanced  views  of  the  day. — North  Carolina  Medi- 
cal Journal,  Sept.  1886. 


16        Lea  Brothers  &  Co.'s  Publications — Clinical  Med.,  etc. 


FOTJBCERGILL,  J.  M.,  M,  D.,  Edvn.,  M.  R.  C.  -P.,  Lond., 

Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest. 

The  Practitioner's  Handbook  of  Treatment ;  Or,  The  Principles  of  Thera- 
peutics. New  (third)  edition.  In  one  8vo.  vol.  of  661  pages.  Cloth,  $3.75;  leather,  $4.75. 

This  is  a  wonderful  book.  If  there  be  such  a 
thing  as  "medicine  made  easy,"  this  is  the  work  to 
accomplish  this  result. —  Va.  Med.  Month.,  June,'87. 

It  is  an  excellent,  practical  work  on  therapeutics, 
well  arranged  and  clearly  expressed,  useful  to  the 
student  and  young  practitioner,  perhaps  even  to 
the  old. — Dublin  Journal  of  Medical  Science,  March, 
1888. 


To  have  a  description  of  the  normal  physiologi- 
cal processes  of  an  organ  and  of  the  methods  of 
treatment  of  its  morbid  conditions  brought 
together  in  a  single  chapter,  and  the  relations 
between  the  two  clearly  stated,  cannot  fail  to  prove 
a  great  convenience  to  many  thoughtful  but  busy 
p*hysicians.  The  practical  value  of  the  volume  is 
greatly  increased  by  the  introduction  of  many 
prescriptions.  That  the  profession  appreciates 
that  the  author  has  undertaken  an  important  work 
and  has  accomplished  it  is  shown  by  the  demand 
for  this  third  edition. — N.  Y.  Med.  Jour.,  June  11,'87. 


We  do  not  know  a  more  readable,  practical  and 
useful  work  on  the  treatment  of  disease  than  the 
one  we  have  now  before  us. — Pacific  Medical  and 
Surgical  Journal,  October,  1887. 


VAUGHAN,  VICTOR  C.,  Ph.  D.,  M.D., 

Prof,  of  Phys.  and  Path.  Chem.  and  Assoc.  Prof,  of  Therap.  and  Mat.  Med.  in  the  Univ.  of  Mich. 

and  -ZVOFT,  FREDERICK  G.,  M.  D. 

Instructor  in  Hygiene  and  Phys.  Chem.  in  the  Univ.  of  Mich. 

Ptomaines  and  Leucomaines,  or  Putrefactive  and  Physiological 
Alkaloids.    In  one  handsome  12mo.  volume  of  311  pages.   Just  ready.    Cloth,  $1.75 

This  book  is  what  has  been  wanted  for  some 
years  by  the  medical  profession.   The  subject  of 


ptomaines  and  leucomaines,  so  far  as  their  disease- 
producing  relations  are  concerned,  has  been  under 
special  study  scarcely  more  than  a  deoade,  but 
within  that  period  facts  have  been  discovered 
upon  which  theories  of  permanent  standing  have 
been  built,  until  now  the  practitioner  is  far  be- 
hind the  times  if  he  does  not  appreciate  the 
importance  of  ptomaines.  This  is  the  first  attempt 
made  to  collect  into  book  form  the  results  of 


observers  and  experimenters  on  micro-organisms, 
and  to  trace  the  relationship  of  cause  and  effect 
of  the  putrefacative  alkaloids.  We  congratulate 
the  authors  upon  the  successful  presentation  of 
the  current  views  on  the  subject  in  such  manner 
as  to  make  them  easily  comprehensible,  while  to 
the  practitioner,  after  he  has  carefully  read  the 
book,  it  will  serve,  also,  as  a  frequent  reference 
work,  because  of  the  technical  information  it  gives. 
Va.  Medical  Monthly,  Sept  1888. 


REYNOLDS,  J.  RUSSELL,  M.  D., 

Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College,  London. 

A  System  of  Medicine.  With  notes  and  additions  by  Henry  Hartshorns, 
A.  M.,  M.  D.,  late  Professor  of  Hygiene  in  the  University  of  Pennsylvania.  In  three  large 
and  handsome  octavo  volumes,  containing  3056  double-columned  pages,  with  317  illustra- 
tions. Price  per  volume,  cloth,  $5.00 ;  sheep,  $6.00 ;  very  handsome  half  Russia,  raised  bands, 
$6.50.    Per  set,  clotb,  $15;  leather,  $18.   Sold  only  by  subscription. 

STILLE,  ALFRED,  M.  D.,  LL.  D.9 

Professor  Emeritus  of  the  Theory  and  Practice  of  Med.  and  of  Clinical  Med.  in  the  Univ.  of  Penna. 
Cholera:  Its  Origin,  History,  Causation,  Symptoms,  Lesions,  Prevention  and  Treat- 
ment. In  one  handsome  12mo.  volume  of  163  pages,  with  a  chart.  Cloth,  $1.25. 

FINLAYSON,  JAMES,  M.  D.,  Editor,  ' 

Physician  and  Lecturer  on  Clinical  Medicine  in  the  Glasgow  Western  Infirmary,  etc. 

Clinical  Manual  for  the  Study  of  Medical  Cases.  With  Chapters 
by  Prof.  Gairdner  on  the  Physiognomy  of  Disease;  Prof.  Stephenson  on  Diseases  of 
the  Female  Organs;  Dr.  Robertson  on  Insanity;  Dr.  Gemmell  on  Physical  Diagnosis; 
Dr.  Coats  on  Laryngoscopy  and  Post-Mortem  Examinations,  and  by  the  Editor  on  Case- 
taking,  Family  History  and  Symptoms  of  Disorder  in  the  Various  Systems.  New  edition. 
In  one  12mo.  volume  of  682  pages,  with  158  illustrations.   Cloth,  $2.50. 


This  manual  is  one  of  the  most  complete  and 
perfect  of  its  kind.  It  goes  thoroughly  into  the 
question  of  diagnosis  from  every  possible  point, 
ft  must  lead  to  a  thoroughness  of  observation,  an 
examination  in  detail  of  every  scientific  appliance, 


and  a  study  of  means  to  the  end  which  cannot 
fail  in  laying  an  excellent  foundation  for  the 
student  for  future  success  as  an  able  diagnostician. 
—Medical  Record,  August  13, 1887. 


FENWICK,  SAMUEL,  M.  D., 

Assistant  Physician  to  the  London  Hospital. 

The  Student's  Guide  to  Medical  Diagnosis.  From  the  third  revised  and 
enlarged  English  edition.  In  one  very  handsome  royal  12mo.  volume  of  328  pages,  with 
87  illustrations  on  wood.    Cloth,  $2.25. 

BABERSSON,  S.  O.,  M.  D., 

Senior  Physician  to  and  late  Lect.  on  Principles  and  Practice  of  Med.  at  Guy's  Hospital,  London. 
On  the  Diseases  of  the  Abdomen ;   Comprising  those  of  the  Stomach,  and 
Other  parts  of  the  Alimentary  Canal,  OZsophagus,  Caecum,  Intestines  and  Peritoneum.  Second 
American  from  third  enlarged  and  revised  English  edition.   In  one  handsome  octavo 
volume  of  554  pages,  with  illustrations.    Cloth,  $3.50. 

TANNER,  THOMAS  HAWKES,  mTd. 

A  Manual  of  Clinical  Medicine  and  Physical  Diagnosis.  Third  American 
from  the  second  London  edition.  Revised  and  enlarged  by  Tilbury  Fox,  M.  D. 
In  one  small  12mo.  volume  of  362  pages,  with  illustrations.   Cloth,  $1.50. 
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BARTHOLOW,  ROBERTS,  A.  M.,  M.  D.,  LL.  D., 

Prof,  of  Materia  Medica  and  Qeneral  Therapeutics  in  the  Jefferson  Med.  Coll.  of  Phila.,  etc. 
Medical  Electricity.    A  Practical  Treatise  on  the  Applications  of  Electricity 
to  Medicine  and  Surgery.   New  (third)  edition.   In  one  very  handsome  octavo  volume  of 
308  pages,  with  110  illustrations.    Cloth,  $2.50.  , 

The  fact  that  this  work  has  reached  its  third  edi- 
tion in  six  years,  and  that  it  has  been  kept  fully 
abreast  with  the  increasing  use  and  knowledge  of 
electricity.demonstrates  its  claim  to  be  considered 
a  practical  treatise  of  tried  value  to  the  profession. 


The  matter  added  to  the  present  edition  embraces 
the  most  recent  advances  in  electrical  treatment. 
The  illustrations  are  abundant  and  clear,  and  the 
work  constitutes  a  full,  clear  and  concise  manual 
well  adapted  to  the  needs  of  both  student  and 
practitioner. —  The  Medical  News.  May  14,  1887. 

This  "practical  treatise  on  the  applications  of 
electricity  to  medicine  and  surgery  has  grown  to 
be  so  important  a  work  that  every  practitioner 


should  read  it,  especially  when  it  is  recalled  what 
possibilities  lie  in  the  path  of  the  further  study  of 
the  therapeutics  of  electricity.  Dr.  Bartholow  has 
here  presented  the  profession  with  a  concise  work 
that,  beginning  with  elementary  descriptions  and 


principles,  gradually  grows,  page  by  page,  into  a 
magnificently  practical  treatise,  describing  opera- 
tions in  detail,  and  giving  records  of  successes 
that  prove  electricity  to  be  marvellous  as  a  curative 
agent  in  many  forms  of  disease.  The  doctor  can- 
not now  do  better  than  to  possess  himself  of  Dr. 
Bartholow's  treatise,  just  as  it  is. —  Virginia  Medi- 
cal Monthly,  June,  1887. 


RICHARDSON,  B.  W.,  31.  J).,  LL.  I).,  F.R.S., 

Fellow  of  the  Royal  College  of  Physicians,  London. 

Preventive  Medicine.  In  one  octavo  volume  of  729  pages.  Cloth,  $4;  leather, 
$ 5 ;  very  handsome  half  Russia,  raised  bands,  $5.50. 

Dr.  Richardson  has  succeeded  in  producing  a 
work  which  is  elevated  in  conception,  comprehen 


slve  in  scope,  scientific  in  character,  systematic  in 
arrangement,  and  which  is  written  in  a  clear,  con- 
cise and  pleasant  manner.  He  evinces  the  happy 
faculty  or  extracting  the  pith  of  what  is  known  on 
the  subject,  and  of  presenting  it  in  a  most  simple, 
intelligent  and  practical  form.  There  is  perhaps 
no  similar  work  written  for  the  general  public 
that  contains  such  acomplete,  reliable  and  instruc- 
tive collection  of  data  upon  the  diseases  common 
to  the  race,  their  origins,  causes,  and  the  measures 
for  their  prevention.  The  descriptions  of  diseases 
are  clear,  chaste  and  scholarly ;  the  discussion  of 


the  question  of  disease  is  comprehensive,  masterly 
and  fully  abreast  with  the  latest  and  best  knowl- 
edge on  the  subject,  and  the  preventive  measures 
advised  are  accurate,  explicit  and  reliable. — The 
American  Journal  of  the  Medical  Science,  April,  1884. 

This  is  a  book  that  will  surely  find  a  place  on  the 
table  of  every  progressive  physician.  To  the  medi- 
cal profession,  whose  duty  is  quite  as  much  to 
prevent  as  to  cure  diseasb  the  book  will  be  a  boon. 
— Boston  Medical  and  Surgical  Journal,  March  G,  '84. 

The  treatise  contains  a  vast  amount  of  solid,  val- 
uable hygienic  information.— Medical  and  Surgical 
Reporter,  Feb.  23, 1884. 


THE  YEAR-BOOK  OF  TREATMENT  FOR  1889. 

A  Comprehensive  and  Critical  Review  for  Practitioners  of  Medi- 
cine.   In  one  12mo.  volume  of  349  pages,  bound  in  limp  cloth,  $1.25.    Just  ready. 
For  special  commutations  with  periodicals  see  page  2. 

THE  TEAR-BOOK  OF  TREATMENT  FOR  1887. 

Similar  to  above.    12mo.,  341  pages.    Limp  cloth,  $1.25. 

this  is  one  of  the  most  valuable  books  for  its 
price  which  is  published  in  this  or  any  coun- 
try. It  contains  a  summary  of  the  changes  in 
medical  practice,  the  new  remedies  introduced, 
and  the  experience  with  them  and  with  others 
which  have  been  longer  in  use,  during  the  year 
1887,  made  up  from  the  reading  and  observation 
of  a  number  of  very  capable  men.  The  classifica- 
tion is  according  to  diseases,  so  that  one  who  con- 


sults these  pages  can  obtain  in  a  few  minutes  an 
excellent  idea  of  the  present  status  of  therapeu- 
tics in  regard  to  any  given  ailment.  The  book 
also  has  a  good  index,  by  means  of  which  the 
reader  may  ascertain  the  different  diseases  for 
which  any  particular  drug  has  been  used  during 
the  year  past. — Medical  and  Surgical  Reporter, 
April  14,  1888. 


THE  YEAR-BOOK  OF  TREATMENT  FOR  1886. 

Similar  to  that  of  1887  above.    12mo.,  320  pages.    Limp  cloth,  $1.25. 

SCHREIBER,  DR.  JOSEPH. 

A  Manual  of  Treatment  by  Massage  and  Methodical  Muscle  Ex- 
ercise. Translated  by  Walter  Mendelson,  M.  D.,  of  New  York.  In  one  handsome 
octavo  volume  of  274  pages,  with  117  fine  engravings.   Just  ready.   Cloth,  $2.75. 

This  is  a  work  abounding  in  common  sense,  a  cise,  after  which  there  is  a  detailed  account  of  the 
book  that  sweeps  away  a  great  deal  of  nonsense  results  of  treatment  of  different  diseases  by  these 
by  which  a  simple  matter  has  been  made  obscure,  methods.  A  full  bibliography  adds  to  the  value  of 
a  volume  that  ought  to  be  read  by  every  one  inter-  the  volume,  which  can  be  recommended  as  one  of 
ested  in  modern  therapeutics.  The  work  gives  the  best  on  the  subjects  with  which  it  deals. — 
admirable  directions  for  the  employment  of  mas-  Edinburgh  Medical  Journal,  April,  1888. 
sage,  and  capital  descriptions  of  methodical  exer- 


8TURGES'  INTRODUCTION  TO  THE  STUDY 
OF  CLINICAL  MEDICINE.  Being  a  Guide  to 
the  Investigation  of  Disease.  In  one  handsome 
l2mo.  volume  of  127  pages.   Cloth,  $1.25. 

DAVIS'  CLINICAL  LECTURES  ON  VARIOU8 
IMPORTANT  DISEASES.  By  N.  8.  Davis 
M.  D.  Edited  by  Frank  H.  Davis,  M.  D.  Second 
edition.   12mo.  287  pages.   Cloth,  $1.76. 

TODD'S  CLINICAL  LECTURES  ON  CERTAIN 
ACUTE  DISEASES.  In  one  octavo  volume  of 
320  pages.   Cloth,  $2.50. 


PAVY'S  TREATISE  ON  THE  FUNCTION  OF  DI- 
GESTION; its  Disorders  and  their  Treatment. 
From  the  second  London  edition.  In  one  octavo 
volume  of  238  pages.   Cloth,  82.00. 

BARLOW'S  MANUAL  OF  THE  PRACTICE  OF 
MEDICINE.  With  additions  by  D.  F.  Condie, 
M.  D.    1  vol.  8vo.,  pp.  603.    Cloth,  $2.50. 

CHAMBERS' MANUAL  OF  DIET  AND  REGIMEN 
IN  HEALTH  AND  SICKNESS.  In  one  hand- 
some octavo  volume  of  302  pp.   Cloth,  $2.75. 

HOLLAND'S  MEDICAL  NOTES  AND  REFLEC- 
TIONS. 1  vol.  8vo.,  pp.493.  Cloth,  83.50. 
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FLINT,  AUSTIN,  M.       LL.  I)., 

Professor  of  the  Principles  and  Practice  of  Medicine  in  Bellevut  Hospital  Medical  College,  N.  T. 

A.  Manual  of  Auscultation  and  Percussion ;  Of  the  Physical  Diagnosis  of 
Diseases  of  the  Lungs  and  Heart,  and  of  Thoracic  Aneurism.  Fourth  edition.  In  one 
handsome  royal  12mo.  volume  of  278  pages,  with  14  illustrations.  Cloth,  $1.75. 

passed  through  four  editions  attests  its  popularity. 
There  is  a  tendency  among  physical  diagnosti- 
cians to  make  altogether  too  many  varieties  of 
morbid  chest  sounds,  and  especially  of  rales.  The 
conciseness  of  Dr.  Flint's  Manual  is  one  of  its  chief 
advantages  —Medical  Record,  June  16,  1888. 


The  original  work  done  by  Dr.  Flint  in  the  devel- 
opment of  the  art  of  physical  diagnosis  will  always 
make  this  manual  an  authority  on  this  subject. 
Among  all  the  works  issued  on  this  topic  during 
the  last  few  years,  none  exceeds  this  one  in  sim- 
plicity and  completeness.  The  fact  that  it  has 


BY  THE  SAME  A  UTHOR. 


A  Practical  Treatise  on  the  Physical  Exploration  of  the  Chest  and 
the  Diagnosis  of  Diseases  Affecting  the  Bespiratory  Organs.  Second  and 
revised  edition.   In  one  handsome  octavo  volume  of  591  pages.   Cloth,  $4.50. 

Phthisis:  Its  Morbid  Anatomy,  Etiology,  Symptomatic  Events  and 
Complications,  Fatality  and  Prognosis,  Treatment  and  Physical  Diag- 
nosis ;  In  a  series  of  Clinical  Studies.    In  one  octavo  volume  of  442  pages.  Cloth,  $3.50. 

A  Practical  Treatise  on  the  Diagnosis,  Pathology  and  Treatment  of 
Diseases  of  the  Heart.  Second  revised  and  enlarged  edition.  In  one  octavo  volume 
of  550  pages,  with  a  plate.   Cloth,  $4. 

Essays  on  Conservative  Medicine  and  Kindred  Topics.  In  one  very  hand- 
some royal  12mo.  volume  of  210  pages.    Cloth,  $1.38. 


BROWNE,  LENNOX,  F.  R.  C.  S.,  E., 

Senior  Physician  to  the  Central  London  Throat  and  Ear  Hospital. 

A  Practical  Guide  to  Diseases  of  the  Throat  and  Nose,  including 
Associated  Affections  of  the  Ear.    With  120  illustrations  in  color,  and  200  en- 
gravings on  wood  designed  and  executed  by  the  Author.    New  (second)  and  enlarged 
edition.    In  one  imperial  octavo  volume  of  628  pages.    Cloth,  $6. 
Mr.  Browne's  book  can  be  recommended  to 


students  and  still  more  to  practitioners  as  a  clear, 
sound  and  practical  guide  to  the  diagnosis  ana 
treatment  of  diseases  of  the  throat.  His  experi- 
ence is  not  only  large,  but  ripe,  and  he  gives  his 
readers  the  full  benefit  of  it.   A  particularly  praise- 


worthy feature  is  that  from  beginning  to  end  Mr. 
Browne,  whilst  giving  due  prominence  to  local 
measures,  never  fails  to  insist  on  the  necessity  of 
supplementing  these  by  proper  constitutional 
treatment.— London  Medical  Recorder,  May,  1888. 


SELLER,  CARL,  M.  D., 

Lecturer  on  Laryngoscopy  in  the  University  of  Pennsylvania. 

A  Handbook  of  Diagnosis  and  Treatment  of  Diseases  of  the  Throat, 
Nose  and  Naso-Pharynx.  New  (third)  edition.  In  one  handsome  royal  12mo. 
volume  of  373  pages,  with  101  illustrations  and  2  colored  plates.  Cloth,  $2.25.  Just-ready. 

of  topics  and  methods.  The  book  deserves  a  large 
sale,  especially  among  general  practitioners — Chi- 


Few  medical  writers  surpass  this  author  iu 
ability  to  make  his  meaning  perfectly  clear  in  a 
few  words,  and  in  discrimination  in  selection,  both 


cago  Medical  Journal  and  Examiner,  April,  1889. 


GROSS,  S.  D»,  M.D.,  LL.D.,  D.C.L.  Oxon.,  LL.JO.  Cantab. 

A  Practical  Treatise  on  Foreign  Bodies  in  the  Air-passages.   In  one 

octavo  volume  of  452  pages,  with  59  illustrations.    Cloth,  $2.75. 


COHEN,  J.  SOLIS,  M.  D., 

Lecturer  on  Laryngoscopy  and  Diseases  of  the  Throat  and  Chest  in  the  Jefferson  Medical  College. 

Diseases  of  the  Throat  and  Nasal  Passages.  A  Guide  to  the  Diagnosis  and 
Treatment  of  Affections  of  the  Pharynx,  (Esophagus,  Trachea,  Larynx  and  Nares.  Third 
edition,  thoroughly  revised  and  rewritten,  with  a  large  number  of  new  illustrations.  In 
one  very  handsome  octavo  volume.  Preparing. 


BROADBENT,  W.  M.,  M.  D.,  F.  R.  C.  P., 

Physician  to  and  Lecturer  on  Medicine  at  St.  Mary's  Hospital. 
The  Pulse.  In  one  12mo.  volume.  Preparing.  See  Series  of  Clinical  Manuals,  page  4. 


FULLER  ON  DISEASES  OF  THE  LUNGS  AND 
AIR- PASSAGES.  Their  Pathology,  Physical  Di- 
agnosis, Symptoms  and  Treatment.  From  the 
second  and  revised  English  edition.  In  one 
octavo  volume  of  475  pages.   Cloth,  $3.50. 

WALSHE  ON  THE  DISEASES  OF  THE  HEART 
AND  GREAT  VESSELS.  Third  American  edi- 
tion.   In  1  vol.  8vo.,  416  pp.   Cloth,  $3.00. 

8LADE  ON  DIPHTHERIA;  its  Nature  and  Treat- 
ment, with  an  account  of  the  History  of  its  Pre- 


valence in  various  Countries.  Second  and  revised 
edition.    In  one  12mo.  vol.,  pp.  158.   Cloth,  $1.25. 

8MITH  ON  CONSUMPTION ;  Us  Early  and  Reme- 
diable Stages.   1  vol.  8vo.,  pp.  253.   Cloth,  $2.25. 

LA  ROCHE  ON  PNEUMONIA.  1  vol.  8vo.  of  490 
pages.   Cloth,  $3.00. 

WILLIAMS  ON  PULMONARY  CONSUMPTION; 
its  Nature,  Varieties  and  Treatment.  With  an 
analysis  of  one  thousand  cases  to  exemplify  its 
duration.  In  one  8vo.  vol.  of  303  pp.  Cloth,  $2.50. 
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MOSS,  JAMES,  M.JD.,  F.R.  CP.,  LL.  X>., 

Senior  Assistant  Physician  to  the  Manchester  Royal  Infirmary. 

A  Handbook  on  Diseases  of  the  Nervous  System.  In 

volume  of  725  pages,  with  184  illustrations.    Cloth,  $4.50 ;  leather,  $5.50. 

This  admirable  work  is  intended  for  students  of 
medicine  and  for  such  medical  men  as  have  no  time 
for  lengthy  treatises.  In  the  present  instance  the 
duty  of  arranging  the  vast  store  of  material  at  the 
disposal  of  the  author,  and  of  abridging  the  de- 
scription of  the  different  aspects  of  nervous  dis- 
eases, has  been  performed  with  singular  skill,  and 
the  result  is  a  concise  and  philosophical  guide  to 


one  octavo 


the  department  of  medicine  of  which  it  treats. 
Dr.  Ross  holds  such  a  high  scientific  position  that 
any  writings  which  bear  his  name  are  naturally 
expected  to  have  the  impress  of  a  powerful  intel- 
lect... In  every  part  this  handbook  merits  the 
highest  praise,  and  will  no  doubt  be  found  of  the 
greatest  value  to  the  student  as  well  as  to  the  prac- 
titioner.— Edinburgh  MedicalJournal,  Jan.  1887. 


MITCHELL,  S.  WEIR,  M.  D., 

Physician  to  Orthopaedic  Hospital  and  the  Infirmary  for  Diseases  of  the  Nervous  System,  Phila.,  etc, 

Lectures  on  Diseases  of  the  Nervous  System;  Especially  in  Women, 
Second  edition.    In  one  12mo.  volume  of  288  pages.    Cloth,  $1.75. 

No  work  in  our  language  develops  or  displays 
more  features  of  that  many-sided  affection,  hys- 
teria, or  gives  clearer  directions  for  its  differen 


tiation,  or  sounder  suggestions  relative  to  its 
general  management  and  treatment.  The  book 
is  particularly  valuable  in  that  it  represents  in 
the  main  the  author's  own  clinical  studies,  which 
have  been  so  extensive  and  fruitful  as  to  give  his 


teachings  the  stamp  of  authority  all  over  th« 
realm  of  medicine.  The  work,  although  written 
by  a  specialist,  has  no  exclusive  character,  and 
the  general  practitioner  above  all  others  will  find 
its  perusal  profitable,  since  it  deals  with  diseases 
which  he  frequently  encounters  and  must  essay 
to  treat. — American  Practitioner,  August,  1885. 


HAMILTON,  ALLAN  McLANE,  M.  I)., 

Attending  Physician  at  the  Hospital  for  Epileptics  and  Paralytics,  BlackwelVs  Island,  N.  T. 
Nervous  Diseases ;  Their  Description  and  Treatment.   Second  edition,  thoroughly 
revised  and  rewritten.  In  one  octavo  volume  of  598  pages,  with  72  illustrations.  Cloth,  $4. 

characterized  this  book  as  the  best  of  its  kind  in 


When  the  first  edition  of  this  good  book  appeared 
we  gave  it  our  emphatic  endorsement,  and  the 
present  edition  enhances  our  appreciation  of  the 
book  and  its  author  as  a  safe  guide  to  students  of 
clinical  neurology.  One  of  the  best  and  most 
critical  of  English  neurological  journals,  Brain,  has 


any  language,  which  is  a  handsome  endorsement 
from  an  exalted  source.  The  improvements  in  the 
new  edition,  and  the  additions  to  it,  will  justify  its 
purchase  even  by  those  who  possess  the  old.— 
Alienist  and  Neurologist,  April,  1882. 


TUKE,  DANIEL  HACK,  M.  !>., 

Joint  Author  of  The  Manual  of  Psychological  Medicine,  etc. 

Illustrations  of  the  Influence  of  the  Mind  upon  the  Body  in  Health 
and  Disease.  Designed  to  elucidate  the  Action  of  the  Imagination.  New  edition. 
Thoroughly  revised  and  rewritten.  In  one  8vo.  vol.  of  467  pp.,  with  2  col.  plates.  Cloth,  $3. 

It  is  impossible  to  peruse  these  interesting  chap 
ters  without  being  convinced  of  the  author's  per 


feet  sincerity,  impartiality,  and  thorough  mental 
grasp.  Dr.  Tuke  has  exhibited  the  requisite 
Amount  of  scientific  address  on  all  occasions,  and 
the  more  intricate  the  phenomena  the  more  firmly 
has  he  adhered  to  a  physiological  and  rational 


method  of  interpretation.  Guided  by  an  enlight- 
ened deduction,  the  author  has  reclaimed  for 
science  a  most  interesting  domain  in  psychology, 
previously  abandoned  to  charlatans  and  empirics. 
This  book,  well  conceived  and  well  written,  must 
commend  itself  to  every  thoughtful  understand- 
ing.— New  York  Medical  Journal,  September  6, 1884. 


CLOUSTON,  THOMAS  S.,  M.  D.,  F.  It.  C.  I*.,  L.  It.  C.  S., 

Lecturer  on  Mental  Diseases  in  the  University  of  Edinburgh. 

Clinical  Lectures  on  Mental  Diseases.  With  an  Appendix,  containing  an 
Abstract  of  the  Statutes  of  the  United  States  and  of  the  Several  States  and  Territories  re- 
lating to  the  Custody  of  the  Insane.  By  Charles  F.  Folsom,  M.  D.,  Assistant  Professor 
of  Mental  Diseases,  Med.  Dep.  of  Harvard  Univ.  In  one  handsome  octavo  volume  of  541 
pages,  with  eight  lithographic  plates,  four  of  which  are  beautifully  colored.    Cloth,  $4. 

The  practitioner  as  well  as  the  student  will  ac- 
cept the  plain,  practical  teaching  of  the  author  as  a 
forward  step  in  the  literature  of  insanity.  It  is 
refreshing  to  find  a  physician  of  Dr.  Clouston's 
experience  and  high  reputation  giving  the  bed- 
side notes  upon  which  his  experience  has  been 


the  general  practitioner  in  guiding  him  to  a  diag- 
nosis and  indicating  the  treatment,  especially  in 
many  obscure  and  doubtful  cases  of  mental  dis- 
ease. To  the  American  reader  Dr.  Folsom's  Ap- 
pendix adds  greatly  to  the  value  of  the  work,  and 
will  make  it  a  desirable  addition  to  every  library. 
— American  Psychological  Journal,  July,  1884. 


founded  and  his  mature  judgment  established 
Such  clinical  observations  cannot  but  be  useful  to 

fiST'Dr  Folsom's  Abstract  may  also  be  obtained  separately  in  one  octavo  volume  of 
108  pages.    Cloth,  $1.50.  

SAVAGE,  GEORGE  H.,  M.  D., 

Lecturer  on  Mental  Diseases  at  Guy's  Hospital,  London. 
Insanity  and  Allied  Neuroses,  Practical  and  Clinical.    In  one  12mo.  v_l. 
of  551  pages,  with  18  illus.    Cloth,  $2.00.    See  Series  of  Clinical  Manuals,  page  4. 

PL  ATE  AIR,  W.  S.,  31.  D.,  F.  R.  C.  P. 

The  Systematic  Treatment  of  Nerve  Prostration  and  Hysteria.  In 

one  handsome  small  12mo.  volume  of  97  pages.    Cloth,  $1.00. 

Blandford  on  Insanity  and  its  Treatment:  Lectures  on  the  Treatment, 

Medical  and  Legal,  of  Insane  Patients.    In  one  very  handsome  octavo  volume. 

Jones'  Clinical  Observations  on  Functional  Nervous  Disorders. 

Second  American  Edition.    In  one  handsome  octavo  volume  of  340  pages.    Cloth,  $3.25. 
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ASHSURST,  JOHN,  Jr.,  M.  D., 

Professor  of  Clinical  Surgery,  Univ.  of  Penna.,  Surgeon  to  the  Episcopal  Hospital,  Philadelphia. 

The  Principles  and  Practice  of  Surgery.  New  (fourth)  edition,  enlarged 
and  revised.  In  one  large  and  handsome  octavo  volume  of  1114  pages,  with  597  illustra- 
tions.   Cloth,  $6 ;  leather,  $7. 


As  with  Erichsen  so  with  Ashhurst,  its  position 
in  professional  favor  is  established,  and  one  has 
now  but  to  notice  the  changes,  if  any,  in  theory 
and  practice,  that  are  apparent  in  the  present 
as  compared  with  the  preceding  edition,  published 
three  years  ago.  The  work  has  been  brought  well 
up  to  date,  and  is  larger  and  better  illustrated  than 
before,  and  its  author  may  rest  assured  that  it  will 
certainly  have  a  "  continuance  of  the  favor  with 
which  it  has  heretofore  been  received."—  The 
American  Journal  of  the  Medical  Sciences,  Jan.  1886. 


Every  advance  in  surgery  worth  notice,  chroni- 
cled in  recent  literature,  has  been  suitably  recog- 
nized and  noted  in  its  proper  place.  Suffice  it  k> 
say,  we  regard  Ashhurst's  Surgery,  as  now  pre- 
sented in  the  fourth  edition,  as  the  best  single 
volume  on  surgery  published  in  the  English  lan- 
guage, valuable  alike  to  the  student  and  the  prac- 
titioner, to  the  one  as  a  text-book,  to  the  other  as 
a  manual  of  practical  surgery.  With  pleasure  we 
give  this  volume  our  endorsement  in  full. — New 
Orleans  Medical  and  Surgical  Journal,  Jan.,  1886. 


GROSS,  S.  D.,  M.  J).,  LL.  D.,  Z>.  C.  L.  Oocon.,  LL.  D. 
Cantab., 

Emeritus  Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 
A  System  of  Surgery:  Pathological,  Diagnostic,  Therapeutic  and  Operative. 
Sixth  edition,  thoroughly  revised  and  greatly  improved.   In  two  large  and  beautifully- 
printed  imperial  octavo  volumes  containing  2382  pages,  illustrated  by  1623  engravings; 
Strongly  bound  in  leather,  raised  bands,  $15. 


Dr.  Gross'  System  of  Surgery  has  long  been  the 
standard  work  on  that  subject  for  students  and 
practitioners. — London  Lancet,  May  10, 1884. 

The  work  as  a  whole  needs  no  commendation. 
Many  years  ago  it  earned  for  itself  the  enviable 
reputation  of  the  leading  American  work  on  sur- 
gery, and  it  is  still  capable  of  maintaining  that 
standard.  A  considerable  amount  of  new  material 
has  been  introduced,  and  altogether  the  distin- 

fuished  author  has  reason  to  be  satisfied  that  he 
as  placed  the  work  fully  abreast  of  the  state  of 
our  knowledge. — Med.  Record,  Nov.  18, 1882. 


His  System  oj  Surgery,  which,  since  its  first  edi- 
tion in '  1859,  has  been  a  standard  work  in  this 
country  as  well  as  in  America,  in  "the  whole 
domain  of  surgery,"  tells  how  earnest  and  labori- 
ous and  wise  a  surgeon  he  was.  how  thoroughly 
he  appreciated  the  work  done  by  men  in  other 
countries,  and  how  much  he  contributed  to  pro- 
mote the  science  and  practice  of  surgery  in  his 
own.  There  has  been  no  man  to  whom  America 
is  so  much  indebted  in  this  respect  as  the  Nestor 
of  surgery.— British  Medical  Journal,  May  10,  1884. 


DRUITT,  ROBERT,  M.  R.  C.  S.,  etc. 

Manual  of  Modern  Surgery.  Twelfth  edition,  thoroughly  revised  by  Stan- 
ley Boyd,  M.B.,  B.  S.,  F.  B.  C.S.  In  one  8vo.  volume  of  965  pages,  with  373  illustra- 
tions.  Cloth,  $4 ;  leather,  $5. 


It  is  essentially  a  new  book,  rewritten  from  be- 
ginning to  end.  The  editor  has  brought  his  work 
up  to  the  latest  date,  and  nearly  every  subject  on 
which  the  student  and  practitioner  would  desire 
to  consult  a  surgical  volume,  has  found  its  place 
here.  The  volume  closes  with  about  twenty  pages 
of  formulae  covering  a  broad  range  of  practical 
therapeutics.  Thf  student  will  find  that  the  new 
Druitt  is  to  this  generation  what  the  old  one  was 
to  the  former,  and  no  higher  praise  need  be 
accorded  to  any  volume. — North  Carolina  Medical 
Journal,  October,  1887. 


Druitt's  Surgery  has  been  an  exceedingly  popu- 
lar work  in  the  profession.  It  is  stated  that  60,000 
copies  have  been  sold  in  England,  while  in  the 
United  States,  ever  since  its  first  issue,  it  has  been 
used  as  a  text-book  to  a  very  large  extent.  Dur- 
ing the  late  war  in  this  country  it  was  so  highly 
appreciated  that  a  copy  was  issued  by  the  Govern- 
ment to  each  surgeon.  The  present  edition,  while 
it  has  the  same  features  peculiar  to  the  work  at 
first,  embodies  all  recent  discoveries  in  surgery, 
and  is  fully  up  to  the  times.  Cincinnati  Medical 
News,  September,  1887. 


BALL,  CHARLES  B.,  M.  Ch.,  JDub.,  F.  R.  C.  S.  E., 

Surgeon  and  Teacher  at  Sir  P.  Dun's  Hospital,  Dublin. 

Diseases  of  the  Rectum  and  Anus.  In  one  12mo.  volume  of  417  pages, 
with  54  engravings  and  4  colored  plates.  Cloth,  $2.25.  Just  ready.  See  Series  of  Clinical 
Manuals,  page  4. 


It  is  a  pleasure  to  read  an  exhaustive  and  well- 
arranged  book,  such  as  the  one  before  us.  It 
covers  all  the  ground,  and  yet  is  written  in  a  terse 
and  concise  style  that  makes  it  exceedingly  good 
reading.  The  work  is  far  in  advance  of  the  ordi- 
nary text-book  on  this  specialty.  It  is  very  com- 
plete, and  the  matter  is  all  of  practical  importance 
and  well  arranged.  The  writer  has  done  for  rectal 
surgery  what  Treves  in  the  companion  volume 


has  done  for  intestinal  obstruction,  and  both 
works  are  alike  creditable. — N.  Y.  Medical  Journal, 
Jan.  28,  1888. 

A  capital  book  in  a  capital  series  of  clinical 
manuals.  Thoroughly  practical,  it  is  both  compre- 
hensive and  condensed  and  the  possessor  of  it  will 
find  but  little  use  for  any  more  extended  work  on 
the  subject.  Mr.  Ball  is  a  most  sound  surgeon.— 
The  Medical  News,  Feb.  4, 1888. 


GIBNEY,  V.  P.,  M.  D., 

Surgeon  to  the  Orthopaedic  Hospital,  New  York,  etc. 
Orthopaedic  Surgery.  For  the  use  of  Practitioners  and  Students.  In  one  hand- 
ccine  octavo  volume,  profusely  illustrated.  Preparing. 


ROBERTS,  J.  B.,  M.  J).,  and  MORTON,  T.  S.  K„  M.  J)., 

Professor  of  Anatomy  and  Surgery  in  the  Adjunct  Professor  of  Operative  Surgery  in  the 

Philadelphia[Polyclinic.  Philadelphia  Polyclinic. 

The  Principles  and  Practice  of  Modern  Surgery.  For  the  use  of  Students 
and  Practitioners  of  Medicine  and  Surgery.  In  one  very  handsome  octavo  volume  of  about 
500  pages,  with  many  illustrations.  Preparing. 
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EBICHSEN,  JOHN  E.,  F.  B.  S.,  F.  B.  C.  8., 

Professor  of  Surgery  in  University  College,  London,  etc. 
The  Science  and  Art  of  Surgery ;  Being  a  Treatise  on  Surgical  Injuries,  Dis- 
eases and  Operations.    From  the  eighth  and  enlarged  English  edition.   In  two  large  and 
beautiful  octavo  volumes  of  2316  pages,  illustrated  with  984  engravings  on  wood. 
Cloth,  $9;  leather,  raised  bands,  $11. 

We  have  always  regarded  "The  Science  and 
Art  of  8urgery"  as  one  of  the  best  surgical  text- 
books  in  the  Englisn  language,  and  this  eighth 
edition  only  confirms  our  previous  opinion.  We 
take  great  pleasure  in  cordially  commending  it  to 
our  readers. —  1  ie  Medical  News,  April  11, 1885. 

For  many  years  this  classic  work  has  been 
made  by  preference  of  teachers  the  principal 
text-book  on  surgery  for  medical  students,  while 
through  translations  into  the  leading  continental 
languages  it  may  be  said  to  guide  the  surgical 
teachings  of  the  civilized  world.  No  excellence 
of  the  former  edition  has  been  dropped  and  no 
discovery,  device  or  improvement  which  has 


marked  the  progress  of  surgery  during  the  last 
decade  has  been  omitted.  The  illustrations  are 
many  and  executed  in  the  highest  style  of  art. 
— Louisville  Medical  News,  Feb.  14, 1885. 

We  cannot  speak  too  highly  of  this  excellent 
work.  It  represents  the  most  advanced  and  settled 
views  in  regard  to  the  science  of  surgery,  and  will 
ever  be  found  a  faithful  guide  and  counsellor  in 
practice. — Canada  Lancet,  May,  1885. 

It  appears  simultaneously  in  England,  America, 
Spain  and  Italy,  and  is  too  well  known  as  a  safe 
guide  and  familiar  friend  to  need  further  com- 
ment.— New  York  Medical  Journal,  March  28, 1885. 


BRYANT,  THOMA8,  F,  B.  C.  8., 

Surgeon  and  Lecturer  on  Surgery  at  Guy's  Hospital,  London. 
The  Practice  Of  Surgery.    Fourth  American  from  the  fourth  and  revised  Eng- 
lish edition.    In  one  large  and  very  handsome  imperial  octavo  volume  of  1040  pages,  with 
727  illustrations.    Cloth,  $6.50;  leather,  $7.50. 


The  fourth  edition  of  this  work  is  fully  abreast 
of  the  times.  The  author  handles  his  subjects 
with  that  degree  of  judgment  and  skill  which  is 
attained  by  years  of  patient  toil  and  varied  ex- 
perience. The  present  edition  is  a  thorough  re- 
vision of  those  which  preceded  it,  with  much  new 
matter  added.  His  diction  is  so  graceful  and 
logical,  and  his  explanations  are  so  lucid,  as  to 
place  the  work  among  the  highest  order  of  text- 
books for  the  medical  student.  Almost  every 
topic  in  surgery  is  presented  in  such  a  form  as  to 


enable  the  busy  practitioner  to  review  any  subject 
in  every-day  practice  in  a  short  time.  No  time  is 
lost  with  useless  theories  or  superfluous  verbiage. 
In  short,  the  work  is  eminently  clear,  logical  and 
practical. — Chicago  Medical  Journal  and  Examiner, 
April,  1886. 

This  book  is  essentially  what  it  purports  to  be, 
viz.:  a  manual  for  the  practice  of  surgery.  It  is 
peculiarly  wel'  fitted  for  the  student  or  busy  general 
practitioner.—  The  Medical  News,  August  15,  1885. 


TBEVE8,  FBEJDEBICK,  F.  B.  C.  8., 

Hunterian  Professor  at  the  Royal  College  of  Surgeons  of  England. 
A  Manual  of  Surgery.  ^  In  Treatises  by  Various  Authors.    In  three  12mo. 
volumes,  containing  1866  pages,  with  213  engravings.    Price  per  volume,  cloth,  $2.  See 
Students'  Series  of  Manuals,  page  4. 


We  have  here  the  opinions  of  thirty-three 
authors,  in  an  encyclopaedic  form  for  easy  and 
ready  reference.  The  three  volumes  embrace 
every  variety  of  surgical  affections  likely  to  be 
met  with,  the  paragraphs  are  short  and  pithy,  and 


the  salient  points  and  the  beginnings  of  new  sub- 
jects are  always  printed  in  extra-heavy  type,  so 
that  a  person  may  find  whatever  information  he 
may  be  in  need  of  at  a  moment's  glance. — Cin- 
cinnati Lancet-Clinic,  August  21, 1886. 


MAB8H,  HOW  AMD,  F.  B.  C.  8., 

Senior  Assistant  Surgeon  to  and  Lecturer  on  Anatomy  at  SL  Bartholomew's  Hospital,  London. 
Diseases  of  the  Joints.    In  one  12mo.  volume  of  468  pages,  with  64  woodcuts 
and  a  colored  plate.   Cloth,  $2.00.   See  Series  of  Clinical  Manuals,  page  4. 

BUT  LIN,  HE  JVM  Y  T,,  F.  B.  C.  8., 

Assistant  Surgeon  to  St.  Bartholomew's  Hospital,  London. 

Diseases  of  the  Tongue.  In  one  12mo.  volume  of  456  pages,  with  8  colored 
plates  and  3  woodcuts.    Cloth,  $3.50.    See  Series  of  Clinical  Manuals,  .page  4. 


The  language  of  the  text  Is  clear  and  concise 
The  author  has  aimed  to  state  facts  rather  than  to 
express  opinions,  and  has  compressed  within  the 
compass  of  this  small  volume  the  pathology,  etiol- 
ogy, etc.,  of  diseases  of  the  tongue  that  are  incon- 


veniently scattered  through  general  works  on  sur- 
gery and  the  practice  of  medicine.  The  physician 
and  surgeon  will  appreciate  its  value  as  an  aid  and 
guide.— Physician  and  Surgeon,  Sept.  1886. 


TBEVE8,  FBEDEBICK,  F.  B.  C.  8., 

Surgeon  to  and  Lecturer  on  Surgery  at  the  London  Hospital. 

Intestinal  Obstruction.   In  one  pocket-size  12mo.  volume  of  522  pages,  with  60 


illustrations.  Limp  cloth,  blue  edges,  $2.00 

A  standard  work  on  a  subject  that  has  not  been 
go  comprehensively  treated  by  any  contemporary 
English  writer.  Its  completeness  renders  a  full 
review  difficult,  since  every  chapter  deserves  mi- 
nute attention,  and  it  is  impossible  to  do  thorough 


See  Series  of  Clinical  Manuals,  page  4. 
justice  to  the  author  in  a  few  paragraphs.  Intes- 
tinal Obstruction  is  a  work  that  will  prove  of 
equal  value  to  the  practitioner,  the  student,  the 
pathologist,  the  physician  and  the  operating  sur- 
geon.— British  Medical  Journal,  Jan.  31, 1885. 


GOULD,  A.  FEABCE,  M.  8.,  M.  B.,  F.  B.  C.  8., 

Assistant  Surgeon  to  Middlesex  Hospital. 

Elements  of  Surgical  Diagnosis.  In  one  pocket-size  12mo.  volume  of  589 
pages.    Cloth,  $2.00.    See  Students'  Series  of  Manuals,  page  4. 

PIRRIE'S  PRINCIPLES  AND  PRACTICE  OF      one  8vo.  vol.  of  638  pages,  with  340  illustrations. 
SURGERY.    Edited  by  John  Neill,  M.  D.  In      Cloth,  $3.75. 

one8vo.  vol.  of  784  pp.  with  316  illus.  Cloth,  $3.75.   MILLER'S  PRACTICE  OF  SURGERY.  Fourth 
MILLER'S  PRINCIPLES  OF  SURGERY.  Fourth      and  revised  American  edition.  In  one  large  8vo. 
American  from  the  third  Edinburgh  edition.  In     vol.  of  682  pp.,  with  364  illustrations.  Cloth,f3.75. 
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SMITH,  STEPHEN,  M.  D., 

Professor  of  Clinical  Surgery  in  the  University  of  the  City  of  New  York. 

The  Principles  ana  Practice  of  Operative  Surgery.  New  (second)  and 
thoroughly  revised  edition.  In  one  very  handsome  octavo  volume  of  892  pages,  with 
1005  illustrations.    Cloth,  $4.00;  leather,  $5.00. 


This  excellent  and  very  valuable  book  is  one  of 
the  most  satisfactory  works  on  modern  operative 
surgery  yet  published.  Its  author  and  publisher 
have  spared  no  pains  to  make  it  as  far  as  possible 
an  ideal,  and  their  efforts  have  given  it  a  position 
prominent  among  the  recent  works  in  this  depart- 
ment of  surgery.  The  book  is  a  compendium  for 
the  modern  surgeon.  The  present,  the  only  revised 
edition  since  1879,  presents  many  changes  from 
the  original  manual.  The  volume  is  much  en- 
larged, and  the  text  has  been  thoroughly  revised, 
so  as  to  give  the  most  improved  methods  in  asep- 


tic surgery,  and  the  latest  instruments  known  for 
operative  work.  Itcan  be  truly  said  that  as  a  hand- 
book for  the  student,  a  companion  forthe  surgeon, 
and  even  as  a  book  of  reference  for  the  physician 
not  especially  engaged  in  the  practice  or  surgery, 
this  volume  will  long  hold  a  most  conspicuous 
place,  and  seldom  will  its  readers,  no  matter  how 
unusual  the  subject, consult  its  pages  in  vain.  Its 
compact  form,  excellent  print,  numerous  illustra- 
tions, and  especially  its  decidedly  practical  char- 
acter, all  cornbine  to  commend  it.— Boston  Medical 
and  Surgical  Journal,  May  10,  1888. 


HOLMES,  TIMOTHY,  M.  A., 

Surgeon  and  Lecturer  on  Surgery  at  St.  George's  Hospital,  London. 

A  Treatise  on  Surgery ;  Its  Principles  and  Practice.   New  American 

from  the  fifth  English  edition,  edited  by  T.  Pickering  Pick,  F.  E.  C.  S.,  Surgeon  and 
Lecturer  on  Surgery  at  St.  George's  Hospital,  London.  In  one  octavo  volume  of  997 
pages,  with  428  illustrations.    Cloth,  $6 ;  leather,  $7.    Just  ready. 

To  the  younger  members  of  the  profession  and  for  the  general  practitioner,  teaching  those  things 
toothers  not  acquainted  with  the  book  and  its  that  are  necessary  to  be  known  for  the  successful 
merits,  we  take  pleasure  in  recommending  it  as  a  prosecution  of  the  physician's  career,  imparting 
surgery  complete,  thorough,  well- written,  fully  nothing  that  in  our  present  knowledge  is  consid- 
illustrated,  modern,  a  work  sufficiently  volumi-  ered  unsafe,  unscientific  or  inexpedient.— Pacific 
nous  for  the  surgeon  specialist,  adequately  concise   Medical  Journal,  July,  1889. 


HOLMES,  TIMOTHY,  M.  A., 

Surgeon  and  Lecturer  on  Surgery  at  St.  George's  Hospital,  London. 

A  System  of  Surgery ;  Theoretical  and  Practical.  IN  TREATISES  BY 
VARIOUS  AUTHORS.  American  edition,  thoroughly  revised  and  re-edited 
by  John  H.  Packard,  M.  D.,  Surgeon  to  the  Episcopal  and  St.  Joseph's  Hospitals, 
Philadelphia,  assisted  by  a  corps  of  thirty-three  of  the  most  eminent  American  surgeons. 
In  three  large  imperial  octavo  volumes  containing  3137  double-columned  pages,  with 
979  illustrations  on  wood  and  13  lithographic  plates,  beautifully  colored.  Price  per 
set,  cloth,  $18.00;  leather,  $21.00.   Sold  only  by  subscription. 

STIMSON,  LEWIS  A.,  B.  A.,  M.  D., 

Surgeon  to  the  Presbyterian  and  Bellevue  Hospitals,  Professor  of  Clinical  Surgery  in  the  Medical 
Faculty  of  Univ.  of  City  of  N.  Y.,  Corresponding  Member  of  the  Societe  de  Vhirurgie  of  Paris. 

A  Manual  of  Operative  Surgery.  New  (second)  edition.  In  one  very  hand- 
some royal  12mo.  volume  of  503  pages,  with  342  illustrations.   Cloth,  $2.50 


There  is  always  room  for  a  good  book,  so  that 
while  many  works  on  operative  surgery  must  be 
considered  superfluous,  that  of  Dr.  Stimson  has 
held  its  own.  The  author  knows  the  difficult  art 
of  condensation.  Thus  the  manual  serves  as  a 
work  of  reference,  and  at  the  same  time  as  a 
handy  guide.  It  teaches  what  it  professes,  the 
steps  or  operations.  In  this  edition  Dr.  Stimson 
has  sought  to  indicate  the  changes  that  have  been 


effected  in  operative  methods  and  procedures  by 
the  antiseptic  system,  and  has  added  an  account 
of  many  new  operations  and  variations  in  the 
steps  or  older  operations.  We  do  not  desire  to 
extol  this  manual  above  many  excellent  standard 
British  publications  of  the  same  class,  still  we  be- 
lieve that  it  contains  much  that  is  worthy  of  imi- 
tation.— British  Medical  Journal,  Jan.  22,  1887. 


By  the  same  Author. 
A  Treatise  on  Fractures  and  Dislocations.   In  two  handsome  octavo  vol- 
umes.  Vol.  I.,  Fractures,  582  pages,  360  beautiful  illustrations.   Vol.  II.,  Disloca- 
tions, 540  pages,  with  163  illustrations.    Complete  work  just  ready,  cloth,  $5.50 ;  leather, 
$7.50.    Either  volume  separately,  cloth,  $3.00;  leather,  $4.00. 


The  appearance  of  the  second  volume  marks  the 
completion  of  the  author's  original  plan  of  prepar- 
ing a  work  which  should  present  in  the  fullest 
manner  all  that  is  known  on  the  cognate  subjects 
of  Fractures  and  Dislocations.  The  volume  on 
Fractures  assumed  at  once  the  position  of  authority 
on  the  subject,  and  its  companion  on  Dislocations 
will  no  doubt  be  similarly  received.  The  closing 
volume  of  Dr.  Stimson's  work  exhibits  the  surgery 


of  Dislocations  as  it  is  taught  and  practised  by  the 
most  eminent  surgeons  of  the  present  time.  Con- 
taining the  results  of  such  extended  researches  It 
must  for  a  long  time  be  regarded  as  an  authority 
on  all  subjects  pertaining  to  dislocations.  Every 
practitioner  of  surgery  will  feel  it  incumbent  on 
him  to  have  it  for  constant  reference.— Cincinnati 
Medical  News,  May,  1888. 


HAMILTON,  FRANK  H.,  M.  D.,  LL.  I)., 

Surgeon  to  Bellevue  Hospital,  New  York. 

A  Practical  Treatise  on  Fractures  and  Dislocations.  Seventh  edition 
thoroughly  revised  and  much  improved.  In  one  very  handsome  octavo  volume  of  998 
pages,  with  379  illustrations.    Cloth,  $5.50 ;  leather,  $6.50. 


This  book  is  without  a  rival  in  any  language.  It 
if  essentially  a  practical  treatise,  and  it  gathers 
within  its  covers  almost  everything  valuable  that 
has  been  written  about  fractures  and  dislocations. 
The  principles  and  methods  of  treatment  are  very 


fully  given.  The  book  is  so  wall  known  that  it  does 
not  require  any  lengthened  review.  We  can  only 
say  that  it  is  still  unapproached  as  a  treatise.— 
The  Dublin  Journal  of  Medical  Science,  Feb.  1886. 


PICK,  T.  PICKERING,  F,  R.  C.  S., 

Surgeon  to  and  Lecturer  on  Surgery  at  St.  George's  Hospital,  London. 

Fractures  and  Dislocations.  In  one  12mo.  volume  of  530  pages, 
illustrations.    Limp  cloth,  $2.00.    See  Series  of  Clinical  Manuals,  page  4. 
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BURNETT,  CHARLES  H.,  A.  M.,  M.  J)., 

Professor  of  Otology  in  the  Philadelphia  Polyclinic;  President  of  the  American  Otological  Society. 

The  Ear,  Its  Anatomy,  Physiology  and  Diseases.  A  Practical  Treatise 
for  the  use  of  Medical  Students  and  Practitioners.  Second  edition.  In  one  handsome 
octavo  volume  of  580  pages,  with  107  illustrations.  Cloth,  $4.00 ;  leather,  $5.00.  . 

We  note  with  pleasure  the  appearance  of  a  second 
edition  of  this  valuable  work.  When  it  first  came 
out  it  was  accepted  by  the  profession  as  one  of 


the  standard  works  on  modern  aural  surgery  in 
the  English  language;  and  in  his  second  edition 
Dr.  Burnett  has  fully  maintained  his  reputation, 
for  the  book  is  replete  with  valuable  information 
and  suggestions.   The  revision  has  been  carefully 


carried  out,  and  much  new  matter  added.  Dr. 
Burnett's  work  must  be  regarded  as  a  very  valua- 
ble contribution  to  aural  surgery,  not  only  on 
account  of  its  comprehensiveness,  but  because  it 
contains  the  results  of  the  careful  personal  observa- 
tion and  experience  of  this  eminent  aural  surgeon. 
— London  Lancet,  Feb.  21,  1885. 


BOLITZER,  ADAM, 

Imperial  Royal  Prof,  of  Aural  Therap.  in  the  Univ.  of  Vienna. 

A  Text-Book  of  the  Ear  and  its  Diseases.  Translated,  at  the  Author's  re- 
quest, by  James  Patterson  Cassells,  M.  D.,  M.  R.  C.  S.  In  one  handsome  octavo  vol- 
ume of  800  pages,  with  257  original  illustrations.   Cloth,  $5.50. 

The  whole  work  can  be  recommended  as  a  reli-  I  the  practitioner  in  his  treatment.— Boston  Medical 
able  guide  to  the  student,  and  an  efficient  aid  to  |  and  Surgical  Journal,  June  7, 1883. 

BERRY,  GEORGE  A.,  M.  B.,  F.  R.  C.  S.,  E., 

Ophthalmic  Surgeon,  Edinburgh  Royal  Infirmary. 
Diseases  of  the  Eye.  A  Practical  Treatise  for  Students  of  Ophthalmology.  In 
one  octavo  volume  of  683  pages,  with  144  illustrations,  many  of  which  are  beautifully 
colored.    Just  ready. 

J  VEER,  HENRY  E.,  F.  R.  C.  S., 

Senior  Ass't  Surgeon,  Royal  Westminster  Ophthalmic  Hosp. ;  late  Clinical  AssH,  Moorfields,  London. 

A  Handbook  of  Ophthalmic  Science  and  Practice.  In  one  handsome 
octavo  volume  of  460  pages,  with  125  woodcuts,  27  colored  plates,  selections  from  the 
Test-types  of  Jaeger  and  Snellen,  and  Holmgren's  Color-blindness  Test.  Cloth,  $4.50 : 
leather,  $5.50. 


It  presents  to  the  student  concise  descriptions 
and  typical  illustrations  of  all  important  eye  affec- 
tions, placed  in  juxtaposition,  so  as  to  be  grasped 
at  a  glance.  Beyond  a  doubt  it  is  the  best  illus- 
trated handbook  of  ophthalmic  science  which  has 
ever  appeared.   Then,  what  is  still  better,  these 


illustrations  are  nearly  all  original.  We  have  ex- 
amined this  entire  work  with  great  care,  and  it 
represents  the  commonly  accepted  views  of  ad- 
vanced ophthalmologists.  We  can  most  heartily 
commend  this  book  to  all  medical  students,  prac- 
titioners and  specialists. — Detroit  Lancet,  Jan.  '85. 


NETTLESHIF,  EDWARD,  F.  R.  C.  S., 

Ophthalmic  Surg,  and  Lect.  on  Ophth.  Surg,  at  St.  Thomas'  Hospital,  London. 

The  Student's  Guide  to  Diseases  of  the  Eye.  New  (third)  edition,  thor- 
oughly revised.  With  a  chapter  on  the  Detection  of  Color-Blindness,  by  William 
Thomson,  M.  D.,  Professor  of  Ophthalmology  in  the  Jefferson  Medical  College.  In  one 
12mo.  volume  of  479  pages,  with  164  illust.,  test-types  and  formulae.  Cloth,  $2. 

The  extent  of  the  sale  of  this  now  accepted 
authority  has  conclusively  shown  that  its  claim  for 
favor  was  not  an  imaginary  one.  The  introductory 
chapter  on  optical  outlines  is  a  wonderfully  clear 
statement  of  the  principles  involved.  The  writer's 
decision  of  character  has  fully  impressed  his  pro- 

thi 


duction,  and  this  is  nowhere  more  apparent  than 


in  the  chapter  devoted  to  operations.  A  very 
important  partof  the  work  to  general  practitioners 
is  that  embraced  m  the  consideration  of  eye  dis- 
eases in  relation  to  general  diseases  and  condi- 
tions. The  arrangement  of  the  remedies  employed 
into  a  formulary  is  adopted,  and  it  contains  much 
useful  knowledge. — South.  Practitioner,  Dec.  1887. 


NORRIS,  WM.  F.,  M.  D.,  and  OLIVER,  CHAS.  A.,  M.  D. 

Clin.  Prof,  of  Ophthalmology  in  Univ.  of  Pa. 
A  Text-Book  of  Ophthalmology.    In  one  octavo  volume  of  about  500  pages, 
with  illustrations.  Preparing. 

CARTER,  R.  BRUDENELL,  &  FROST,  W.ADAMS, 

F.  R,  C*  S;  F»  R»  C»  S», 

Ophthalmic  Surgeon  to  and  Lecturer  on  Oph-  Assistant  Ophthalmic  Surgeon  to  and  Joint 

thalmic  Surgery  at   St.  George's  Hospital,  Lecturer  on  Ophthalmic  Surgery  at  St. 

London.  *  George's  Hospital,  London. 

Ophthalmic  Surgery.  In  one  12mo.  volume  of  559  pages,  with  91  woodcuts, 
color  blindness  test,  test-types  and  dots  and  appendix  of  formulae.  Cloth,  $2.25.  See 
Series  of  Clinical  Manuals,  page  4. 

BROWNE,  EDGAR  A., 

Surgeon  to  the  Liverpool  Eye  and  Ear  Infirmary  and  to  the  Dispensary  for  Skin  Diseases. 

How  to  Use  the  Ophthalmoscope.  Being  Elementary  Instructions  in  Oph- 
thalmoscopy, arranged  for  the  use  of  Students.  In  one  small  royal  12mo.  volume  of  116 
pages,  with  35  illustrations.   Cloth,  $1.00. 


LAURENCE  AND  MOON'S  HANDY  BOOK  OF 
OPHTHALMIC  SURGERY,  for  the  use  of  Prac- 
titioners. Second  edition.  In  one  octavo  vol- 
ume of  227  pages,  with  65  illus.   Cloth,  $2.75. 


LAWSON  ON  INJURIES  TO  THE  EYE,  ORBIT 
AND  EYELIDS :  Their  Immediate  and  Remote 
Effects.   8  vo.,  404  pp.,  92  illus.   Cloth,  $3.50. 

WELLS  ON  THE  EYE.  New  edition.  Preparing. 
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ROBERTS,  WILLIAM,  M.  I>., 

Lecturer  on  Medicine  in  the  Manchester  School  of  Medicine,  etc 

A  Practical  Treatise  on  Urinary  and  Renal  Diseases,  including  Uri- 
nary Deposits.  Fourth  American  from  the  fourth  London  edition.  In  one  hand- 
some octavo  volume  of  609  pages,  with  81  illustrations.    Cloth,  $3.50. 


It  may  be  said  to  be  the  best  book  in  print  on  the 
subject  of  which  it  treats. — The  American  Journal 
of  the  Medical  Sciences,  Jan.  1886. 

The  peculiar  value  and  finish  of  the  book  are  in 
a  measure  derived  from  its  resolute  maintenance 
of  a  clinical  and  practical  character.  It  is  an  un- 
rivalled exposition  of  everything  which  relates 
directly  or  indirectly  to  the  diagnosis,  prognosis 
and  treatment  of  urinary  diseases,  and  possesses 
a  completeness  not  found  elsewhere  in  our  lan- 


guage in  its  account  of  the  different  affections. — 
The  Manchester  Medical  Chronicle,  July,  1885. 

The  value  of  this  treatise  as  a  guidebook  to  the 
physician  in  daily  practice  can  hardly  be  over- 
estimated. That  it  is  fully  up  to  the  level  of  our 
present  knowledge  is  a  fact  reflecting  great  credit 
upon  Dr.  Roberts,  who  has  a  wide  reputation  as  a 
busy  practitioner.—  The  Medical  Record,  July  31, 
1886. 


FURDY,  CHARLES  W.,  M.  D.,  Chicago. 

Bright's  Disease  and  Allied  Affections  of  the  Kidneys.  In  one  octavo 
volume  of  288  pages,  with  illustrations.    Cloth,  $2. 

'  short  space  the  theories,  facts  and  treatments,  and 
going  more  fully  into  their  later  developments. 
On  treatment  the  writer  is  particularly  strong, 
steering  clear  of  generalities,  and  seldom  omit- 
ting, what  text-books  usually  do,  the  unimportant 
items  which  are  all  important  to  thegeneral  prac- 
titioner.— The  Manchester  Medical  Chronicle,  Oct. 
1886. 


The  object  of  this  work  is  to  "furnish  a  system^ 
atic,  practical  and  concise  description  of  the 
pathology  and  treatment  of  the  chief  organic 
diseases  of  the  kidney  associated  with  albuminu- 
ria, which  shall  represent  the  most  recent  ad- 
vances in  our  knowledge  on  these  subjects ; "  and 
this  definition  of  the  object  is  a  fair  description  of 
the  book.   The  work  is  a  useful  one,  giving  in  a 


MORRIS,  HENRY,  M.  B.,  F.  R.  C.  S., 

Surgeon  to  and  Lecturer  on  Surgery  at  Middlesex  Hospital,  London. 

Surgical  Diseases  of  the  Kidney.  In  one  12mo.  volume  of  554  pages,  with  40 
woodcuts,  and  6  colored  plates.  Limp  cloth,  $2.25.   See  Series  of  Clinical  Manuals,  page  4. 


In  this  manual  we  have  a  distinct  addition  to 
surgical  literature,  which  gives  information  not 
elsewhere  to  be  met  with  in  a  single  work.  Such 
a  book  was  distinctly  required,  and  Mr.  Morris 
has  very  diligently  and  ably  performed  the  task 


he  took  in  hand.  It  is  a  full  and  trustworthy 
book  of  reference,  both  for  students  and  prac- 
titioners in  search  of  guidance.  The  illustrations 
in  the  text  and  the  chromo-lithographs  are  beau- 
tifully executed.— The  London  Lancet,  Feb.  26, 1886. 


See  Series 


LUCAS,  CLEMENT,  M.  B.,  B.  S.,  F.  R.  C.  S., 

Senior  Assistant  Surgeon  to  Guy's  Hospital,  London. 

Diseases  of  the  Urethra.    In  one  12mo.  volume.  Preparing, 
of  Clinical  Manuals,  page  4. 

THOMPSON,  SIR  HENRY, 

Surgeon  and  Professor  of  Clinical  Surgery  to  University  College  Hospital,  London. 

Lectures  on  Diseases  of  the  Urinary  Organs.  Second  American  from  the 
third  English  edition.   In  one  8vo.  volume  of  203  pp.,  with  25  illustrations.   Cloth,  $2.25. 

By  the  Same  Author. 
On  the  Pathology  and  Treatment  of  Stricture  of  the  Urethra  and 
Urinary  Fistulae.   From  the  third  English  edition.   In  one  octavo  volume  of  359 
pages,  with  47  cuts  and  3  plates.   Cloth,  $3.50. 

THE  AMERICAN  SYSTEM  OF  DENTISTRY. 

In  Treatises  by  Various  Authors.  Edited  by  Wilbub  F.  Litch,  M.  D., 
D.  D.  S.,  Professor  of  Prosthetic  Dentistry,  Materia  Medica  and  Therapeutics  in  the 
Pennsylvania  College  of  Dentgl  Surgery.  In  three  very  handsome  octavo  volumes  con- 
taining 3160  pages,  with  1863  illustrations  and  9  full  page  plates.  Per  volume,  cloth,  $6 ; 
leather,  $7 ;  half  Morocco,  gilt  top,  $8.  The  complete  work  is  now  ready.  For  sale  by 
subscription  only. 


As  an  encyclopaedia  of  Dentistry  it  has  no  su- 
perior. It  should  form  a  part  of  every  dentist's 
library,  as  the  information  it  contains  is  of  the 

freatest  value  to  all  engaged  in  the  practice  of 
entistry. — American  Jour.  Dent.  Sci.,  Sept.  1886. 
A  grand  system,  big  enough  and  good  enough 
and  handsome  enough  for  a  monument  (which 


doubtless  it  is),  to  mark  an  epoch  in  the  history  of 
dentistry.  Dentists  will  be  satisfied  with  it  and 
proud  of  it — they  must.  It  is  sure  to  be  precisely 
what  the  student  needs  to  put  him  and  keep  him 
in  the  right  track,  while  the  profession  at  large 
will  receive  incalculable  benefit  from  it. — Odonto- 
graphy Journal,  Jan.  1887. 


COLEMAN,  A.,  L.  R.  C.  F.,  F.  R.  C.  S.,  Exam.  L.  D.  S., 

Senior  Dent.  S'#*g.  and  Lect.  on  Dent.  Surg,  at  St.  Bartholomew's  Hosp.  and  the  Dent.  Hosp.,  London. 

A  Manual  of  Dental  Surgery  and  Pathology.  Thoroughly  revised  and 
adapted  to  the  use  of  American  Students,  by  Thomas  C.  SteTjTjWAGEn,  M.  A.,  M.  D., 
D.  D.  S.,  Prof,  of  Physiology  in  the  Philadelphia  Dental  College.  In  one  handsome  octavo 
volume  of  412  pages,  with  331  illustrations.    Cloth,  $3.25. 

It  should  be  in  the  possession  of  every  practi- ' 
tioner  in  this  country.  The  part  devoted  to  first 
and  second  dentition  and  irregularities  in  the  per- 
manent teeth  is  fully  worth  the  price.  In  fact, 
price  should  not  be  considered  in  purchasing  such 
a  work.  If  the  money  put  into  some  of  our  so- 
called  standard  text-books  could  be  converted  into 
such  publications  as  this,  much  good  would  result. 
—Southern  Dental  Journal,  May,  1882. 


The  author  brings  to  his  task  a  large  experience 
acquired  under  the  most  favorable  circumstances. 
There  have  been  added  to  the  volume  a  hundred 
pages  by  the  American  editor,  embodying  the 
views  of  the  leading  home  teachers  in  dental  sur- 
gery. The  work,  therefore,  may  be  regarded  as 
strictly  abreast  of  the  times,  and  as  a  very  high 
authority  on  the  subjects  of  which  it  treats.— 
American  Practitioner,  July,  1882. 


BASHAM   ON  RENAL  DISEASES:  A  Clinical 
Guide  to  their  Diagnosis  and  Treatment  In 


one  12m  o.  vol.  of  304  pages,  with  21  illustrations. 

Cloth,  «2.00. 
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GBOSS,  SAMUEL  W.,  A.  M.,  M.  I).,  LL.  I)., 

Professor  of  the  Principles  of  Surgery  and  of  Clinical  Surgery  in  the  Jefferson  Medical  College  of  Phila. 

A  Practical  Treatise  on  Impotence,  Sterility,  and  Allied  Disorders 
of  the  Male  Sexual  Organs.  New  (third)  edition,  thoroughly  revised.  In  one  very 
handsome  octavo  volume  of  163  pages,  with  16  illustrations.    Cloth,  $1.50. 

It  mu9t  be  gratifying  to  both,  author  and  pub- 
lishers that  large  first  and  second  editions  of  this 
little  work  were  so  soon  exhausted,  while  the  fact 


that  it  has  been  translated  into  Russian  may  indi 
cate  that  it  filled  a  void  even  in  foreign  literature. 
His  is  a  careful  and  physiological  study  of  the 
sexual  act,  so  far  as  concerns  the  male,  and  all 
his  conclusions  are  scientifically  reached.  The 
book  has  a  place  by  itself  in  our  literature,  and 
furnishes  a  large  fund  of  information  concerning 
important  matters  that  are  too  often  passed  over 
in  silence.— The  Medical  Press,  June,  1887. 


This  now  classical  work  on  the  subject  of  impo- 
tence and  sterility  in  the  male  needs  no  extended 
review,  for  it  is  already  well  known  to  the  pro- 
fession. Dr.  Gross  ha9  by  his  tireless  labor  done 
more  towards  clearing  up  the  diagnosis  and  treat- 
ment of  these  obscure  cases  than  any  other  Ameri- 
can physician.  The  fact  that  this  book  has  rapidly 
run  through  two  large  editions,  and  that  the  author 
is  now  forced  to  issue  a  third,  is  good  and  sufficient 
evidence  of  its  excellence. — Atlanta  Medical  and 
Surgical  Journal,  April,  1888. 


TAYLOR,  B.  W.,  A.  M.,  M.  I)., 

Surgeon  to  Charity  Hospital,  New  York,  Prof,  of  Venereal  and  Skin  Diseases  in  the  University  of 
Vermont,  Pres.  of  the  Am.  Dermatological  Ass'n. 

The  Pathology  and  Treatment  of  Venereal  Diseases.  Including  the 
results  of  recent  investigations  upon  the  subject.  Being  the  sixth  edition  of  Bumstead 
and  Taylor.  Entirely  rewritten  by  Dr.  Taylor.  Large  and  handsome  8vo.  volume, 
about  900  pages,  with  about  150  engravings,  as  well  as  numerous  chromo-lithographs. 
Preparing. 

A  few  notices  of  the  previous  edition  are  appended. 


It  is  a  spleniid  record  of  honest  labor,  wide 
research,  just  comparison,  careful  scrutiny  and 
original  experience,  which  will  always  be  held  as 
a  high  credit  to  American  medical  literature.  This 
is  not  only  the  best  work  in  the  English  language 
upon  the  subjects  of  which  it  treats,  but  also  one 
which  has  no  equal  in  other  tongues  for  its  clear, 
comprehensive  and  practical  handling  of  its 
themes. — Am.  Jour,  of  the  Med.  Sciences,  Jan,  1884. 

It  is  certainly  the  best  single  treatise  on  vene- 
re'  in  our  own,  and  probably  the  best  in  any  lan- 
guage.— Boston  Med.  and  Surg.  Journal,  April  3, 1884. 

The  character  of  this  standard  work  is  so  well 


known  that  it  would  be  superfluous  here  to  pass  in 
review  its  general  or  special  points  of  excellence. 
The  verdict  of  the  profession  has  been  passed;  it 
has  been  accepted  as  the  most  thorough  and  com- 
plete exposition  of  the  pathology  and  treatment  of 
venereal  diseases  in  the  language.  Admirable  as  a 
model  of  clear  description,  an  exponent  of  sound 
pathological  doctrine,  and  a  guide  for  rational  and 
successful  treatment,  itis  an  ornament  to  the  medi- 
cal literature  of  this  country.  The  additions  made 
to  the  present  edition  are  eminently  judicious 
from  the  standpoint  of  practical  utility. — Journalof 
Cutaneous  and  Venereal  Diseases,  Jan.  1884. 


COBNIL,  V., 

Professor  to  the  Faculty  of  Medicine  of  Paris,  and  Physician  to  the  Lourcine  Hospital. 

Syphilis,  its  Morbid  Anatomy,  Diagnosis  and  Treatment.  Specially 
revised  by  the  Author,  and  translated  with  notes  and  additions  by  J.  Henry  C.  Simes, 
M.  D.,  Demonstrator  of  Pathological  Histology  in  the  University  of  Pennsylvania,  and 
J.  William  White,  M.  D.,  Lecturer  on  Venereal  Diseases  and  Demonstrator  of  Surgery 
in  the  University  of  Pennsylvania.  In  one  handsome  octavo  volume  of  461  pages,  with 
84  very  beautiful  illustrations.  Cloth,  $3.75. 
The  anatomy,  the  histology,  the  pathology  and 


the  clinical  features  of  syphilis  are  represented  m 
this  work  in  their  best,  most  practical  and  most 
instructive  form,  and  no  one  will  rise  from  its 


perusal  without  the  feeling  that  his  grasp  of  the 
wide  and  important  subject  on  which  it  treats  is 
a  stronger  and  surer  one. — The  London  Practi- 
tioner, Jan.  1882. 


HUTCHINSON,  JONATHAN,  F.  It.  S.,  F.  B.  C.  S., 

Consulting  Surgeon  to  the  London  Hospital. 
Syphilis.    In  one  12mo.  volume  of  542  pages,  with  8  chromo-lithographs. 
$2.25.    See  Series  of  Clinical  Manuals,  page  4. 

Those  who  have  seen  most  of  the  disease  and 
those  who  have  felt  the  real  difficulties  of  diagno- 
sis and  treatment  will  most  highly  appreciate  the 
facts  and  suggestions  which  abound  in  these 
pages.  It  i9  a  worthy  and  valuable  record,  not 
only  of  Mr.  Hutchinson's  very  large  experience 


Cloth, 


and  power  of  observation,  but  of  his  patience  and 
assiduity  in  taking  notes  of  his  cases  and  keep- 
ing them  in  a  form  available  for  such  excellent 
use  as  he  has  put  them  to  in  this  volume. — London 
Medical  Record,  Nov.  12,  1887. 


GROSS,  S.  D.,  M.  H.,  LL.  I).,  D.  C.  L„  etc. 

A  Practical  Treatise  on  the  Diseases,  Injuries  and  Malformations 
of  the  Urinary  Bladder,  the  Prostate  Gland  and  the  Urethra.  Third 
edition  thoroughly  revised  by  Samuel  W.  Gross,  M.  D.  In  one  octavo  volume  of  574 
pages,  with  170  illustrations.    Cloth,  $4.50. 

CVLLEBIEB,  A.,  &  BUMSTFAD,  F.  J.,  3t.D.,  LL.JD., 

Surgeon  to  the  Hopital  du  Midi.       Late  Professor  of  Venereal  Diseases  in  the  College  of  Physicians 

and  Surgeons,  Aeio  York. 

An  Atlas  of  Venereal  Diseases.  Translated  and  edited  by  Freeman  J.  Bum- 
BTEAD  M.  D.  In  one  imperial  4to.  volume  of  328  pages,  double-columns,  with  26  plates, 
containing  about  150  figures,  beautifully  colored,  many  of  them  the  size  of  life.  Strongly 
bound  in  cloth,  $17.00.  A  specimen  of  the  plates  and  text  sent  by  mail,  on  receipt  of  25  cts. 

tttt,t,  ON  SYPHILIS  AND  LOCAL  CONTAGIOUS  I  FORMS  OF    LOCAL    DISEASE  AFFECTING 
DISORDERS.  In  one  8vo  vol.  of 479  p.  Cloth,  $3.25.  PRINCIPALLY  THE  ORGANS  OF  GENERA- 
LEE'S  LECTURES  ON  SYPHILIS  AND  SOME  '  TION.   In  one  8vo.  vol.  of  246  pages.   Cloth,  $2.25. 
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TAYLOR,  ROBERT  W.,  A.M.,  M.D., 

Surgeon  to  Charity  Hospital,  New  York,  and  to  the  Department  of  Venereal  and  Skin  Diseases  of 
the  New  York  Hospital. 

A  Clinical  Atlas  of  Venereal  and  Skin  Diseases:  Including  Diagnosis. 
Prognosis  and  Treatment.  In  eight  large  folio  parts,  measuring  14  x  18  inches,  and 
comprising  58  beautifully-colored  plates  with  184  figures,  and  425  pages  of  text  with  85 
engravings.  Complete  work  just  ready.  Price  per  part,  $2.50.  llound  in  one  volume, 
half  Eussia,  $27 ;  half  Turkey  Morocco,  $28.  for  sale  by  subscription  only.  Specimen  plates 
sent  on  receipt  of  10  cents.  A  full  prospectus  sent  to  any  address  on  application. 


This  magnificent  Clinical  Atlas,  we  do  not  hesi- 
tate to  say,  will  be  regarded  as  one  of  the  most 
valuable  and  handsome  contributions  to  the  medi- 
cal literature  of  the  age.  As  its  name  implies,  the 
Clinical  Atlas  is  intended  as  a  working  guide  for 
any  practitioner  who  chooses  to  deal  with  the  wide- 
spread class  of  chronic  diseases  included  in  its 
title.  For  the  adequate  accomplishment  of  its 

fiurpose  such  a  work  must  comprise  pictures,  life- 
ike  in  form  and  color,  of  a  size  as  large  as  is  com- 
patible with  convenience,  together  with  a  descrip- 
tive, clinical  and  didactic  text.  The  entire  litera- 
ture of  the  subjects  has  been  searched  for  its  best 
illustrations,  and  selections  made  with  proper 
permission  of  living  authors.  These  have  been 
complemented  by  numerous  reproductions  from  a 
collection  of  original  paintings  from  life,  gathered 
by  the  author  during  many  years  of  practice.  The 
text  has  been  designed  to  furnish  the  practitioner 
with  clear  and  explicit  directions  for  the  proper 
management  of  his  cases,  and  at  the  same  time  to 
stimulate  the  interest  of  those  who  may  wish  to 
devote  their  life-work  to  these  subjects.  A  full 
statement  of  the  clinical  history,  varying  features, 
etiology,  diagnosis,  and  prognosis  has  therefore 
been  followed  by  definite  and  complete  thera- 
peutical information.  In  their  respective  spheres 
the  author  and  publishers  have  left  nothing  undone 
to  make  the  Clinical  Atlas  a  work  which  will  be 


recognized  as  a  Standard  authority  on  its  subjects. 
The  strong  faith  of  its  publishers  in  the  merit 
and  wide  appreciation  which  they  must  feel 
assured  awaits  the  Clinical  Atlas  at  the  hands  of  a 
discriminating  medical  public  is  evidenced  by 
the  very  moderate  figure  at  which  it  is  supplied,  a 
figure  so  much  below  that  customarily  charged 
for  works  of  this  class  that  only  the  widest  dis- 
semination can  possibly  bring  them  a  fair  return 
for  their  evidently  lavish  outlay. — Southern  Prac- 
titioner, Sept.,  1888. 

Viewing  this  collection  as  a  whole  it  may  be  said 
that  it  is  difficult  to  overestimate  its  clinical  value 
to  the  practitioner  and  diagnostician.  A  careful 
study  of  even  the  smallest  of  these  portraits  of 
disease  will  repay  the  student.  Their  practical 
value  in  teaching  is  exactly  proportioned  to  their 
faithfulness  to  fact.  In  the  important  matters  of 
etiology  and  treatment,  the  author  is  as  lucid  and 
practical  as  might  be  anticipated  from  one  of  his 
experience  andprevious  contributions  to  derma- 
tological  literature.  Dr.  Taylor's  Atlas  is  to  be 
warmly  commended  to  the  expert,  the  general 
practitioner,  and  the  student,  as  an  invaluable  aid 
in  acquiring  a  knowledge  of  the  subjects  illus- 
trated, combining  in  a  high  degree  the  advantages 
of  a  sound  text- book,  with  the  special  assistance 
of  colored  illustrations. —  The  American  Journal  of 
the  Medical  Sciences,  April,  1889. 


HYDE,  J.  NEVTNS,  A.  M.,  M.  J)., 

Professor  of  Dermatology  and  Venereal  Diseases  in  Push  Medical  College,  Chicago. 

A  Practical  Treatise  on  Diseases  of  the  Skin.  For  the  use  of  Students  and 

Practitioners.  New  (second)  edition.  In  one  handsome  octavo  volume  of  676  pages, 
with  2  colored  plates  and  85  beautiful  and  elaborate  illustrations.  Cloth,  $4.50 ;  leather, 
$5.50.    Just  ready.  « 


We  can  heartily  commend  it,  not  only  as  an 
admirable  text-book  for  teacher  and  student,  but 
in  its  clear  and  comprehensive  rules  for  diagnosis, 
its  sound  and  independent  doctrines  in  pathology, 
and  its  minute  and  judicious  directions  for  the 
treatment  of  disease,  as  a  most  satisfactory  and 
complete  practical  guide  for  the  physician. — Ameri- 
can Journal  of  the  Medical  Sciences.  July,  1888. 

A  useful  glossary  descriptive  oi  terms  is  given. 
The  descriptive  portions  of  this  work  are  plain 
and  easily  understood,  and  above  all  are  very 
accurate.  The  therapeutical  part  is  abundantly 
supplied  with  excellent  recommendations.  The 
picture  part  is  well  done.  The  value  of  the  work 
to  practitioners  is  great  because  oi  the  excellence 
of  the  descriptions,  the  suggestiveness  of  the 
advice,  and  the  correctness  of  the  details  and  the 
principles  of  therapeutics  impressed  upon  the 
reader. —  Virginia  Med.  Monthly,  May,  1888. 


The  second  edition  of  his  treatise  is  like  his 
clinical  instruction,  admirably  arranged,  attractive 
in  diction,  and  strikingly  practical  throughout. 
The  chapter  on  general  symptomatology  is  a  model 
in  its  way ;  no  clearer  description  of  the  various 

Erimary  and  consecutive  lesions  of  the  skin  is  to 
e  met  with  anywhere.  Those  on  general  diagno- 
sis and  therapeutics  are  also  worthy  of  careful 
study.  Dr.  Hyde  has  shown  himself  a  compre- 
hensive render  of  the  latest  literature,  and  has  in- 
corporated into  his  book  all  the  best  of  that  which 
the  past  years  have  brought  forth.  The  prescrip- 
tions and  formulas  are  given  in  both  common  and 
metric  systems.  Text  and  illustrations  are  good, 
and  colored  plates  of  rare  cases  lend  additional 
attractions.  Altogether  it  is  a  work  exactly  fitted 
to  the  needs  of  a  general  practitioner,  and  no  one 
will  make  a  mistake  in  purchasing  it, — Medical 
Press  of  Western  New  York,  June,  1888. 


Physician  to  the  Department  for  Skin  Diseases, 
University  College  Hospital,  London. 


FOX,  T.,  M.  D.,  F.R.  C.  I*.,  and  FOX,  T.  C,  B.A.,  M.R.  C.S., 

Physician  for  Diseases  of  the  Skin  to  the 
Westminster  Hospital,  London. 

An  Epitome  of  Skin  Diseases.  With  Formulae.  For  Students  and  Prac- 
titioners. Third  edition,  revised  and  enlarged.  In  one  very  handsome  12mo.  volume 
of  238  pages.   Cloth,  $1 .25. 


The  third  edition  of  this  convenient  handbook 
calls  for  notice  owing  to  the  revision  and  expansion 
which  it  has  undergone.  The  arrangement  of  skin 
diseases  in  alphabetical  order,  which  is  the  method 
of  classification  adopted  in  this  work,  becomes  a 
positive  advantage  to  the  student.  The  book  is 
one  which  we  can  strongly  recommend,  not  only 
to  students  but  also  to  practitioners  who  require  a 
compendious  summary  of  the  present  state  of 
dermatology. — British  Medical  Journal,  July  2, 1883. 

We  cordially  recommend  Fox's  Epitome  to  those 
whose  time  is  limited  and  who  wish  a  handy 


manual  to  lie  upon  the  table  for  instant  reference. 
Its  alphabetical  arrangement  is  suited  to  this  use, 
for  all  one  has  to  know  is  the  name  of  the  disease, 
and  here  are  its  description  and  the  appropriate 
treatment  at  hand  and  ready  for  instant  applica- 
tion. The  present  edition  has  been  very  carefully 
revised  and  a  number  of  new  diseases  are  de- 
scribed, while  most  of  the  recent  additions  to 
dermal  therapeutics  find  mention,  and  the  formu- 
lary at  the  end  of  the  book  has  been  considerably 
augmented.— The  Medical  News,  December,  1883. 


WILSON,  ERASMUS,  F.  R.  S. 

The  Student's  Book  of  Cutaneous  Medicine  and  Diseases  of  the  Skin. 

In  one  handsome  small  octavo  volume  of  535  pages.    Cloth,  $3.50. 


HILLIER'S  HANDBOOK  OF  SKIN  DISEASES; 
for  Students  and  Practitioners.   Second  Ameri- 


can edition.  In  one  l2mo.  volume  of  353  pages, 
with  plates.   Cloth,  82.25. 
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The  American  Systems  of  Gynecology  and  Obstetrics. 

Systems  of  Gynecology  and  Obstetrics,  in  Treatises  by  American 
Authors.  Gynecology  edited  by  Matthew  D.  Mann,  A.  M.,  M.  D.,  Professor  of  Obstetrics 
and  Gynecology  in  the  Medical  Department  of  the  University  of  Buffalo;  and  Obstet- 
rics edited  by  Barton  Cooke  Hirst,  M.  D.,  Associate  Professor  of  Obstetrics  in  the 
University  of  Pennsylvania,  Philadelphia.  In  four  very  handsome  octavo  volumes,  con- 
taining 3612  pages,  1092  engravings  and  8  plates.  Complete  work  just  ready.  Per  vol- 
ume: Cloth,  $5.00  ;  leather,  $6.00;  half  Russia,  $7.00.  For  sale  by  subscription  only. 
Full  descriptive  circular  free  on  application. 
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HENRY  J.  GARRIGUES,  A.  M.,  M.  D., 
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SAMUEL  W.  GROSS,  M.  D., 
ROBERT  P.  HARRIS,  M.  D., 
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BARTON  C.  HIRST,  M.  D. 
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W.  W.  JAGGARD,  M.  D., 
EDWARD  W.  JENKS,  M.  D.,  LL.  D., 
HOWARD  A.  KELLY,  M.  D., 

This  is  a  very  valuable  contribution  to  the  liter- 
ature of  obstetrics.  The  editors,  contributors  and 
publishers  are  entitled  to  most  hearty  congratu- 
lations for  the  complete  kind  of  work  that  has 
appeared. — The  Obstetric  Gazette,  August,  1888. 

This,  the  companion  work  to  the  System  of 
Gynecology  by  American  Authors,  equals  it  in  the 
excellence  of  the  subject-matter  and  the  perfec- 
tion of  the  publishers'  art.  As  a  treatise  for  the 
use  of  the  practitioner  the  work  will  be  found  to 
represent  admirably  the  obstetric  science  of  the 
day  as  exemplified  in  American  practice.—  The 
Medical  News,  August  25,  1888. 

There  can  be  but  little  doubt  that  this  work  will 
find  the  same  favor  with  the  profession  that  has 
been  accorded  to  the  "  System  of  Medicine  by 
American  Authors,"  and  the  "System  of  Gynecol- 
ogy byAmerican  Authors."  One  is  at  a  loss  to  know 
what  to  say  of  this  volume,  for  fear  that  just  and 
merited  praise  may  be  mistaken  for  flattery.  The 
subjects  of  some  of  the  papers  are  discussed  in 
various  works  on  obstetrics,  though  not  to  the  full 
extent  that  is  found  in  this  volume.  The  papers 
of  Drs.  Engelmann,  Martin,  Hirst,  Jaggard  and 
Reeve  are  incomparably  beyond  anything  that  can 
be  found  in  obstetrical  works.  Certainly  the  Edi- 
tor may  be  congratulated  for  having  made  such  a 
wise  selection  of  his  contributors. — Journal  of  the 
American  Medical  Association,  Sept.  8,  1888. 


CHARLES  CARROLL  LEE,  M.  D., 
WILLIAM  T.  LUSK.  M.  D.,  LL.  D., 
J.  HENDRIE  LLOYD,  M.  D., 
MATTHEW  D.  MANN,  A.  M.,  M.  D., 
H.  NEWELL  MARTIN,  F.  R.  S.,  M.  D., 

D.Sc,  M.A., 
RICHARD  B.  MAURY,  M.  D., 
C.  D.  PALMER,  M.  D., 
ROSWELL  PARK,  M.  D., 
THEOPHILUS  PARVIN,  M.  D.,  LL.  D„ 
R.  A.  F.  PENROSE,  M.  D.,  LL.  D., 
THADDEUS  A.  REAMY,  A.  M.,  M.  D., 
J.  C.  REEVE,  M.  D., 
A.  D.  ROCKWELL,  A.  M.,  M.  D., 
ALEXANDER  J.  C.  SKENE,  M.  D., 
J.  LEWIS  SMITH,  M.  D., 
STEPHEN  SMITH,  M.  D., 
R.  STANSBURY  SUTTON,  A.  M.,  M.  D., 

LL.  D., 

T.  GAILLARD  THOMAS,  M.  D.,  LL.  D., 
ELY  VAN  DE  WARKER,  M.  D., 
W.  GILL  WYLIE,  M.  D. 

In  our  notice  of  the  "System  of  Practical  Medi- 
cine by  American  Authors,"  we  made  the  follow- 
ing statement : — "  It  is  a  work  of  which  the  pro- 
fession in  this  country  can  feel  proud.  Written 
exclusively  by  American  physicians  who  are  ac- 
quainted with  all  the  varieties  of  climate  in  the 
United  States,  the  character  of  the  soil,  the  man- 
ners and  customs  of  the  people,  etc.,  it  is  pecul- 
iarly adapted  to  the  wants  of  American  practition- 
ers of  medicine,  and  it  seems  to  us  that  every  one 
of  them  would  desire  to  have  it."  Every  word 
thus  expressed  in  regard  to  the  "American  Sys- 
tem of  Practical  Medicine"  is  applicable  to  the 
"System  of  Gynecology  by  American  Authors," 
which  we  desire  now  to  bring  to  the  attention  of 
our  readers.  It,  like  the  other,  has  been  written 
exclusively  by  American  physicians  who  are 
acquainted  with  all  the  characteristics  of  American 
people,  who  are  well  informed  in  regard  to  the 
peculiarities  of  American  women,  their  manners, 
customs,  modes  of  living,  etc.  As  every  practis- 
ing physician  is  called  upon  to  treat  diseases  of 
females,  and  as  they  constitute  a  class  to  which 
the  familly  physician  must  give  attention,  and 
cannot  pass  over  to  a  specialist,  we  do  not  know  of 
a  work  in  any  department  of  medicine  that  we 
should  so  strongly  recommend  medical  men  gen- 
erally purchasing. — Cincinnati  Med.  News,  July,1887. 


THOMAS,  T.  GAILLARD,  M.  X>., 

Professor  of  Diseases  of  Women  in  the  College  of  Physicians  and  Surgeons,  N.  T. 

A  Practical  Treatise  on  the  Diseases  of  Women.  Fifth  edition,  thoroughly 
revised  and  rewritten.  In  one  large  and  handsome  octavo  volume  of  810  pages,  with  266 
illustrations.    Cloth,  $5.00 ;  leather,  $6.00. 


That  the  previous  editions  of  the  treatise  of  Dr. 
Thomas  were  thought  worthy  of  translation  into 
German,  French,  Italian  and  Spanish,  is  enough 
to  give  it  the  stamp  of  genuine  merit.  At  home  it 
bas  made  its  way  into  the  library  of  every  obstet- 


rician and  gynecologist  as  a  safe  guide  to  practice. 
No  smail  number  of  additions  have  been  made  to 
the  present  edition  to  make  it  correspond  to  re- 
cent improvements  in  treatment. — Pacific  Medical 
and  Surgical  Journal,  Jan.  1881. 


EDIS,  ARTHUR  W.,  M.  J).,  Lond.,  F.R.  CP.,  M.R.  C.S., 

Assist.  Obstetric  Physician  to  Middlesex  Hospital,  late  Physician  to  British  Lying-in  Hospital. 
The  Diseases  of  Women.   Including  their  Pathology,  Causation,  Symptoms, 
Diagnosis  and  Treatment.   A  Manual  for  Students  and  Practitioners.    In  one  handsome 
octavo  volume  of  576  pages,  with  14&  illustrations.    Cloth,  $3.00 ;  leather,  $4.00. 

are  among  the  more  common  methods  of  treat- 
ment, and  yet  very  little  is  said  about  them  in 
many  of  the  textbooks.   The  book  is  one  to  be 


It  is  a  pleasure  to  read  a  book  so  thoroughly 
good  as  this  one.  The  special  qualities  which  are 
conspicuous  are  thoroughness  in  covering  the 
whole  ground,  clearness  of  description  and  con- 
ciseness of  statement.  Another  marked  feature  of 
the  book  is  the  attention  paid  to  the  details  of 
many  minor  surgical  operations  and  procedures, 
as  for  instance,  the  use  of  tents,  application  of 
>eches.  and  use  of  hot  water  injections.  These 


warmly  recommended  especially  to  students  and 
general  practitioners,  who  need  a  concise  but  com- 
plete risumt  of  the  whole  subject.  Specialists,  too, 
will  find  many  useful  hints  in  its  pages. — Boston 
Med.  and  Surg.  Journ.,  March  2, 1882. 
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EMMET,  THOMAS  ADDIS,  M.  D.,  LL.  D., 

Surgeon  to  the  Woman's  Hospital,  New  York,  etc. 

The  Principles  and  Practice  of  Gynaecology ;  For  the  use  of  Students  and 
Practitioners  of  Medici  ne.  New  (third)  edit  ion,  thoroughly  revised.  In  one  large  and  very 
handsome  octavo  volume  of  880  pages,  with  150  illustrations.  Cloth,  $5;  leather,  $6; 
very  handsome  half  Russia,  raised  bands,  $6.50. 

The  time  has  passed  when  Emmet's  Gynaecology  ance  of  the  third  edition  of  this  well-known  work, 
was  to  be  regarded  as  a  book  for  a  single  country 
or  for  a  single  generation.  It  has  always  been  his 
aim  to  popularize  gynecology,  to  bring  it  within 
easy  reach  of  the  general  practitioner.  The  orig- 
inality of  the  ideas  compels  our  admiration  and 
respect.  We  may  well  take  an  honest  pride  in 
Dr.  Emmet's  work  and  feel  that  his  book  can 
hold  its  own  against  the  criticism  of  two  conti- 
nents. It  represents  all  that  is  most  earnest  and 
most  thoughtful  in  American  gynaecology. — Amer- 
ican Journal  of  Obstetrics,  May,  1885. 

We  are  in  doubt  whether  to  congratulate  the 
author  more  than  the  profession  upon  the  appear- 


Embodying,  as  it  does,  the  life-long  experience  of 
one  who  has  conspicuously  distinguished  himself 
as  a  bold  and  successful  operator,  and  who  has 
devoted  so  much  attention  to  the  specialty,  we 
feel  sure  the  profession  will  not  fail  to  appreciate 
the  privilege  thus  offered  them  of  perusing  the 
views  and  practice  of  the  author.  His  earnestness 
of  purpose  and  conscientiousness  are  manifest. 
He  gives  not  only  his  individual  experience  but 
endeavors  to  represent  the  actual  state  of  gynae- 
cological science  and  art. — British  Medical  Jour- 
nal, May  16,  1885. 


TAIT,  LAWSON,  F.R.  C.  S., 

Fellow  of  the  Royal  Medico- Chirurgical  Society^/  London^Honorary  Member  of  the  Boston  Gyne- 
cological Society,  Surgeon  to  the  Birmingham  an&Midland  Hospital  for  Women. 

Diseases  of  Women  and  Abdominal  Surgery.  In  one  very  handsome 
octavo  volume  of  600  pages,  fully  illustrated.    In  press. 

DAVENPORT,  F.  H,  M.  D., 

Assistant  in  Gynaecology  in  the  Medical  Department  of  Harvard  University,  Boston. 

Diseases  of  Women,  a  Manual  of  Non-Surgical  Gynaecology.  De- 
signed especially  for  the  Use  of  Students  and  General  Practitioners.  In  one  handsome 
12mo.  volume  of  317  pages,  with  105  illustrations.    Cloth,  $1.50.    Just  ready. 

FROM  THE  PREFACE. 

This  book  has  two  main  objects:  in  the  first  place  to  give  the  student  clearly  but 
with  considerable  detail  the  elementary  principles  of  the  methods  of  examination  and  the 
simple  forms  of  treatment  of  the  most  common  diseases  of  the  pelvic  organs ;  and  in  the 
second  place  to  help  the  busy  general  practitioner  to  understand  and  treat  the  gynaecolog- 
ical cases  which  he  meets  with  in  the  course  of  his  everyday  practice.  The  treatment 
has  been  mainly  confined  to  such  measures  as  have  been  practically  found  of  the  greatest 
benefit  in  the  author's  hands. 

DUNCAN,  J.  MATTHEWS,  M.D.,  LL.  D.,  F.  R.  S.  E.,  etc. 

Clinical  Lectures  on  the  Diseases  of  Women ;  Delivered  in  Saint  Bar- 
tholomew's Hospital.   In  one  handsome  octavo  volume  of  175  pages.   Cloth,  $1.50. 

rule,  adequately  handled  in  the  text-books ;  others 


They  are  in  every  way  worthy  ot  their  author  ; 
indeed,  we  look  upon  them  as  among  the  most 
valuable  of  his  contributions.  They  are  all  upon 
matters  of  great  interest  to  the  general  practitioner. 
Some  of  them  deal  with  subjects  that  are  not,  as  a 


of  them,  while  bearing  upon  topics  that  are  usually 
treated  of  at  length  in  such  works,  yet  bear  such  a 
stamp  of  individuality  that  they  deserve  to  be 
widely  read.— N.  Y.  Medical  Journal,  March,  1880. 


MAY,  CHARLES  H.,  M.  D., 

Late  House  Surgeon  to  Mount  Sinai  Hospital,  New  York. 

A  Manual  of  the  Diseases  of  Women.  Being  a  concise  and  systematic  expo- 
sition of  the  theory  and  practice  of  gynaecology.  In  one  12mo.  volume  of  342  pages: 
Cloth,  $1.75. 

HODGE,  HUGH  L.,  M.  D., 

Emeritus  Professor  of  Obstetrics,  etc.,  in  the  University  of  Pennsylvania. 

On  Diseases  Peculiar  to  Women;  Including  Displacements  of  the  Uterus. 
Second  edition,  revised  and  enlarged.  In  one  beautifully  printed  octavo  volume  of  519 
pages,  with  original  illustrations.   Cloth,  $4.50. 

By  the  Same  Author. 

The  Principles  and  Practice  of  Obstetrics.  Illustrated  with  large  litho- 
graphic plates  containing  159  figures  from  original  photographs,  and  with  numerous  wood- 
cuts. In  one  large  quarto  volume  of  542  double-columned  pages.  Strongly  bound  in 
cloth,  $14.00.  Specimens  of  the  plates  and  letter-press  will  be  forwarded  to  any  address, 
free  by  mail,  on  receipt  of  six  cents  in  postage  stamps. 

MAMSBOTHAM,  FRANCIS  H.,  M.  D. 

The  Principles  and  Practice  of  Obstetric  Medicine  and  Surgery: 

In  reference  to  the  Process  of  Parturition.  A  new  and  enlarged  edition,  thoroughly  revised 
by  the  Author.  With  additions  by  W.  V.  Keating,  M.  D.,  Professor  of  Obstetrics,  etc., 
in  the  Jefferson  Medical  College  of  Philadelphia.  In  one  large  and  handsome  imperial 
octavo  volume  of  640  pages,  with  64  full-page  plates  and  43  woodcuts  in  the  text,  contain- 
ing in  all  nearly  200  beautiful  figures.    Strongly  bound  in  leather,  with  raised  bands,  $7. 

WEST,  CHARLES,  M.  D. 

Lectures  on  the  Diseases  of  Women.  Third  American  from  the  third  Lon- 
don edition.   In  one  octavo  volume  of  543  pages.   Cloth,  $3.75 ;  leather,  $4.75. 
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PARVIN,  TSEOPHJLVS,  M.  I).,  LL.  J)., 

Prof,  of  Obstetrics  and  the  Diseases  of  Women  and  Children  in  Jefferson  Med.  Coll.,  Phila. 

The  Science  and  Art  of  Obstetrics.  In  one  handsome  8vo.  volume  of  697 
pages,  with  214  engravings  and  a  colored  plate.   Cloth,  $4.25 ;  leather,  $5.25, 

It  is  a  ripe  harvest  that  Dr.  Parvin  offers  to  his 
readers.  There  is  no  book  that  can  be  more  safely 
recommended  to  the  student  or  that  can  be  turned 


to  in  moments  of  doubt  with  greater  assurance  of 
aid,  as  it  is  a  liberal  digest  of  safe  counsel  that  has 
been  patiently  gathered. — The  American  Journal 
of  the  Medical  Sciences,  July,  1887. 

There  is  not  in  the  language  a  treatise  on  the 
subject  which  so  completely  and  intelligently 
gleans  the  whole  field  of  obstetric  literature,  giv- 
ing the  reader  the  winnowed  wheat  in  concise  and 


well-jointed  phrase,  in  language  of  exceptional 
purity  and  strength.  The  arrangement  of  the 
matter  of  this  work  is  unique  and  exceedingly 
favorable  for  an  agreeable  unfolding  of  the  science 
and  art  of  obstetrics.  This  new  book  is  the  easy 
superior  of  any  single  work  among  its  predeces- 
sors for  the  student  or  practitioner  seeking  the 
best  thought  of  the  day  in  this  department  of 
medicine. —  The  American  Practitioner  and  News, 
April  2, 1887. 


BARNES,  ROBERT,  M.J).,  and  FANCOURT,  M.J)., 

Phys.  to  the  General  Lying-in  Hosp.,  Lond.  Obstetric  Phys.  to  St.  Thomas'  Hosp.,  Lond. 

A  System  of  Obstetric  Medicine  and  Surgery,  Theoretical  and  Clin- 
ical. For  the  Student  and  the  Practitioner.  The  Section  on  Embryology  contributed  by 
Prof.  Milnes  Marshall.  In  one  handsome  octavo  volume  of  872  pages,  with  231  illus- 
trations. Cloth,  $5 ;  leather,  $6. 


The  immediate  purpose  of  the  work  is  to  furnish 
ft  handbook  of  obstetric  medicine  and  surgery 
for  the  use  of  the  student  and  practitioner.  It  is 
not  an  exaggeration  to  say  of  the  book  that  it  is 
the  best  treatise  in  the  English  language  yet 
published,  and  this  will  not  be  a  surprise  to  those 
who  are  acquainted  with  the  work  of  the  elder 
Barnes.    Every  practitioner  who  desires  to  have 


the  best  obstetrical  opinions  of  the  time  in  a 
readily  accessible  and  condensed  form,  ought  to 
own  a  copy  of  the  book. — Journal  of  the  American 
Medical  Association,  June  12,  1886. 

The  Authors  have  made  a  text-book  which  is  in 
every  way  quite  worthy  to  take  a  place  beside  the 
best  treatises  of  the  period. — New  York  Medical 
Journal,  July  2, 1887. 


JPLAYFAIR,  W.  S.,  M.  J).,  F.  R.  C.  JP., 

Professor  of  Obstetric  Medicine  in  King's  College,  London,  etc. 

A  Treatise  on  the  Science  and  Practice  of  Midwifery.  New  (fifth) 
American,  from  the  seventh  English  edition.  Edited,  with  additions,  by  Robert  P.  Hab- 
BIS,  M.  D.  In  one  handsome  octavo  volume  of  about  700  pages,  with  3  plates  and  about 
200  engravings.    In  press. 

A  notice  of  the  previous  edition  is  appended. 


Students  and  practitioners  alike  have  already 
found  out  the  advantage  of  possessing  a  work  em- 
bodying all  the  recent  advances  in  the  science 
and  practice  of  midwifery.  It  has  deservedly  be- 
come a  standard  treatise  upon  the  subject.  The 
Author  has  endeavored  to  dwell  especially  on  the 
practical  part  of  the  subject,  so  as  to  make  the 
work  a  useful  guide  in  this  most  anxious  and  re- 


sponsible branch  of  the  profession.  At  the  same 
time,  the  purely  theoretical  portion  has  not  been 
neglected.  Dr.  Playfair's  treatise  may  fairly  be 
said  to  represent  the  modern  school  of  teaching. 
It  is  a  well-arranged  and  carefully  digested 
epitome  of  the  science  and  practice  of  midwifery 
which  has  greatly  contributed  to  the  advancement 
of  the  study.— British  Medical  Journal,  Jan.  3, 1885. 


KING,  A.  F.  A.,  M.  J)., 

Professor  of  Obstetrics  and  Diseases  of  Women  in  th^  Medical  Department  of  the  Columbian  Univer- 
sity, Washington,  D.  C.,  and  in  the  University  of  Vermont,  etc. 

A  Manual  of  Obstetrics.    New  (fourth)  edition.   In  one  verv  handsome  12mo. 
volume  of  about  400  pages,  with  140  illustrations.  Inpress. 
A  notice  of  the  previous  edition  is  appended. 


This  little  manual,  certainly  the  best  of  its  kind, 
fully  deserves  the  popularity  which  has  made  a 
third  edition  necessary.  Clear,  practical,  concise, 
Its  teachings  are  so  fully  abreast  with  recent  ad- 


vances In  obstetric  science  that  but  few  points 
can  be  criticised.— American  Journal  of  Obstetrics, 
March,  1887. 


BARKER,  FORDYCE,  A.  M.,  M.  J).,  LL.  J).  Edin., 

Clinical  Professor  of  Midwifery  and  the  Diseases  of  Women  in  the  Bellevue  Hospital  Medical  College, 
Neio  York,  Honorary  Fellow  of  the  Obstetrical  Societies  of  London  and  Edinburgh,  etc.,  etc. 

Obstetrical  and  Clinical  Essays.  In  one  handsome  12mo.  volume  of  about 
300  pages.  Preparing.   

PARRY,  JOHN  S.,  M.  J)., 

Obstetrician  to  the  Philadelphia  Hospital,  Vice-President  of  the  Obstet.  Society  of  Philadelphia. 

Extra  -  Uterine  Pregnancy:  Its  Clinical  History,  Diagnosis,  Prognosis  and 
Treatment.    In  one  handsome  octavo  volume  of  272  pages.    Cloth,  $2.50. 


WINCKEL,  F. 

A  Complete  Treatise  on  the  Pathology  and  Treatment  of  Childbed, 

For  Students  and  Practitioners.  Translated,  with  the  consent  of  the  Author,  from  the 
second  German  edition,  by  J.  R  Chadwick,  M.  D.    Octavo  484  pages.   Cloth,  $4.00. 


ASHWELL'S  PRACTICAL  TREATISE  ON  THE 
DISEASES  PECULIAR  TO  WOMEN.  Third 
American  from  the  third  and  revised  London 
edition.   In  one  8vo.  vol.,  pp.  520.  Cloth,  $3.50. 

TANNER  ON  PREGNANCY.  Octavo,  490  pages, 
colored  plates,  16  cuts.  Cloth,  $4.25. 


CHURCHILL  ON  THE  PUERPERAL  FEVER 
AND  OTHER  DISEASES  PECULIAR  TO  WO- 
MEN.  In  one  8vo.  vol.  of  464  pages.  Cloth,  $2.50. 

MEIGS  ON  THE  NATURE,  SIGNS  AND  TREAT- 
MENT OF  CHILDBED  FEVER.  In  one  8vo. 
volume  of  346  pages.  Cloth,  $2.00. 


30        Lea  Brothers  &  Co.'s  Publications — Midwfy.,  Dis.  Childn. 


LEISHMAN,  WILLIAM,  M.  D., 

Regius  Professor  of  Midwifery  in  the  University  of  Glasgow,  etc. 

A  System  of  Midwifery,  Including  the  Diseases  of  Pregnancy  and  the 
Puerperal  State.  Third  American  edition,  revised  by  the  Author,  with  additions  by 
John  S.  Parry,  M.  D.,  Obstetrician  to  the  Philadelphia  Hospital,  etc.  In  one  large  and 
very  handsome  octavo  volume  of  740  pages,  with  205  illustrations.  Cloth,  $4.50 ;  leather, 
$5.50. 

must  prove  admirably  adapted.  Complete  in  all  its 
parts,  essentially  modern  in  its  teachings,  and  witn 
demonstrations  noted  for  clearness  and  precision, 
it  will  gain  in  favor  and  be  recognized  wa"™ 
of  standard  merit.  The  work  cannot  fail  to  De 
popular  and  is  cordially  recommended.— iv.  v. 
Med.  and  Surg.  Journ.,  March,  1880.  _,, 

It  has  been  well  and  carefully  written,  ine 
views  of  the  author  are  broad  and  liberal,  ana  in- 
dicate a  well-balanced  judgment  and  maturea 
mind.  We  observe  no  spirit  of  dogmatism,  but 
the  earnest  teaching  of  the  thoughtful  observer 
and  lover  of  true  science.  Take  the  volume  as  a 
whole,  and  it  has  few  equals.— Maryland  Medical 
Journal,  Feb.  1880. 


The  author  is  broad  in  his  teachings,  and  dis- 
cusses briefly  the  comparative  anatomy  of  the  pel- 
vis and  the  mobility  of  the  pelvic  articulations. 
The  second  chapter  is  devoted  especially  to 
the  study  of  the  pelvis,  while  in  the  third  the 
female  organs  of  generation  are  introduced. 
The  structure  and  development  of  the  ovum  are 
admirably  described.  Then  follow  chapters  upon 
the  various  subjects  embraced  in  the  study  of  mid- 
wifery. The  descriptions  throughout  the  work  are 
plain  and  pleasing.  It  is  sufficient  to  state  that  in 
this,  the  last  edition  of  this  well-known  work,  every 
recent  advancement  in  this  field  has  been  brought 
forward. — Physician  and  Surgeon,  Jan.  1880. 

To  the  American  student  the  work  before  us 


LANDIS,  HENRY  G.,  A.  M.,  M.  1)., 

Professor  of  Obstetrics  and  the  Diseases  of  Women  in  Starling  Medical  College,  Columbus,  O. 

The  Management  of  Labor,  and  of  the  Lying-in  Period.  Iu 

handsome  12mo.  volume  of  334  pages,  with  28  illustrations.    Cloth,  $1.75. 


The  author  has  designed  to  place  in  the  hands 
of  the  young  practitioner  a  book  in  which  he  can 
find  necessary  information  in  an  instant.  As  far 
as  we  can  see,  nothing  is  omitted.  The  advice  is 
sound,  and  the  proceedures  are  safe  and  practical. 
Centralblatt  fiir  Oynakologie,  December  4,  1886. 

This  is  a  book  we  can  heartily  recommend, 
the  author  goes  much  more  practically  into  the 
details  of  the  management  of  labor  than  most 
textrbooks,  and  is  so  readable  throughout  as  to 


tempt  any  one  who  should  happen  to  commence 
the  book  to  read  it  through.  The  author  pre- 
supposes a  theoretical  knowledge  of  obstetrics, 
and  has  consistently  excluded  from  this  little 
work  everything  that  is  not  of  practical  use  m  the 
lying-in  room.  We  think  that  if  it  is  as  widely 
read  as  it  deserves,  it  will  do  much  to  improve 
obstetric  practice  in  general.— New  Orleans  Medi- 
cal and  Surgical  Journal,  Mar.  1886. 


SMITH,  J.  LEWIS,  M.  D., 

Clinical  Professor  of  Diseases  of  Children  in  the  Bellevue  Hospital  Medical  College,  N.  T. 

A  Treatise  on  the  Diseases  of  Infancy  and  Childhood.  New  (sixth) 
edition,  thoroughly  revised  and  rewritten.  In  one  handsome  octavo  volume  of  867 
pages,  with  40  illustrations.    Cloth,  $4.50 ;  leather,  $5.50. 


For  years  it  has  stood  high  in  the  confidence  of 
the  profession,  and  with  the  additions  and  alter- 
ations now  made  it  may  be  said  to  be  the  best 
book  in  the  language  on  the  subject  of  which  it 
treats.  An  examination  of  the  text  fully  sus- 
tains the  claims  made  in  the  preface,  that  "in 
preparing  the  sixth  edition  the  author  has  revised 
the  text  to  such  an  extent  that  a  considerable 
part  of  the  book  may  be  considered  new."  If  the 
young  practitioner  proposes  to  place  in  his  library 
but  one  book  on  the  diseases  of  children,  we 
would  unhesitatingly  say,  let  that  book  be  the  one 
which  is  the  subject  of  this  notice. — The  American 
Journal  of  the  Medical  Sciences,  April,  1886. 

No  better  work  on  children's  diseases  could  be 
placed  in  the  hands  of  the  student,  containing,  as 
it  does,  a  very  complete  account  of  the  symptoms 
and  pathology  of  the  diseases  of  early  life,  and 
possessing  the  further  advantage,  in  which  it 
stands  alone  amongst  other  works  on  its  subject, 
of  recommending  treatment  in  accordance  with 
the  most  recent  therapeutical  views. — British  and 
Foreign  Medico-Chirurgical  Review. 

Those  familiar  with  former  editions  of  the  work 


will  readily  recognize  the  painstaking  with  which 
this  revision  has  been  made.  Many  of  the  articles 
have  been  entirely  rewritten.  The  whole  work  is 
enriched  with  a  research  and  reasoning  which 
plainly  show  that  the  author  has  spared  neither 
time  nor  labor  in  bringing  it  to  its  present  ap- 
proach towards  perfection.  The  extended  table  of 
contents  and  the  well-prepared  index  will  enable 
the  busy  practitioner  to  reach  readily  and  quickly 
for  reference  the  various  subjects  treated  of  in  the 
body  of  the  work,  and  even  those  who  are  familiar 
with  former  editions  will  find  the  improvements 
in  the  present  richly  worth  the  cost  of  the  work. — 
Atlanta  Medical  and  Surgical  Journal,  Dec.  1886. 

Dr.  Smith's  work  has  justly  become  the  standard 
all  over  the  world  as  the  book  on  children's  dis- 
eases. The  whole  book  is  admirable,  both  for  the 
practitioner  and  the  student.  Dr.  Smith  writes 
from  a  large  experience  and  a  close  observation 
of  cases  at  the  bedside.  He  is  extremely  prac- 
tical, and  these  facts  make  the  work  what  it  is — 
the  best  of  all  works  on  the  diseases  of  children. 
—  Virginia  Medical  Monthly,  June,  1886. 


OWEN,  EDMUND,  M.  B.,  F.  It.  C.  S., 

Surgeon  to  the  Children's  Hospital,  Chreat  Ormond  St.,  London. 

Surgical  Diseases  of  Children.  In  one  12mo.  volume  of  525  pages,  with  4 
cbromo-lithographic  plates  and  85  woodcuts.  Cloth,  $2.  See  Series  of  Clinical  Manuals, 
page  4. 

One  is  immediately  struck  on  reading  this  book 
with  its  agreeable  style  and  the  evidence  it  every- 
where presents  of  the  practical  familiarity  of  its 
author  with  his  subject.    The  book  may  be 


honestly  recommended  to  both  students  and 
practitioners.  It  is  full  of  sound  information, 
pleasantly  given.— Annals  of  Surgery,  May,  1886. 


WEST,  CHARLES,  M.  I)., 

Physician  to  the  Hospital  for  Sick  Children,  London,  etc  , 

On  Some  Disorders  of  the  Nervous  System  in  Childhood.  In  one  small 

12mo.  volume  of  127  pages.    Cloth,  $1.00. 

°^!?i??TOP5,A^5f;AiU  TREATISE  ON  THE  I  vised  and  augmented.   In  one  octavo  volume  of 
DISEASES  OF  CHILDREN.  Sixth  edition,  re-  |  779  pages.   Cloth,  $6.25 ;  leather,  S 
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TIDY,  CHAMLE&  MEYMOTT,  M.  B.,  F.  C.  S., 

Professor  of  Chemistry  and  of  Forensic  Medicine  and  Public  Health  at  the  London  Hospital,  etc 
Legal  Medicine.    Volume  II.    Legitimacy  and  Paternity,  Pregnancy,  Abor- 
tion, Rape,  Indecent  Exposure,  Sodomy,  Bestiality,  Live  Birth,  Infanticide,  Asphyxia, 
Drowning,  Hanging,  Strangulation,  Suffocation.   Making  a  very  handsome  imperial  oc- 
tavo volume  of  529  pages.    Cloth,  $6.00 ;  leather,  $7.00. 

Volume  L  Containing  664  imperial  octavo  pages,  with  two  beautiful  colored 
plates.    Cloth,  $6.00;  leather,  $7.00. 

The  satisfaction  expressed  with  the  first  portion  tables  of  cases  appended  to  each  division  of  the 
of  this  work  is  in  no  wise  lessened  by  a  perusal  of  subject  must  have  cost  the  author  a  prodigious 
the  second  volume.  We  find  it  characterized  by  amount  of  labor  and  research,  but  they  constitute 
the  same  fulness  of  detail  and  clearness  of  ex-  one  of  the  most  valuable  features  of  the  book, 
pression  which  we  had  occasion  so  highly  to  com-  especially  for  reference  in  medico-legal  trials.— 
mend  in  our  former  notice,  and  which  render  it  so  American  Journal  of  the  Medical  Sciences,  April,  1884. 
valuable  to  the  medical  jurist.     The  copious 


TAYLOR,  ALFRED  S.,  M.  D., 

Lecturer  on  Medical  Jurisprudence  and  Chemistry  in  Ghiy's  Hospital,  London. 

A  Manual  of  Medical  Jurisprudence.  Eighth  American  from  the  tenth  Lon- 
don edition,  thoroughly  revised  and  rewritten.  Edited  by  John  J.  Reese,  M.  L\,  Professor 
of  Medical  Jurisprudence  and  Toxicology  in  the  University  of  Pennsylvania.  In  one 
large  octavo  volume  of  937  pages,  with  70  illustrations.   Cloth,  $5.00 ;  leather,  $6.00. 

only  have  to  seek  for  laudatory  terms. — American 
Journal  of  the  Medical  Sciences,  Jan.  1881. 
This  celebrated  work  has  been  the  standard  au- 


The  American  editions  of  this  standard  manual 
have  for  a  long  time  laid  claim  to  the  attention  of 
the  profession  in  this  country:  and  the  eighth 
comes  before  us  as  embodying  the  latest  thoughts 
and  emendations  of  Dr.  Taylor  upon  the  subject 
to  which  he  devoted  his  life  with  an  assiduity  and 
success  which  made  him  Jacile  princeps  among 
English  writers  on  medical  jurisprudence.  Both 
the  author  and  the  book  have  made  a  mark  too 
deep  to  be  affected  by  criticism,  whether  it  be 
censure  or  praise.  In  this  case,  however,  we  should 


thority  in  its  department  for  thirty-seven  years, 
both  in  England  and  America,  in  both  the  profes- 
sions which  it  concerns,  and  it  is  improbable  that 
it  will  be  superseded  in  many  years.  The  work  is 
simply  indispensable  to  every  physician,  and  nearly 
so  to  every  liberally-educated  lawyer,  and  we 
heartily  commend  the  present  edition  to  both  pro- 
fessions.— Albany  Law  Journal,  March  26, 1881. 


By  the  Same  Author. 

The  Principles  and  Practice  of  Medical  Jurisprudence.  Third  edition. 
In  two  handsome  octavo  volumes,  containing  1416  pages,  with  188  illustrations.  Cloth,  $10 ; 
leather,  $12. 


For  years  Dr.  Taylor  was  the  highest  authority 
in  England  upon  the  subject  to  which  he  gave 
especial  attention.  His  experience  was  vast,  his 
judgment  excellent,  and  his  skill  beyond  cavil.  It 
is  therefore  well  that  the  work  of  one  who,  as  Dr. 
Stevenson  says,  had  an  "enormous  grasp  of  all 


matters  connected  with  the  subject,"  should  be 
brought  up  to  the  present  day  and  continued  in 
its  authoritative  position.  To  accomplish  this  re- 
sult Dr.  Stevenson  has  subjected  it  to  most  careful 
editing,  bringing  it  well  up  to  the  times. — Ameri- 
can Journal  of  the  Medical  Sciences,  Jan.  1884. 


By  the  Same  Author. 

Poisons  in  Relation  to  Medical  Jurisprudence  and  Medicine.  Third 
American,  from  the  third  and  revised  English  edition.  In  one  large  octavo  volume  of  788 
pages.    Cloth,  $5.50 ;  leather,  $6.50. 
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Examiner  in  Forensic  Medicine  at  the  University  of  London. 
Forensic  Medicine.  In  one  pocket-size  12mo.  volume.  Preparing.  See  Students? 
Series  of  Manuals,  page  4.   
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Superstition  and  Force :  Essays  on  The  Wager  of  Law,  The  Wager  of 
Battle,  The  Ordeal  and  Torture.  Third  revised  and  enlarged  edition.  In  one 
handsome  royal  12mo.  volume  of  552  pages.   Cloth,  $2.50. 


This  valuable  work  is  in  reality  a  history  of  civ- 
ilisation as  interpreted  by  the  progress  of  jurispru- 
dence. .  .  In  "  Superstition  and  Force  "  we  have  a 
philosophic  survey  of  the  long  period  intervening 
between  primitive  barbarity  and  civilized  enlight- 
enment. There  is  not  a  chapter  in  the  work  that 


should  not  be  most  carefully  studied ;  and  however 
well  versed  the  reader  may  be  in  the  science  of 
jurisprudence,  he  will  find  much  in  Mr.  Lea's  vol- 
ume of  which  he  was  previously  ignorant.  The 
book  is  a  valuable  addition  to  the  literature  of  so- 
cial science. —  Westminster  Review,  Jan.  1880. 


By  the  Same  Author. 
Studies  in  Church  History.  The  Rise  of  the  Temporal  Power— Ben- 
efit of  Clergy — Excommunication.    New  edition.   In  one  very  handsome  royal 
octavo  volume  of  605  pages.    Cloth,  $2.50.  » 

The  author  is  pre-eminently  a  scholar.  He  takes  I  primitive  church  traced  with  so  much  clearness, 
np  every  topic  allied  with  the  leading  theme,  and  and  with  so  definite  a  perception  of  complex  or 
traces  it  out  to  the  minutest  detail  with  a  wealth  I  conflicting  sources.  The  fifty  pages  on  the  growth 
of  knowledge  and  impartiality  of  treatment  that  of  the  papacy,  for  instance,  are  admirable  for  con- 
compel  admiration  The  amount  ot  information  ciseness  and  freedom  from  prejudice. — Boston 
compressed  into  the  book  is  extraordinary.  In  no  Traveller,  May  3, 1883.  . 
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